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Notice of Intent 

Dated 12 August 2005 




at the time and in the manner permitted by the 
Board. 

Brenda S. Bowen, 
Army Federal Register Liaison Officer. 
[FR Doc. 05-15988 Filed 8-11-05; 8:45 am] 

BILLING CODE 3710--08-M 

DEPARTMENT OF DEFENSE 

Department of the Army Board of 

Visitors, United States 

Military Academy (USMA) AGENCY: 

Department ofthe Army, DoD. ACTION: 

Notice ofopenmeeting. 

SUMMARY: In accordance with section 
IO(a)(2) of the Federal Advisory Committee 
Act (Pub. L. 92-463), announcement is made 
of the following committee meeting: 

Name ofCommittee: Board of 
Visitors, United States Military 
Academy. 

Date: Friday, September 16, 2005. 
Place ofMeeting: Superintendent's 

Conference Room, Taylor Hall, 2nd floor, 
Bldg 600, West Point, NY. 

Start Time ofMeeting: Approximately I 
p.m. 

FOR FURTHER INFORMATION CONTACT: 

Lieutenant Colonel Shaun T. Wurzbach, 
United States Military Academy, West Point, 
NY I 0996- 5000, (845) 938-4200. 
SUPPLEMENTARY INFORMATION: Proposed 
Agenda: Annual Fall Meeting ofthe Board 
of Visitors. Review ofthe Academic, 
Military and Physical Programs at the 
USMA. Sub Committee meetings on 
Academics, Military/ Physical and Quality of 
Life to be held prior to Annual Fall Meeting. 

Brenda S. Bowen, 
Anny Federal Register Liaison Officer. 
[FR Doc. 05-15987 Filed 8-11-05; 8:45 am] 

BILLING CODE 3210--08-M 

DEPARTMENT OF DEFENSE 

Department of the Army; Corps of 
Engineers 

Notice of Intent To Prepare a 
Programmatic Environmental Impact 
Statement for the Maintenance and 
Creation of Emergent Sandbar Habitat 
on the Upper Missouri River 

AGENCY: Department of the Army, U .S 
Army Corps ofEngineers, DOD. ACTION: 

Notice ofintent. 

SUMMARY: Pursuant to the National 

Environmental Policy Act (NEPA), the 
U S. Army Corps ofEngineers (Corps), DoD, 
Omaha District will prepare a Programmatic 
Environmental Impact Statement (EIS). The 
EIS will evaluate potential effects to the 
natural, physical, and human environment that 
may result from implementation ofa program 
for the mechanical maintenance and creation 
ofemergent sandbar nesting habitat within the 
free-flowing reaches ofthe upper Missouri 
River from Fort Peck, MT downstream to near 
Sioux City, IA. The emergent sandbar habitat 
maintenance and creation program proceeds 
from a defined regulatory process wherein the 
Corps formally consulted with the U.S. Fish 
and Wildlife Service (Service), which 
provided a Biological Opinion (BiOp) on how 
the Corps may avoid placing populations of 
federally-listed shorebirds, the interior least 
tern (Sterna antillarum) and piping plover 
(Charadrius melodus), in jeopardy of 
extinction. Scientific opinion asserts that 1he 
areal extent of emergent sandbar habitat 
directly controls the nesting opportunities and 
thus the reproductive success for the Missouri 
River populations of these species. The 
implementation ofthis progranunatic habitat 
management action is the Corps' response to, 
and demonstration of, compliance with the 
findings ofthe BiOp stemming from a formal 
Section 7 consultation with the Service under 
the Endangered Species Act. Through the 
findings and recommendations contained 
within the 2000 BiOp as amended (2003), the 
Service identified mechanical habitat 
manipulation as part ofa Reasonable and 
Prudent Alternative (RPA) that the Corps 
could implement to avoid jeopardyto these 
two listed species. This Progranunatic EIS will 
tier from the Missouri River Mainstem 
Reservoir System Master Water Control 
Manual Final EIS (Master Manual, March 
2004), incorporating by reference the general 
discussions and the affected environment and 
will evaluate the mechanical maintenance and 
creation ofnesting habitat for 1he piping plover 
and interior least tern. Within the Master 
Manual Final EIS, the Corps acknowledged 
the need to implement actions to ensure 
protection ofinterior least tern and pi ping 
plover, but deferred detailed discussions of 
how these protective measures would be 
implemented to a future NEPA document. This 
progranunatic EIS is that lower tiered 
document. 

ADDRESSES: Send written comments and 
suggestions concerning this proposed project 
to Rebecca J. Latka, CENWO- PM- AE, 106 
South 15th Street Omaha, NE 68 102, phone: 
(402) 221-4602, e-mail: 
rebeccaj.latka@µsace.army.mil. 
FOR FURTHER INFORMATION CONTACT: 

Questions about the overall emergent sandbar 
habitat program, should be directed to Ms. Kelly 
Crane, Operations Project Manager, Oahe 
Project Office, 28563 Powerhouse Road, Pierre, 
SD 57501 (605) 224-5862 x3000; e-mail: 
kelly . a. crane@usace.anny.mil. 

SUPPLEMENTARY INFORMATION: 

1. Public Participation 

a. In August 2003, 1he Corps issued a public 
notice initiating a programmatic 
Environmental Assessment (EA) for this 
project. At that time, the Corps formally 
solicited comments from agencies and began 
to collect comments on what should be 
evaluated and considered in the EA. The Corps 
held formal scoping meetings in support ofthe 
EA in September 2004, conducting public 
meetings in Bismarck, ND and Yankton, SD. 
Based on 1he responses from agencies and the 
public, the Corps elevated the level ofanalysis 
and public review to a Progranunatic EIS. The 
National Park Service and the U.S. Fish and 
Wildlife Service have agreed to participate as 
Cooperating Agencies for the Programmatic 
EIS. 
b. To ensure that all issues related to the 
proposed program are addressed, the Corps 
will open an additional comment period to 
receive recommendations from interested 
agencies, local and regional stakeholders, and 
the public. Those providing comments are 
encouraged to identify areas ofconcern, 
recommend issues and potential effects to be 
addressed in the EIS, and suggest alternatives 
that should be analyzed. The comment period 
will extend for 30 days from the date of this 
Notice's publication in the Federal Register. 
The Corps anticipates that a draft 
Programmatic EIS will be available for public 
and agency review in early 2006. When the 
Notice ofAvailability appears in the Federal 
Register, the Draft Progranunatic EIS will be 
circulated for a 45-day comment period. 
c. The Corps invites full public participation to 
promote open communication and better 
decision-making. All persons and 
organizations that have an interest in1he 
program are urged to participate in this NEPA 
process. Assistance will be provided upon 
request to anyone having difficulty with 
understanding how to participate. Public 
comments are welcome anytime throughout 
the NEPA process. Formal opportunities for 
public participation include: (I) During the 30
day public scoping comment period via mail, 
telephone or e-mail; (2) during review and 
comment on 1he Draft Progranunatic EIS 
(approximate! y early 



2006); (3) at public meetings to be held 
after release of the Draft Programmatic 
EIS (anticipated early 2006); and (4) 
during review of the Final Programmatic 
EIS (anticipated summer 2006). 
Schedules and locations l/liill be 
announced in local news media. 
Interested parties may also request to be 
included on the mailing list for public 
distribution of meeting announcements 
and documents. (See ADDRESSES.) 

d. The Programmatic EIS will focus on, but 
is not limited to, the following environmental 
issues: Effects on wetlands; water quality; fish 
and wildlife resources (including threatened 
and endangered species); air quality; 
hazardous, toxic, andradioactive waste; 
aestl1etic resources; recreation; Recreational 
River segments of tile National Wild and 
Scenic Rivers System; and cultural resources 
(including archaeological sites and hibal 
lands). The Corps will evaluate the 
environmental effects (both adverse and 
beneficial as well as acute and cumulative) of 
the proposed actions. 

2. Background 

a. The Missouri River drainage basin is 
approximately 530,000 square miles in area, 
occupying approximately one sixtll oftile 
continental United States. Originating at Three 
Forks, Montana, where the Gallatin, Jefferson, 
and Madison rivers merge, the Missouri flows 
over 2,500 river miles east and southeast to its 
confluence with the Mississippi River just 
above St. Louis, Missouri. The Missouri River 
Mainstem Reservoir System is comprised of 
six dam and reservoir projects operated by the 
Corps and authorized by the Rivers and 
Harbors Act of 1935 and the Flood Control 
Act of 1944. To formalize the mariagement 
and operations of the system, nearly 40 years 
ago the Corps developed a detailed 
management plan, the Missouri River Main 
Stem Reservoir System Master Water Control 
Manual (" Master Manual"). Within the 
Master Manual, the Corps identifies the 
Congressionally authorized interests and sets 
forth a management plan to best meet the 
needs for the system The Master Manual 
describes the water control plan and the 
objectives for the integrated regulation ofthe 
System by providing guidance for the 
regulation of the Fort Peck, Garrison, Oalie, 
Big Bend, Fort Randall, and Gavins Point 
projects. The habitat manipulations evaluated 
in fuis Programmatic EIS are limited in 
geographic scope to actions within the four 
free-flowing reaches ofthe river between the 
Fort Peck Dam in eastern Montaria at river 
mile 1,771 and river mile 740, near Sioux City, 

Iowa. 
b. Intended to be a living document revised in 
response to the changing conditions ofthe 
Missouri River and those who use the 
resource, the Master Manual was revised in 
1973, 1975, and 1979. In the late 1980s, the 
Corps began to revise the Master Manual 
again in response to the first major drought 
since the reservoir system become operational. 
The changes to the Master Manual describe 
physical and mariagement changes of the river 
that begin saving water in the three biggest 
reservoirs (Fort Peck, Sakakawea, and Oalie) 
earlier in a drought than under the previous 
Water Control Plan and that halt navigation 
earlier during periods ofextreme drought. The 
Corps believes these changes best meet the 
overall uses along the main stem and the needs 
of the people of the basin during periods of 
drought. Revision ofthe Master Manual is a 
process that requires the Corps to consult with 
other agencies and comply with various other 
laws, regulations, and procedures. In 
accordance with the requirements ofNEP A, 
the Corps began the administrative process of 
evaluating the effects to the human 
environment from the Master Manual 's water 
management alternatives in an Environmental 
Impact Statement. 
c. Within the context ofthe ongoing NEPA 
evaluation for the Master Manual revision, the 
Corps initiated consultation in 1989 with the 
Service regarding operation of the Missouri 
River Main Stem Reservoir System and the 
Master Manual revision. This consultation was 
conducted under the provisions ofSection 7 of 
the Endangered Species Act, which requires 
federal agencies to consult with the Service 
when the agency' s proposed actions may 
affect the status ofspecies listed as endangered 
or threatened. For tile Missouri River 
operations by the Corps, ilie species being 
addressed in ilie 1989 consultation were the 
endangered interior least tern (Sterna 
antillarum), the threatened northern Great 
Plains piping plover ( Charadriusmelodus), 
and ilie then-endangered bald eagle 
(Haliaeetus leucocehpalus). Subsequently, the 
pallid sturgeon (Scaphirhynchus a/bus) was 
listed as endangered in 1990 and is addressed 
by ilie Corps and ilie Service. 
d. Throughout the 1990s, the Service and the 
Corps conducted informal and formal Section 
7 consultations, resulting in the issuance of a 
final Bi Op by ilie Service in 2000. The 2000 
BiOp found that the proposed drought 
management actions in ilie revised Master 
Manual would result in jeopardy to the interior 
least tern, pallid sturgeon, and piping 

plover, but no jeopardy to ilie bald 

eagle. 
e. The Service provided the Corps wiili a 
Reasonable and Prudent Alternative (RP A) to 
the current Water Control Plan at that time, 
which, if implemented, would reverse the 
jeopardy finding. In November 2003, the 
Corps reinitiated formal consultation under 
Section 7. In December 2003, ilie Service 
issued an Amended BiOp (USFWS, 2003) that 
specified a single RP A for the pallid sturgeon, 
interior least tern, and piping plover. That 
single RP A allows for ilie mechanical 
maintenance and creation ofemergent sandbar 
habitat to avoid jeopardy to the bird species. In 
March 2004, the Corps published a Final EIS 
and Record ofDecision on ilie Missouri River 
Main Stem Reservoir System Master Water 
Control Manual, and completed ilie revision of 
ilie Master Manual. The Master Manual Final 
EIS, Record ofDecision, and2003 Amended 
Bi Op can be obtained on line at: 
http://www. nwd
mr.usace.army.mil/mmanual/mastman.htm. 

3. Purpose and Need for Corps Action 

a. The purpose ofand need for Corps action 
results from formal Section 7 consultation and 
by a defined regulatory process. The 
Endangered Species Act (ESA) directs the 
Service to assist oilier Federal agencies in 
ensuring ilia! their actions will not jeopardize 
ilie continued existence of threatened or 
endangered species. Section 7(a)(2) of the 
ESA states, " Each Federal agency shall, in 
consultation with and wiili the assistance of 
ilie Secretary [ofInterior], insure that any 
action authorized, funded, or carried out by 
such agency* * * is not likely to jeopardize 
ilie continued existence ofany endangered 
species or threatened species or result in ilie 
destruction or adverse modification of habitat 
ofsuch species which is determined by the 
Secretary, after consultation as appropriate 
with affected States, to be critical." This 
consultation process is referred to as "Section 
7 Consultation." 
b. Throughout ilie formal process o f revising 
ilie Master Manual (including the Master 
Manual Draft and Final EIS), the Corps has 
consulted with ilie Service, which has 
expressed its opinion through ilie 2000 Bi Op 
as amended (2003), as to ilie actions the Corps 
might implement to avoid jeopardy to 
populations of the interior least tern and piping 
plover. The amended BiOp states that when 
habitat goals (as measured in the acres of 
available emergent sandbar for bird nesting) 
are not met through flow regulation and tern 
and/or plover fledge 



ratio goals have not been met for the 3
year running average, other means (e.g , 
mechanical creation ofhabitat) will be 
necessary to ensure the availability of habitat 
to meet fledge ratio goals. 

c. When conditions on the Missouri River 
do not result in sufficient emergent sandbar 
habitat, the Corps will mechanically maintain 
or create emergent sandbar habitat to meet the 
amended Bi Op habitat goals. The need for this 
action is to ensure that operation ofthe 
Missouri River System- as described in the 
Corps' revised Master Manual and FEIS- will 
not result injeopardy to these listed species. 

4. Proposed Action and Alternatives 

a. The Reasonable and Prudent Alternative 
included in the 2003 amended Bi Op identifies 
maintenance offledge ratios (i.e., the number 
ofchicks fledged from each pair ofnesting 
adults) as the key measure to ensure protection 
ofthe interior least tern and piping plover. 
When the running 3-year average fledge ratios 
fall below thresholds established in the 
amended Bi Op and habitat goals are not met 
through sediment deposition resulting from 
natural and regulated flow, the Corps proposes 
to use mechanical methods to maintain and 
create emergent sandbar nesting habitat. 

b. Alternatives

(1) Maintain and create emergent sandbar 
habitat to meet the goals established for 
2015 in the amended BiOp (Largest 
Possible Habitat Manipulation). 

(2) Maintain and create emergent established 

in the amended BiOp for sandbar habitat to 
meet the goals 2005. 
(3) Maintain the acreage of emergent sandbar 
habitat as measured from actual photo 
interpretation ofthe 1998 and 1999 (Fort 
Peck Reach) aerial photographs. (Acreage 
determination inprogress). 
(4) Maintain the acreage of emergent sandbar 
habitat as measured from actual photo 
interpretation of the 2005 aerial photos 
(Maintain Existing Conditions). (Acreage 
determination inprogress). 
(5) Implement the minimal number of habitat 
manipulation actions necessary to maintain 
fledge ratios above designated thresholds. 
(6) Take no action to implement the interior 
least tern and piping plover aspects ofthe 
RPA from the amended BiOp (No Action). 
c. The Corps anticipates comments 
recommending that flow management from 
the mainstem darns be manipulated to achieve 
the acreage goals identified in the amended 
BiOp. Operation of the mainstem darns and 
the consideration of flow options to 
manipulate habitat were addressed in 

the Master Manual EIS and 
Record-of-Decision published in 2004. This 
programmatic EIS will focus exclusively on 
the mechanical maintenance and creation of 
habitat. In any given year, flow conditions 
may provide sufficient emergent sandbar 
habitat to obviate the need for mechanical 
habitat manipulation assessed under this 
program. 'Nhen those conditions occur, the 
Corps will not manipulate habitat. A number 
offlow-altering pilot projects are in various 

stages of planning and assessment under 
separate NEPA reviews (e.g, Fort Peck 
Mini-Test). To the extent that these flow 
manipulations provide additional emergent 
sandbar habitat, they will reduce the extent 
of the mechanical habitat manipulation 
required to meet the amended Bi Op goals. 
Flow changes are also proposed for pallid 
sturgeon goals targeted for 2006 within the 
amended BiOp, and are being evaluated 
through a separate process. Information on 
this project can be found at: http://www.nwd 
mr.usace. army. millmmanual/mast
man.htm. 
d. Since this EIS is programmatic, specific 
sites for habitat maintenance or creation will 
not be selected in the EIS. Rather, the 
programmatic EIS will outline a framework 
ofsite-selection criteria, local coordination, 
permitting actions, surveys, and additional 
steps that will be taken before site-specific 
work is accomplished. These steps will vary 
by method and by river reach, and the level 
ofsite-specific effort will be proportional to 
the potential for disturbance anticipated. 
e. An engineering appendix describing 
intended construction, implementation, and 
maintenance procedures for each of the 
emergent sandbar habitat management 
methods and practices will be included as an 
appendix to the Programmatic EIS. The 
appendix will describe each habitat 
manipulation element, using diagrams, 
typical layout plans, pictures, tables, and 
cross-sections to describe what will be done 
andhow it will be 

River reach (length in river miles) 
Acres per 
river mile 
12015\ 

Total acres 

Fort Peck (203.5) .................................. 
 ... ..... .. ... ... ... .. ....... .... . 
 TBD TBD 
Garrison (85.9). 
 . .... ........ ..... .............................. . 
 50 4,295 
Fort Randall (35) ................. ............ ... ..... ................ ..... ...... ..... ..... .. .. ...................... .. ................... .. ... ...... .. . . .. .... 20 700 

Lewis & Clark Lake (34) ........... ................. ... .. .. .. .... .. .. .... .... .. .... .. ........ .. . .. .... 80 2,720 

Gavins Point (58.1). .. ... .. . .......... .... .. . ...................... . .. .... .... .. . 80 4,648 


Total river miles (416.5) . Total acres . 12,363 
I ,...,.....0 ... '"'0"" I 

River reach (length in river miles) 
Acres per 
river mile 
(2015) 

Total acres 

Fort Peck (203.5) ........................................ .. ..... .... ............ .. .. . 
 TBD TBD 
Garrison (85.9) .................. .. ......... . .... .. ..... ................................... . 
 .. .... .. .. ... 50 4,295 
Fort Randall (35) .. 
 .. .... 20 700 
Lewis & Clark Lake (34) 
 .. .. .. 80 2,720 
Gavins Point (58.1) .................................... . 
 .. .. ......... 80 4,648 


Total river miles (416.5) 
 Total acres . 12,363 
I A ........ .,.'"''"""" l 



accomplished. Each description will 
specify process, expectations for outcome, 
expected productiv ity, materials, 
equipment, work force, supervision, 
inspection, ingress/egress considerations, 
timing, off-site disposal, fuel and 
hazardous chemical handling/ application, 
and best management practices to be 
employed to minimize environmental 
effects. The engineering appendix will 
specify additional field data to be 
collected, studies, and analyses that will 
be conducted to design the habitat 
maintenance and creation measures. 

Brenda S. Bowen, 
Army Federal Register Liaison Officer. 
[FR Doc. 05- 15986 Filed 8- 11- 05; 8:45 am] 

BILLING CODE 3710-62-P 

DEPARTMENT OF EDUCATION 

Notice of Proposed Information 
Collection Requests 

AGENCY: Department ofEducation. SUMMARY: 
The Leader, Infonnation Management Case 
Services Team, Regulatory Infonnation 
Management Services, Office ofthe Chief 
Infonnation Officer, invites comments on the 
proposed infonnation collection 
requests as required by the Paperwork 
Reduction Act of 1995. DATES: Interested 
persons are invited to 
submit comments on or before October 
11 , 2005. SUPPLEMENTARY INFORMATION: 
Section 3506 ofthe Paperwork Reduction Act 
of 1995 (44 U.S.C. Chapter 35) requires that 
the Office ofManagement and Budget (OMB) 
provide interested Federal agencies and the 
public an early opportunity to comment on 
information collection requests. OMB may 
amend or waive the requirement for public 
consultation to the extent that public 
participation in the approval process would 
defeat the purpose ofthe information 
collection, violate State or Federal law, or 
substantially interfere with any agency's 
ability to perform its statutory obligations. The 
Leader, Information Management Case 
Services Team, Regulatory Information 
Management Services, Office ofthe Chief 
Information Officer, publishes 1hat notice 
containing proposed information collection 
requests prior to submission ofthese requests 
to OMB. Each proposed information 
collection, grouped by office, contains the 
following: (I) Type ofreview requested, 
e.g. new, revision, extension, existing or 
reinstatement; (2) Title; (3) Summary ofthe 
collection, (4) Description ofthe needfor, and 
proposeduse of, the information; (5) 
Respondents and frequency of collection ; and 
(6) Reporting and/or Recordkeeping burden. 
OMB invites public comment. 
The Department ofEducation is especially 
interested in public comment addressing the 
following issues: (I) Is this collection 
necessary to the proper functions of the 
Department; (2) will this information be 
processed and used in a timely manner; (3) is 
the estimate of burden accurate; ( 4) how might 

the Department enhance the quality, utility, 
and clarity ofthe information to be collected; 
and ( 5) how might the Department minimize 
the burden of this collection on the 
respondents, including 1hrough the use of 
information technology. 

Dated: August 8, 2005. 
Angela C. Arrington, 
Leader, Information Management Case 
Services Team, Regulatory IriformaJion 
Management Services, Office ofthe Chief 
Information Officer. 

Office of Safe and Drug Free Schools 

Type a/Review: New. 
Title: Alcohol, Other Drug, and 
Violence Prevention Survey of 
American College Campuses. 
Frequency: On Occasion. 
AffectedPublic: Not-for-profit 
institutions. 
Reporting and Recordkeeping Hour 
Burden: 

Responses: 1,050. 
Burden Hours: 871. 

Abstract: This survey's purpose is to 
determine the state of alcohol and other drug 
abuse and violence prevention in higher 
education and assess current and emerging 
needs ofinstitutions ofhigher education and 
their surrounding communities. 
Requests for copies of the proposed 
information collection request may be 
accessed from http://edicsweb. ed.gov, by 
selecting the "Browse Pending Collections" 
link and by clicking on link number 2815. 
When you access the information collection, 
click on " Download Attachments" to view. 
Written requests for information should be 
addressed to U.S. Department ofEducation, 
400 Maryland Avenue, SW., Potomac Center, 
9th Floor, Washington, DC 20202- 4700. 
Requests may also be electronically mailed to 
the Internet address OCIO_RIMG@ed.gov or 
faxed to 202- 245-0621. Please specify the 
complete title ofthe information collection 
when making your request. 
Comments regarding burden and/or the 
collection activity requirements should be 
directed to Kathy Axt at her e-mail address 
Kathy.Axt@ed.gov. Individuals who use a 
telecommunications device for the deaf 
(TDD) may call the Federal Information 
Relay Service (FIRS) at 1- 800- 877- 8339. 

[FR Doc. 05-16023 Filed 8- 11- 05; 8:45 am] 

BILLING CODE 4000--01 -U 

DEPARTMENT OF ENERGY 

Office of Science; DOE/NSF Nuclear 
Science Advisory Committee 

AGENCY: Department ofEnergy. 
ACTION: Notice of open meeting. 

SUMMARY: This notice announces a 
meeting ofthe DOE/NSF Nuclear Science 
Advisory Committee (NSAC). Federal 
Advisory Committee Act (Pub. 
L. 92-463, 86 Stat. 770) requires that 
public notice ofthese meetings be 

announced in the Federal Register. 
DATES: Monday, August 29, 2005; 8:30 
a.m. to 3 p.m. ADDRESSES: Doubletree Hotel, 

1750 
Rockville Pike, Rockville, Maryland 
20852- 1699. 
FOR FURTHER INFORMATION CONTACT: 
Brenda L . May, U.S. Department ofEnergy; 
SC- 26/Germantown Building, 1000 
Independence Avenue, SW., Washington, 
DC 20585- 1290; Telephone: 301- 903--0536 
SUPPLEMENTARY INFORMATION: 
Purpose ofM eeting: To provide advice and 
guidance on a continuing basis to the 
Department ofEnergy and the National 
Science Foundation on scientific priorities 
within the field ofbasic nuclear science 
research. 
Tentative Agenda: Agenda will include 
discussions of the following: 

Monday, August 29, 2005 

Reports from Department ofEnergy 
and National Science Foundation 

Perspectives from Department of 
Energy and National Science Foundation 

Presentation ofthe Neutrino 
Scientific Assessment Group Subcommittee 
Report 

• Public Comment (JO-minute rule) 
Public Participation: The meeting is open to 
the public. Ifyou would like to file a written 
statement with the Committee, you may do so 
either before or after the meeting. Ifyou 
would like to make oral statements regarding 
any ofthese items on the agenda, you should 
contact Brenda L. May, 301- 903--0536 or 
Brenda.May@science.doe.gov (e-mail) . You 
must make your request for an oral statement 
at least 5 business days before the meeting. 
Reasonable provision will be made to include 
the scheduled oral statements on the agenda. 
The Chairperson of the 



 
 
 
 

 
 

 


 




Notice of Availability for the Draft Programmatic EIS
 

Dated 1 November 2010 
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SUPPLEMENTARY INFORMATION: An EFP is 
being requested for one vessel 
participating in the Southern New 
England (SNE) Flatfish Discard 
Mortality Study conducted by the 
University of Massachusetts, Dartmouth, 
School for Marine Science and 
Technology (SMAST) Cooperative 
Marine Education and Research 
program. The primary objective of this 
study is to assess the effects of different 
stressors on the mortality of flatfish 
discarded in SNE and Mid-Atlantic 
trawl fisheries. The researchers would 
conduct field and lab observations of 
flatfish captured during regular 
commercial fishing operations for Reflex 
Action Mortality Predictors (RAMP) 
under different stressors to assess the 
discard mortality rates of five flatfish 
stocks: SNE yellowtail flounder; SNE 

winter flounder; summer flounder; 
northern windowpane flounder; and 
southern windowpane flounder. In 
addition, the applicants would use the 
results of their study to assess the use 
of RAMP in estimating the mortality of 
each species within the flatfish 
complex. 

The study would be conducted aboard 
one commercial fishing vessel in the 
SNE and Mid-Atlantic mixed trawl 
fishery, beginning the date of issuance 
of the EFP and continuing for a full 
year. The vessel would utilize otter 
trawl gear with gear configuration and 
mesh size dictated by current fishery 
regulations. SMAST technicians and/or 
commercial fishermen would collect 
100 fish of each species per month, 
during regular commercial fishing 
operations, for a maximum catch of 

6,000 fish over the course of the 12
month study (Table 1). Fish would be 
placed in oxygen-enriched seawater 
tanks and, upon landing, be transported 
live to the SMAST seawater lab facility 
for testing. Fish collected for laboratory 
observation would not be sold. The 
applicant has requested an exemption 
from NE multispecies possession 
restrictions for SNE yellowtail flounder, 
and SNE winter flounder and 
windowpane flounder, at §§ 648.86(g)(1) 
and 648.86(l), respectively, in order to 
land the live specimens in excess of 
possession limits. The applicants have 
also requested an exemption from NE 
multispecies minimum fish sizes at 
§ 648.83 and the summer flounder 
minimum fish size at § 648.103(a), in 
order to test a representative sample of 
the age composition of flatfish. 

TABLE 1—ESTIMATED SAMPLE SIZE 

Species Number of 
fish/month 

Number of fish
total 

SNE Yellowtail Flounder ..........................................................................................................................................
 
100 1200 
SNE Winter Flounder ...............................................................................................................................................
 
100 1200 
Summer Flounder ....................................................................................................................................................
 
100 1200 
Northern Windowpane Flounder ..............................................................................................................................
 
100 1200 
Southern Windowpane Flounder .............................................................................................................................
 
100 1200 

The participating vessel is enrolled in 
Northeast Fishery Sector V for the 2010 
fishing year, which has received a SNE 
yellowtail flounder annual catch 
entitlement (ACE). Consistent with the 
regulations at § 648.87, the participating 
vessel is currently exempt from trip 
limits on this stock, but would not be 
exempt from any sector requirements, 
including at-sea and dockside 
monitoring of sector trips and full 
retention of legal-sized fish of allocated 
stocks, while fishing under this EFP. In 
addition, all catch of allocated stocks by 
the sector vessel on a sector trip, while 
participating in the EFP, would count 
toward the sector’s ACE, and the 
vessel’s sector must have ACE of all 
stocks in the area the vessel intends to 
fish a sector trip. The vessel would be 
required to report research catch landed 
that is of legal size separate from that of 
sub-legal size, on their Vessel Trip 
Reports (VTRs). The vessel’s sector 
manager would be notified to include 
legal-sized research landings from the 
VTRs in their ACE accounting, in 
addition to the vessel’s dealer-recorded 
landings. 

In addition to retaining fish for 
laboratory observation, technicians 
would observe a minimum of 100 fish 
of each species on commercial fishing 
trips for RAMP before they are 
discarded at-sea. The applicants would 

require a temporary exemption from the 
summer flounder commercial minimum 
fish size restriction at § 648.103(a), the 
NE multispecies minimum fish size 
restrictions at § 648.83, and the NE 
multispecies possession restrictions at 
§§ 648.86(g)(1) and 648.86(l), for the 
time period when trained technicians or 
crew are sampling fish. To ensure that 
monthly sampling is not disrupted, the 
applicants have also requested vessels 
be exempt from the summer flounder 
closure specified at § 648.101(a) for the 
purposes of collecting the 100 live 
specimens of each species each month. 

The applicants may request minor 
modifications and extensions to the EFP 
throughout the course of research. EFP 
modifications and extensions may be 
granted without further public notice if 
they are deemed essential to facilitate 
completion of the proposed research 
and result in only a minimal change in 
the scope or impacts of the initially 
approved EFP request. If an extension is 
requested that goes beyond the fishing 
year, it is required to go through the 
publication process again. 

In accordance with NAO 
Administrative Order 216–6, a 
Categorical Exclusion or other 
appropriate National Environmental 
Policy Act document would be 
completed prior to the issuance of the 
EFP. Further review and consultation 

may be necessary before a final 
determination is made to issue the EFP. 
After publication of this document in 
the Federal Register, the EFP, if 
approved, may become effective 
following the public comment period. 

Authority: 16 U.S.C. 1801 et seq. 

Dated: October 27, 2010. 
Carrie Selberg, 
Acting Director, Office of Sustainable 
Fisheries, National Marine Fisheries Service. 
[FR Doc. 2010–27534 Filed 10–29–10; 8:45 am] 

BILLING CODE 3510–22–P 

DEPARTMENT OF DEFENSE 

Department of the Army; Corps of 
Engineers 

Notice of Availability of the Draft 
Programmatic Environmental Impact 
Statement for the Mechanical Creation 
and Maintenance of Emergent Sandbar 
Habitat in the Riverine Segments of the 
Upper Missouri River, Missouri River 
Basin, United States 

AGENCY: Department of the Army, U.S. 
Army Corps of Engineers, DoD. 
ACTION: Notice of Availability. 

SUMMARY: In accordance with the 
National Environmental Policy Act of 
1968, as amended, the U.S. Army Corps 
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of Engineers has prepared a Draft 
Programmatic Environmental Impact 
Statement (EIS) for the Mechanical 
Creation and Maintenance of Emergent 
Sandbar Habitat on the Riverine 
Segments of the Upper Missouri River 
and by this notice is announcing the 
opening of the comment period. 
DATES: The comment period will be 
open from November 1, 2010 to January 
21, 2011. Public meetings will take 
place in December, 2010 and January, 
2011; The specific schedule is provided 
under SUPPLEMENTARY INFORMATION. 
ADDRESSES: Written comments should 
be sent to: Department of the Army; 
Corps of Engineers, Omaha District; 
CENWO–PM–AC; ATTN: Emergent 
Sandbar Habitat Programmatic EIS; 1616 
Capitol Avenue; Omaha, NE 68102– 
4901. Comments can also be e-mailed 
to: Cynthia.s.upah@usace.army.mil. 
Comments on the Draft Programmatic 
Environmental Impact Statement for the 
Mechanical Creation and Maintenance 
of Emergent Sandbar Habitat in the 
Riverine Segments of the Upper 
Missouri River must be postmarked, e
mailed, or otherwise submitted no later 
than January 21, 2011. 
FOR FURTHER INFORMATION CONTACT: For 
further information and/or questions 
about the Emergent Sandbar Habitat 
Programmatic EIS, please contact Ms. 
Cynthia Upah, Project Manager, by 
telephone: (402) 995–2672, by mail: 
1616 Capitol Avenue, Omaha, NE 
68102–4901, or by e-mail: 
Cynthia.s.upah@usace.army.mil. For 
inquires from the media, please contact 
the USACE Omaha District Public 
Affairs Officer (PAO), Ms. Monique 
Farmer by telephone: (402) 995–2416, 
by mail: 1616 Capitol Avenue, Omaha, 
NE 68102, or by e-mail: 
Monique.l.farmer@usace.army.mil. 
SUPPLEMENTARY INFORMATION: 

1. Background
The Emergent Sandbar Habitat (ESH)

program is being implemented by the 
U.S. Army Corps of Engineers (Corps) 
for the benefit and recovery of the 
interior population of the Interior least 
tern (least tern) and the northern Great 
Plains piping plover (piping plover). 
This implementation program resulted 
from a Biological Opinion (BiOp) issued 
by the U.S. Fish and Wildlife Service 
(USFWS) in which the Reasonable and 
Prudent Alternative called for the Corps 
to provide sufficient ESH acreage in 
order to meet biological metrics (fledge 
ratios) to avoid jeopardizing continued 
existence of the species, as defined by 
the Endangered Species Act (ESA). 

The Programmatic EIS (PEIS) is 
needed to provide National 

Environmental Policy Act (NEPA) 
coverage for the mechanical 
construction of ESH. The purpose of the 
PEIS is to analyze the potential 
environmental consequences of 
implementing the ESH program on the 
Missouri River. The PEIS allows the 
public, cooperating agencies (USFWS 
and National Park Service), and Corps 
decision makers to compare impacts 
among a range of alternatives. The goal 
is to inform the selection of a preferred 
alternative that allows for the creation 
and replacement of sufficient habitat to 
support tern and plover populations on 
the Missouri River in a safe, efficient 
and cost-effective manner that 
minimizes negative environmental 
consequences. 

2. Document Availability
The Emergent Sandbar Habitat

Programmatic EIS is available online at 
http://www.moriverrecovery.org/mrrp/ 
mrrp_pub_dev.download_ 
documentation_esh, and at the 
following community libraries: Glasgow 
City-County Library, 408 Third Avenue 
South, Glasgow, MT; Bismarck Veterans 
Memorial Public Library, 515 N Fifth 
Street, Bismarck, ND; Rawlins 
Municipal Library, 1000 E. Church St., 
Pierre, SD; Yankton Community Library, 
515 Walnut, Yankton, SD; Sioux City 
Public Library, 529 Pierce Street, Sioux 
City, IA; W Dale Clark Library, 215 S. 
15th Street, Omaha, NE; Kansas City 
Public Library, 14 West 10th Street, 
Kansas City, MO, or please contact Ms. 
Cynthia Upah, Project Manager, by 
telephone: (402) 995–2672, by mail: 
1616 Capitol Avenue, Omaha, NE 
68102–4901, or by e-mail: 
Cynthia.s.upah@usace.army.mil. 

3. Public Involvement Meetings
The Omaha District of the U.S. Army

Corps of Engineers invites all interested 
entities including Tribal governments, 
Federal agencies, state and local 
governments, and the general public to 
comment on the Emergent Sandbar 
Habitat Programmatic EIS. The public 
comment period began with the 
publication of this notice on November 
1, 2010 and will continue until January 
21, 2011. 

All public involvement meetings will 
use an open house format, followed by 
a presentation and the opportunity to 
make public comment. Informational 
materials about the Emergent Sandbar 
Habitat program and the Programmatic 
EIS will be located throughout the room 
for participant perusal throughout the 
evening. Corps representatives will be 
available to meet one-on-one with 
meeting participants. In addition to 
public comments being recorded, 

written comments will be collected on 
comment cards, and the opportunity to 
have formal verbal comments 
transcribed will be available. All forms 
of comment will be weighted equally. 
Input from the public involvement 
meetings, along with comments 
received by other means (regular mail or 
e-mail), will be used to refine the 
document before a Final Programmatic 
EIS is released. 

The Corps has scheduled public 
involvement meetings at the following 
locations: 

1. Tuesday, November 30: Bismarck,
North Dakota, Best Western 
Doublewood Inn & Conference Center, 
1400 E. Interchange Avenue, Bismarck, 
ND 58501. 

2. Thursday, December 2: Fort Peck,
Montana, Fort Peck Interpretive Center 
& Museum, Lower Yellowstone Rd., Fort 
Peck, MT 59223. 

3. Tuesday, December 7: Pierre, South
Dakota, Best Western Ramkota Hotel & 
Conference Center, 920 W. Sioux 
Avenue, Pierre, SD 57501. 

4. Wednesday, December 8: Yankton,
South Dakota, Riverfront Event Center, 
121 W. 3rd Street, Yankton, SD 57078. 

5. Thursday, December 9: Sioux City,
Iowa, Stoney Creek Inn & Conference 
Center, 300 3rd Street, Sioux City, IA 
51101. 

6. Wednesday, January 5, 2011:
Omaha, Nebraska, Creighton University 
Mike & Josie Harper Center, 602 N. 20th 
Street, Omaha, NE 68178. 

7. Thursday, January 6, 2011: Kansas
City, Missouri, Kansas City Marriott 
Country Club Plaza, 4445 Main Street, 
Kansas City, MO 64111. 

If you require assistance under the 
Americans With Disabilities Act please 
send your name and phone via e-mail to 
Lois@djcase.com at least three days 
prior to the meeting you plan to attend. 
Persons who use a telecommunications 
service for the deaf (TDD) may call the 
Federal Information Relay Service 
(FIRS) at (800) 877–8339, 24 hours a 
day, seven days a week to relay this 
same information. For more information 
about the Emergent Sandbar Habitat 
program, please visit http:// 
www.moriverrecovery.org under ‘‘BiOp/ 
Mit Efforts.’’ 

Dated: October 19, 2010. 

Kayla Eckert Uptmor, 
Chief Planning Branch, Omaha District. 
[FR Doc. 2010–27496 Filed 10–29–10; 8:45 am] 

BILLING CODE 3720–58–P 
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Notice of Availability for the Draft Programmatic EIS
 

Dated 7 January 2011
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60, subparts A and GG; was approved 
on 12/17/2010; OMB Number 2060– 
0028; expires on 12/31/2013; Approved 
with change. 

EPA ICR Number 2376.02; Regulation 
to Establish Mandatory Reporting of 
Greenhouse Gases (Final Rule for 
Petroleum and Natural Gas, Subpart W); 
40 CFR part 98, subpart W; was 
approved on 12/21/2010; OMB Number 
2060–0651; expires on 12/31/2013; 
Approved without change. 

EPA ICR Number 2372.02; Mandatory 
Reporting of Greenhouse Gases (Final 
Rule for Injection and Geological 
Sequestration of Carbon Dioxide); 40 
CFR part 98, subparts RR and UU; was 
approved on 12/21/2010; OMB Number 
2060–0649; expires on 12/31/2013; 
Approved without change. 

EPA ICR Number 2373.02; Mandatory 
Reporting of Greenhouse Gases (Final 
Rule for Additional Sources of 
Fluorinated Greenhouse Gases); 40 CFR 
part 98, subparts I, L, DD, QQ, and SS; 
was approved on 12/21/2010; OMB 
Number 2060–0650; expires on 12/31/ 
2013; Approved without change. 

EPA ICR Number 2300.06; Regulation 
to Establish Mandatory Reporting of 
Greenhouse Gases (Reconsideration 
Package); 40 CFR parts 86, 89, 90, 94, 
98, 600, 1033, 1039, 1042, 1045, 1048, 
1051, 1054 and 1065, was approved on 
12/21/2010; OMB Number 2060–0629; 
expires on 11/30/2012; Approved 
without change. 

EPA ICR Number 2185.04; State 
Review Framework; 40 CFR 70.4, 123.41 
and 271.17(a), was approved on 12/21/ 
2010; OMB Number 2020–0031; expires 
on 12/31/2013; Approved without 
change. 

EPA ICR Number 2212.03; Minority 
Business Enterprise/Woman Business 
Enterprise (MBE/WBE) Utilization 
under Federal Grants Cooperative 
Agreements and Interagency 
Agreements (Reinstatement); 40 CFR 
part 33; was approved on 12/21/2010; 
OMB Number 2090–0025; expires on 
12/31/2013; Approved without change. 

EPA ICR Number 2300.08; Regulation 
to Establish Mandatory Reporting of 
Greenhouse Gases (Reconsideration 
Package); 40 CFR parts 86, 89, 90, 94, 
98, 600, 1033, 1039, 1042, 1045, 1048, 
1051, 1054 and 1065, was approved on 
12/22/2010; OMB Number 2060–0629; 
expires on 11/30/2012; Approved 
without change. 

EPA ICR Number 1663.07; 
Compliance Assurance Monitoring 
Program; 40 CFR part 64; was approved 
on 12/30/2010; OMB Number 2060– 
0376; expires on 12/31/2013; Approved 
without change. 

Comment Filed 

EPA ICR Number 2394.01; Control of 
Greenhouse Gas Emissions from New 
Motor Vehicles: Proposed Heavy-Duty 
Engine and Vehicle Standards 
(Proposed Rule); in 40 CFR parts 86, 
1036 and 1037 and 49 CFR parts 523, 
534 and 535; OMB filed comment on 
12/08/2010. 

EPA ICR Number 2369.01; NSPS for 
Sewage Sludge Incinerators; in 40 CFR 
part 60, subpart LLLL; OMB filed 
comment on 12/15/2010. 

EPA ICR Number 1611.08; NESHAP 
for Chromium Emissions from Hard and 
Decorative Chromium Electroplating 
and Chromium Anodizing Tanks; in 40 
CFR part 63, subparts A and N; OMB 
filed comment on 12/15/2010. 

EPA ICR Number 1679.08; NESHAP 
for Marine Tank Vessel Loading 
Operations; in 40 CFR part 63, subparts 
A and Y; OMB filed comment on 12/15/ 
2010. 

EPA ICR Number 2410.01; NESHAP 
for Group I Polymers and Resins; in 40 
CFR part 63, subpart U; OMB filed 
comment on 12/15/2010. 

EPA ICR Number 2403.01; EG for 
Sewage Sludge Incinerators; in 40 CFR 
part 60, subpart MMMM; OMB filed 
comment on 12/15/2010. 

Dated: January 3, 2011. 
John Moses, 
Director, Collections Strategies Division. 
[FR Doc. 2011–110 Filed 1–6–11; 8:45 am] 

BILLING CODE 6560–50–P 

ENVIRONMENTAL PROTECTION 
AGENCY 

[ER–FRL–8993–5] 

Environmental Impacts Statements; 
Notice of Availability 

Responsible Agency: Office of Federal 
Activities, General Information (202) 
564–1399 or http://www.epa.gov/ 
compliance/nepa/ 

Weekly Receipt of Environmental 
Impact Statements Filed 12/27/2010 
Through 12/31/2010 Pursuant to 40 CFR 
1506.9. 

Notice: In accordance with Section 
309(a) of the Clean Air Act, EPA is 
required to make its comments on EISs 
issued by other Federal agencies public. 
Historically, EPA met this mandate by 
publishing weekly notices of availability 
of EPA comments, which includes a 
brief summary of EPA’s comment 
letters, in the Federal Register. Since 
February 2008, EPA has included its 
comment letters on EISs on its Web site 
at: http://www.epa.gov/compliance/ 
nepa/eisdata.html. Including the entire 

EIS comment letters on the Web site 
satisfies the Section 309(a) requirement 
to make EPA’s comments on EISs 
available to the public. Accordingly, on 
March 31, 2010, EPA discontinued the 
publication of the notice of availability 
of EPA comments in the Federal 
Register. 
EIS No. 20100482, Draft EIS, USACE, 

MO, Programmatic—Mechanical 
Creation and Maintenance of 
Emergent Sandbar Habitat in the 
Riverine Segments of the Upper 
Missouri River, To Support Least Tern 
and Piping Plover Populations, 
Implementation, MO, Comment 
Period Ends: 02/22/2011, Contact: 
Cynthia S. Upah, 402–995–2672. This 
document is available on the Internet 
at: 

EIS No. 20100483, Final EIS, FHWA, 
MO, Rex Whitton Expressway Project, 
To Safely and Reliably Improve 
Personal and Freight Mobility, Reduce 
Traffic Congestion, US 50/63 (Rex 
Whitton Expressway, also Known as 
Whitton) Facility in Cole County, MO, 
Wait Period Ends: 02/07/2011, 
Contact: Peggy Casey, 573–636–7104. 

EIS No. 20100484, Draft EIS, USFS, NM, 
Gila National Forest Travel 
Management Plan, Implementation, 
Silver City, NM, Comment Period 
Ends: 03/07/2011, Contact: Lisa 
Mizuno, 575–388–8267. 

EIS No. 20100485, Final EIS, USFS, CA, 
Hi-Grouse Project, Proposes to Treat 
Ponderosa Pine and Mixed Conifer 
Stands to Improve Long-Term Forest 
Health and Reduce Fuels within the 
Goosenest Adaptive Management 
Area, Goosenest Ranger District, 
Klamath National Forest, Siskiyou Co, 
CA, Wait Period Ends: 02/02/2011, 
Contact: Wendy Coats, 530–841–4470. 
Dated: January 4, 2011. 

Robert W. Hargrove, 
Director, NEPA Compliance Division, Office 
of Federal Activities. 
[FR Doc. 2011–112 Filed 1–6–11; 8:45 am] 

BILLING CODE 6560–50–P 

ENVIRONMENTAL PROTECTION 
AGENCY 

[FRL–9247–7] 

Operating Industries, Inc., Superfund 
Site, Monterey Park, CA; Notice of 
Proposed CERCLA Administrative De 
Minimis Settlement 

AGENCY: Environmental Protection 
 
Agency (EPA). 
 
ACTION: Notice; request for comment. 
 

SUMMARY: In accordance with Section 

122(i)(1) of the Comprehensive 


http://www.epa.gov/compliance/nepa/eisdata.html
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Correspondence 2003 – 2009 

 
This appendix  addresses formal  correspondence  from  2003  –   2009.  

 

 2003  –   2006
 
    
Includes original notices of the intent to prepare a programmatic 
Environmental Assessment  (ultimately an  Environmental Impact 
Statement based on initial scoping comments), letters requesting  
participation to be a Cooperating Agency, responses to those requests,  
scoping letters/invitations, Cooperating Agency reviews of the Notice of  
Intent,  and letters requesting the review of sensitive and cultural 
resources  (see contents, next page).   

 
o	 	  A summary of  Agency and  Public comments received  from 2003  –   

2005 scoping meetings  and comment period  is available in
Appendix E. 

 

 2007  –   2008 
 
 
Progress on the PEIS  was delayed as the  Corps and Cooperating  
Agencies worked on  resolving  various technical issues and  discussing  
the  approach  to the  document.   

 

 2008  –   2009
 
   
Much communication  occurred  between the  Corps and Cooperating  
Agencies,  in meetings and in writing, regarding informal products,  
chapters and  drafts of the PEIS.  Communication on interim or informal 
products is not included.  

 

 2010 
 
 
The  formal Draft PEIS  was published in November, 2010.  Formal 
comments and responses on the  formal Draft PEIS are in Appendix J 
(Section  A: Tribes, Cooperating Agencies, E PA and  other Agencies;                    
Section  B:  Public  comments and responses)   

 

      

 
 

 



 
  

 

Contents:
 
Correspondence 2003 – 2009
 

 August  12  ,  2003 	 	   Corps communication  to Tribes  and Agencies  that  the  Corps  is 
preparing  a  Programmatic Environmental  Assessment  for  the  
implementation  of  Reasonable and Prudent  Alternative  
Element   IVB   of   the   U.S.   Fish and Wildlife   Service’s (USFWS)  
2000  Biological  Opinion,  and is requesting  comments.   
Includes agency  address  list.   
 

 September  22,  2004 	 	 Corps communication  to Agencies to request  additional  
comments  because  the  USFWS  issued an  amended  Biological  
Opinion  in 2003. Includes fact  sheet  and address  list.  
 

 October  5,  2004  Corps communication  to Tribes  to  request  additional  
comments  because  the  USFWS  issued an  amended Biological  
Opinion  in 2003.  Fact  sheet.  
 

 October  7,  2004  USFWS  communication  requesting  extension  of  preliminary  
scoping  comments.  
 

 October  12,  2004  Corps communication  to the  USFWS  and the  National  Park  
Service (NPS)  requesting them  to participate  as  cooperating  
agencies.  
 

 October  23,  2004  NPS r esponse to  September  22,  2004  scoping  
letter.  
 

 October  25,  2004  Corps communication  to USFWS  extending  deadline  for  
scoping  comments.  
 

 November 9,  2004  USFWS  response  accepting  invitation to  become  a 
cooperating  agency.  
 

 December  3,  2004  USFWS  response  to  September  22,  2004  
scoping  letter.  

 January  12,  2005  	 Corps communications  to Tribes and  Agencies announcing  
agency  and public meetings.  Includes fact  sheet  and agency  
address lists.  

 
 February  8,  2005  NPS r esponse accepting invitation to become  a cooperating  

agency.  

 May  26,  2005  	 Corps communication  to Cooperating  Agencies announcing  
that,  based  on  scoping  efforts,  the  Corps is  increasing  the  
level  of  analysis for  this  project  to that  of  a  Programmatic 
Environmental  Impact  Statement  (EIS).    
 

 


 
 
 

Continued on next page. 



 

 July  28,  2005 	 	 Corps communication to Tribes  requesting  input  on sensitive 
and cultural  resource buffers.   
In addition  to  Tribal  cultural  contacts,  copies  or  notices of  
availability  were sent  to  all  Points of  Contact  of  the 2005  
Programmatic Agreement  (PA)  for  the  Operation  and  
Management  of  the  Missouri  River Main Stem System  for  
Compliance with the  National  Historic Preservation act  of  
1996,  as  amended.  This includes the  BIA,  ACHP,  National  
Trust,  State  and Tribal  Historic  Preservation Offices, other  
Tribes  who  do  not  have THPOS,  and  the  SD  Game Fish  and 
Parks.   Includes fact  sheet.  
 

 August  11,  2005 	 	 Corps communication  regarding  move to a  Programmatic EIS  
and Notice of  Intent  (NOI)  to be  published in  the  Federal  
Register  August  12,  2005; 30-day  comment  period is open.  
Includes fact  sheet,  NOI  and addresses*.  
 

 September  16,  2005 	 	 USFWS  comments on  August  12,  2005  NOI.  

 September  16,  2005 	 	 NPS comm ents  on  August  12,  2005  NOI.  

 February  12,  2006 	 	 Memorandum  of  Understanding  between the  U.S.  Army  
Corps of  Engineers  Omaha  District  and  the  National  Park  
Service, Missouri  National  Recreational  River regarding  
cooperating  agency  roles and responsibilities in  the  
development  of  a Programmatic EIS  for  the  Maintenance and 
Creation  of  Emergent  Sandbar  Habitat  within the  Upper 
Missouri  River Main Stem.   
 

 March 10,  2006 	 	 Corps communication  to Agencies requesting  input on  
sensitive resources.   Fact  sheet,  work sheet  and  address list.    

*  See  Appendix  E  for  a summary  of  Agency  and  Public scoping  comments received 
2003 –   2005.  

 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



August 29, 2003 

Planning, Programs, and Project Management Division 

Mr. Mike Olson, Missouri River Coordinator 
U.S. Fish and Wildlife Service 
3425 Miriam Avenue 
Bismarck, ND 58501 

Dear Mr. Olson: 

The U.S. Am1y Co1vs of Engineers, Omaha District is in the process of preparing 
a Programmatic Environmental Assessment for the implementation of Reasonable and 
Prudent Alternative Element !VB of the U.S. Fish and Wildlife Service's 2000 Biological 
Opinion (BO). The pmvose of this project is to create and maintain Emergent Sandbar 
Habitat for Interior Least Tcms and Piping Plovers along the Missouri River main stem, 
as recommended by the BO. 

Please refer to the enclosed Implementation Plan for a description of the proposed 
actions to be implemented, a description of the proposed project location, and planned 
acre creation (as recommended by the BO). Some reaches within the project area have 
already been eliminated due to unsuitability for habitat development. The remaining 
areas, which have potential for habitat creation and/or improvement, are listed on the 
enclosed table. 

In accordance with the Endangered Species Act, we are requesting that the U.S. 
Fish and Wildlife Service provide us with comments on any critical habitat and a list of 
threatened and endangered species that might be affected by the proposed project along 
with any additional information on the possible beneficial or adverse effects of the 
proposed projects. Please include a list of any areas within the project that you feel may 
be unsuitable for habitat development along with your reasoning for the unsuitability of 
each area. We ask that all comments be submitted within thirty days from the date of this 
letter. lfwe do not receive a response from your office, we will assume that you have no 
comments on this project. We look forward to receiving your input in a timely manner. 

Please send comments to: 

ATTN: Mr. Timothy M. Fleeger, CENWO-PM-AE 
U.S. Army Corps of Engineers, Omaha District 
Environmental, Economics, and Cultural Resource Section 
I 06 South 15th Street 
Omaha, Nebraska 68104 
Fax: (402) 221-4886 
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~·If you have questions on this Environmental Assessment, please contact Mr. 
Fleeger at (402) 221-3069. For questions on the habitat creation program, please contact 
Ms. Kelly Crane at (402) 221-4410. 

Sincerely, 

Candace M. Gorton 
Chief, Environmental, Economic and 
Cultural Resources Section 
Planning Branch 

/;::}7 

'-('U-·
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IMPLEMENTATION PLAN 


FOR THE NON-FLOW CREATION AND MAINTENANCE OF THE 


EMERGENT SANDBAR HABITAT 


PORTION OF THE 2000 BIOLOGICAL OPINION 


GENERAL. 

Army This document is the Implementation Plan (IP) for the U.S. Corps of Engineers' 

(Corps) Emergent Sandbar Habitat (ESH) creation and maintenance reccommendations 

Wildlife Service's (USFWS) Missouri River Biological Opinion by the U. S. Fish and 
(BiOp) dated November 30, 2000. The purpose of this document is to describe non-flow 

maintaining ESH. There are flow-related methods also under methods of creating and 
consideration and if implemented, they would undergo separate analysis. 

acres per mile to In the 2000 BiOp, habitat goals were expressed in the form ofminimum 
recommended be established on the entire reach by the years 2005 and 2015. The 

minimum acres per mile were broken down by three river reaches and one reservoir as 

illustrated in the table below. 

Project 

Total 
Number
Of 
Miles 
per 
Reach 

 Acres 
per 
Mile 
needed 
by 2005 

Total 
acres 
Needed 
By 2005 

Acres per 
Mile 
Needed 
By 2015 

Total 
Acres 
Needed 
By 2015 

Below 89 25 2225 50 4450 Garrison 
Below 35 10 350 20 700 Ft Randall 
Below 58 40 2320 80 4640 Gavins Pt 
Lewis 34 40 1360 80 2720 & Clark Lake 

Totals 6255 12510

Corps' half recommended analysis estimated that approximately one of the habitat by 

in existence. Further analysis estimated that of the remaining habitat to 2005 is already 
be created, one half could be obtained by vegetation removal methods. 

Using the above scenario, 3, 128 total acres would need to be created by 2005; 1,564 acres 

of which could be created by vegetation removal. For 2015, 6,255 total acres need to be 

created; 3, 128 acres which could be created by vegetation removal. As more data 

becomes available these figures will be adjusted as appropriate. 
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The U. S. Department of Agriculture (USDA) is flying the Missouri River in North and 

South Dakota this summer (2003) and will have the digital data available by December of 

2003. Actual acreages will be adjusted to reflect current conditions instead of utilizing 

data from previous years. 

Within the river miles and on the reservoir, there are areas that will be eliminated from 

consideration for habitat creation and maintenance work. These sites will discussed in 

the programmatic environmental assessment (EA) and will be provided to each agency 

for their consideration when fonnulating comments on the EA. 

DESCRIPTION OF WORK: 

Potential non-flow habitat creation and maintenance methods include, but are not limited 

to, the following: 

• 	 Increasing the height of existing submerged sandbars utilizing dredges to 

pump and place material to create exposed sandbar conditions. 

• 	 Mechanical manipulation of existing sandbars by pushing submerged 

sand to exposed elevations utilizing bulldozers, and/or excavators. 

• 	 Contouring existing sandbars to either minimize high dunes or to add 

minor topographical height variations utilizing bulldozers, front-end 

loaders, scrapers and/or excavators. 

• 	 Contouring existing sandbars to provide depositional areas for organic 

material, wetted areas, and/or shallow ephemeral pools to increase forage 

production and forage availability. 

• 	 Investigate supplemental nutrification of sites with poor or insufficient 

forage production. 
• 	 Set up and removal of sand fences on existing habitat areas to add 

important microhabitat features and/or create dunes to add topographical 

variations. 
• 	 Short tenn annoring ofproductive nesting areas with temporary 

materials such as logs or bales. 

• 	 Vegetation removal by aquatically approved pre-or post-emergent 

herbicide application (e.g. glyphosate or arsenal), or, by utilizing 

scrapers, mowers, discs, chippers or similar type machines or by burning. 

• 	 Creating dynamic sandbar complexes by cutting shallow water channels 

through existing large sandbars. 

• 	 Reducing localized predator impacts by removal ofland bridges and 

perches. 
• 	 Enhancing terrestrialized linear habitats with livestock exclosures and 

enclosures, peninsula cutoffs, and providing site security through slope 

reductions, and/or substrate modifications. 

• 	 Hand cutting vegetation using loppers, saws, or sickles. 
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the 
Actions 
Areas Where ESH Creation/Maintenance May Take Place Along 

Missouri River Main Stem 


(All areas given in river miles.) 

Below Garrison Darn 
/RM 1380-1300) 

Below Fort Randall 

Darn 

IRM 880-849) 
Lewis & Clark Lake

IRM 849-811) 

Below Gavins Point
 Darn 


IRM 805-753)

1380.0 - 1379.8 878.0 849.0 - 846.5 805.0 - 790.0

1377.5-1376.7 876.5 - 874.5 844.0 - 828.0 779.2 - 754.0

1375.4 870.2 - 863.7 

1374.5 - 1373.5 861.9 

1370.0 - 1367.0 858.8 

1365.5 - 1364.0 855.0 - 851.5 

1363.0 - 1360.0 850.3 - 847.0 

1358.9 - 1357.8 

1357.0 - 1356.0 

1354.0 - 1347.0 

1345.3 - 1342.0 

1341.5 -1338.0 

1336.5 - 1334.0 

1332.0 - 1325.5 

1324.8 - 1324.0 

1322.2 - 1319.0 

1311.0-1300.0 



August 29, 2003 

Planning, Programs, and Project Managernent Division 

Mr. Paul Hedren, Superintendent 
Missouri National Recreational River 
National Park Service 
Box 591 
O'Neill, Nebraska 68763 

Dear Mr. Hedren: 

The U.S. Army Corps of Engineers, Omaha District is in the process of preparing 
a P1'ogrammatic Environmental Assessment for the implementation of Reasonable and 
Prudent Alternative Element !VB of the U.S. Fish and Wildlife Service's 2000 Biological 
Opinion (BO). The purpose of this project is to create and maintain emergent sandbar 
habitat for Interior Least Terns and Piping Plovers along the Missouri River main stem, 
as recommended by the BO. 

Please refer to the enclosed Implementation Plan for a description of the proposed 
actions to be irnplernented, a description of the proposed project location, and planned 
acre creation (as recornrnencled by the BO). Some reaches within the project area have 
already been elirninated due to unsuitability for habitat development. The remaining 
areas, which have potential ror habitat creation and/or irnprcivernent, are listed on the 
enclosed table. 

In accordance with the National Environmental Policy Act, we are requesting that 
the Missouri National Recreational River division of the National Parks Service provide 
us with cornrnents on the possible beneficial or adverse effects of the proposed projects. 
Please include a list of any areas within the project that you feel may be unsuitable for 
habitat development along with your reasoning for the unsuitability of each area. We ask 
that all comments be submitted within thirty days of the date of this Jetter. lfwe do not 
receive a response from your office, we will assume that you have no comments on this 
project. We look forward to receiving your input in a timely manner. 

Please send comments to: 

ATTN: Mr. Timothy M. Fleeger, CENWO-PM-AE 
U.S. Anny Corps of Engineers, Omaha District 
Environmental, Economics, and Cultural Resource Section 
I06 South I 5th Street 
Omaha, Nebraska 68 I04 
Fax: (402) 221-4886 



1 
If you have questions on this Environmental Assessment, please contact Mr. 

Fleeger at (402) 221-3069. For questions on the habitat creation program, please contact 
Ms. Kelly Crane at (402) 221-4410. 

Sincerely, 

Candace M. Gorton 
Chief, Environmental, Economic and 

Cultural Resources Section 
Planning Branch 

Enclosures 

/
~.,;;,./2
( l\'J 

FLEEGER/JRD/3069 

~· 
REED/CENWO-PM-AE 

GORTON~~~AE 
IA ';/z.(o ':'.'> 

CRANE/CENWO-OD 



IMPLEMENTATION PLAN 


FOR THE NON-FLOW CREATION AND MAINTENANCE OF THE 


EMERGENT SANDBAR HABITAT 


PORTION OF THE 2000 BIOLOGICAL OPINION 


GENERAL. 

Army This document is the Implementation Plan (IP) for the U.S. Corps of Engineers' 

(Corps) Emergent Sandbar Habitat (ESH) creation and maintenance reccommendations 

Wildlife Service's (USFWS) Missouri River Biological Opinion by the U. S. Fish and 
(BiOp) dated November 30, 2000. The purpose of this document is to describe non-flow 

maintaining ESH. There are flow-related methods also under methods of creating and 
consideration and if implemented, they would undergo separate analysis. 

In the 2000 BiOp, habitat goals were expressed in the form of minimum acres per mile to 

be established on the entire reach by the years 2005 and 2015. The recommended 

minimum acres per mile were broken down by three river reaches and one reservoir as 

illustrated in the table below. 

Project 

Total
Number 
Of 
Miles 
per 
Reach 

Acres 
per 
Mile 
needed 
by 2005 

Total 
acres 
Needed 
By 2005 

Acres per 
Mile 
Needed 
By 2015 

Total 
Acres 
Needed 
By 2015

4450 Below Garrison 89 25 2225 50 
700 Below Ft Randall 35 10 350 20 
4640 Below Gavins Pt 58 40 2320 80 
2720 Lewis & Clark Lake 34 40 1360 80 

Totals 6255 12510

Corps' half recommended analysis estimated that approximately one of the habitat by 


in existence. Further analysis estimated that of the remaining habitat to 
2005 is already 
be created, one half could be obtained by vegetation removal methods. 


Using the above scenario, 3,128 total acres would need to be created by 2005; 1,564 acres 

of which could be created by vegetation removal. For 2015, 6,255 total acres need to be 

created; 3, 128 acres which could be created by vegetation removal. As more data 

becomes available these figures will be adjusted as appropriate. 
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North The is in U. S. Department of Agriculture (USDA) flying the Missouri River and 

South Dakota this summer (2003) and will have the digital data available by December of 

2003. Actual acreages will be adjusted to reflect current conditions instead of utilizing 

data from previous years. 

from Within the river miles and on the reservoir, there are areas that will be eliminated 

for habitat creation and maintenance work. These sites will discussed in consideration 
the programmatic environmental assessment (EA) and will be provided to each agency 

for their consideration when formulating comments on the EA 

DESCRIPTION OF WORK: 

are Potential non-flow habitat creation and maintenance methods include, but not limited 

to, the following: 

to • 	 Increasing the height of existing submerged sandbars utilizing dredges 

pump and place material to create exposed sandbar conditions. 

• 	 Mechanical manipulation of existing sandbars by pushing submerged 

sand to exposed elevations utilizing bu1!dozers, and/or excavators. 

• 	 Contouring existing sandbars to either minimize high dunes or to add 

minor topographical height variations utilizing bulldozers, front-end 

loaders, scrapers and/or excavators. 

• 	 Contouring existing sandbars to provide depositional areas for organic 

material, wetted areas, and/or shallow ephemeral pools to increase forage 

production and forage availability. 

• 	 Investigate supplemental nutrification of sites with poor or insufficient 

forage production. 

• 	 Set up and removal of sand fences on existing habitat areas to add 

important microhabitat features and/or create dunes to add topographical 

variations. 

• 	 Short tenn annoring of productive nesting areas with temporary 

materials such as logs or bales. 

• 	 Vegetation removal by aquatically approved pre-or post-emergent 

herbicide application (e.g. glyphosate or arsenal), or, by utilizing 

scrapers, mowers, discs, chippers or similar type machines or by burning. 

• 	 Creating dynamic sandbar complexes by cutting shallow water channels 

through existing large sandbars. 

• 	 Reducing localized predator impacts by removal ofland bridges and 

perches. 
• 	 Enhancing terrestrialized linear habitats with livestock exclosures and 

enclosures, peninsula cutoffs, and providing site security through slope 

reductions, and/or substrate modifications. 

• 	 Hand cutting vegetation using loppers, saws, or sickles. 
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the 
Actions 
Areas Where ESH Creation/Maintenance May Take Place Along 

Missouri River Main Stem 


(All areas given in river miles.) 

Below Garrison Dam 
(RM 1380-1300) 

Below Fort Randall 
Dam 

IRM 880-849\ 
Lewis & Clark Lake 

(RM 849-811\ 

Below Gavins Point
Dam

IRM 805-753)

1380.0 - 1379.8 878.0 849.0 - 846.5 805.0 - 790.0

1377.5 - 1376.7 876.5 - 874.5 844.0 - 828.0 779.2 - 754.0

1375.4 870.2 - 863.7 

1374.5 -1373.5 861.9 

1370.0 - 1367.0 858.8 

1365.5 - 1364.0 855.0 - 851.5 

1363.0 - 1360.0 850.3 - 847.0 

1358.9 - 1357.8 

1357.0 - 1356.0 

1354.0 - 1347.0 

1345.3 - 1342.0 

1341.5 - 1338.0 

1336.5 - 1334.0 

1332.0 - 1325.5 

1324.8 - 1324.0 

1322.2 - 1319.0 

1311.0-1300.0 



 

  

   

   

  

   

 

  

   

   

 

   

     

 

 

 

   

   

   

  

   

 

    

   

  

   

 

 

 

   

   

  

   

  

   

 
   

     

   

   

 

   

  

 

  

   

  

   

    

    

  

   

   

   

 
  

  

  

    

    

 

  

  

  

  

  

    

 

 

 

  

 

  

   

  

     

    

 

 

 

 

  

   

  

   

  

 

 

 

 

   

 

 

   

    

 

  

 

Mike  Olson,  Missouri  River 

Coordinator  

U.S.  Fish  and  Wildlife  Service  

3425  Miriam  Ave.  

Bismarck,  ND   58501  

Bill Bicknell  

U.S.  Fish  and  Wildlife,  Ecological 

Services  

3425  Miriam  Avenue   

Bismarck,  North  Dakota, 58501  

Peter Gober,  Field  Supervisor   

U.S.  Fish  and  Wildlife  Service  

South  Dakota Field  Office  

420  South  Garfield  Avenue,  Suite 400  

Pierre,  South  Dakota  57501  

Karen  Kreil  

U.S.  Fish  and  Wildlife  Service  

North  Dakota Field  Office  

3425  Miriam  Avenue  

Bismarck,  North  Dakota 58501  

 

Steve  Anschutz  

U.S.  Fish  and  Wildlife  Service  

Nebraska  Field  Office  

203  West 2nd  Street  

Grand  Island,  Nebraska   68801  

Nicholas Chevance 

National Park Service 

NEPA Compliance 

1709 Jackson Street 

Omaha, Nebraska 68102 

Paul Hedren, Superintendent 

Missouri National Recreational River 

National Park Service 

Box 591 

O'Neill, Nebraska 68763 

Dana Allen 

Environmental Protection Agency, 

Region 6 

999 18th Street, Suite 300 

Denver, Colorado 80202-2466 

Joseph Cothern 

Environmental Protection Agency, 

Region 7 

901 N. 5th Street 

Kansas City, Kansas  66101 

Mike LeValley, Coordinator 

Missouri River Natural Resources 

Committee 

1434 316th Lane 

Missouri Valley, Iowa 5155 

Dennis Fewless 

North Dakota Department of Health 

Division of Water Quality 

1200 Missouri Avenue 

Bismarck, North Dakota 58506 

Dan Harman 

North Dakota Department of Health 

Division of Air Quality 

1200 Missouri Avenue 

Bismarck, North Dakota 58506 

Terry  O'Clair,  Director  

North  Dakota Department of  Health  

1200  Missouri Avenue  

Bismarck,  North  Dakota 58506  

Jacquie R. Gerads 

North Dakota Game and Fish Department 

100 N Bismarck Expressway 

Bismarck, North Dakota 58501 

Mike  Linder,  Director   

Nebraska  Department of  Environmental 

Quality  

1200  N Street,  Suite  400  

Lincoln,  Nebraska  68509  

John  Dinan   

Nebraska  Game  and  Parks  Commission  

2200  North  33rd  Street  

P.O. Box  30370  

Lincoln,  Nebraska  68503  

 

Julie  Godberson,  Environmental Analyst  

Supervisor  

Nebraska  Game  and  Parks Commission  

2200  North  33rd  Street  

P.O. Box  30370  

Lincoln,  Nebraska  68503  

Scott  Wessel,  District Wildlife  Biologist   

Nebraska  Game  and  Parks Commission  

2201  North  13th  Street  

Norfolk,  Nebraska  68701-2267  
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PO Box  1458  

Bismarck,  North  Dakota   58502-1458  
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Natural Resource  Conservation  Service  
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PO Box  1458  
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Natural Resource Conservation Service 

South Dakota State Office 

Federal Building 
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Huron, South Dakota 57350 
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Pierre, South Dakota 57501 
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September 22, 2004 

Planning, Programs, and Project Management Division 

«prefix» <<M_ l name» «M_2name» <<title» 


«organization» 

«address» 

«citystatezip» 


Dear «prefix» «M_2name»: 


The Omaha preparing U.S. Army Corps of Engineers, District (Corps) is an 

the requirements of the National Environmental Policy Environmental Assessment (EA) under 

Act (NEPA) to evaluate the mechanical creation of emergent sandbar nesting habitat for the 

interior least tern (Stema anti/larwn) and piping plover (Charadrius melodus) within the upper 

Missouri River mainstem. 

This action is driven by a defined regulatory process wherein the Corps has formally 

under Section 7 of the Endangered consulted with the U.S. Fish and Wildlife Service (FWS) 
recommends the proposed actions as a reasonable and prudent alternative Species Act. The FWS 

(RPA) in its December 2003 amended Biological Opinion (BiOp) (USFWS, 2003). These 

System, as described in the Corps' actions will ensure that operation of the Missouri River 
species. Within this EA, the revised Master Manual, does not result in jeopardy to these listed 

Corps will examine alternative methods of meeting the goals of RPA IVB.3 (Restoration of 

Emergent Sandbar Habitat/Artificially or Mechanically Created Habitat) of the 2003 BiOp 

through nesting habitat provisions for the interior least tern and piping plover (enclosure). 

The EA is being prepared in order to determine whether any significant environmental 

impacts would occur as a result of the creation and maintenance of the emergent sandbar habitat. 

a finding of no significant impact or a decision to prepare an The EA will result in either 
environmental impact statement. Because specific infommtion regarding project details are not 

yet available, the EA will evaluate alternative methods of creating sandbar habitat and its 
and/or expected environmental effects on a broad basis. The EA will also develop steps 

in the future when the Corps is ready to proceed with specific projects. processes to be followed 
These may include steps to achieve compliance with various environmental laws, including 

agency further NEPA requirements, or mitigation measures that would be employed, or 

coordination that would be accomplished. 

invitation to comment on the During the fall of2003, agencies received a notification and 

scope of environmental studies for the nesting habitat creation. The Corps is requesting 

additional input because the FWS issued the amended BiOp 2003 after your agency provided 

comment. Attached is a fact sheet reviewing the issues and providing more detail to facilitate 

clarification of the project. 



are In addition to the opportunity to provide written comments, meetings planned to 

invite oral comments on this project. Representatives from your organization are invited to 

attend to provide comments in person. Times and locations are as follows: 

October 19, 2004 
Bismarck, ND 

Kelly Inn (1800 North 12'h Street) 
Agency Meeting: 1:00 pm - 3:00 pm 
Public Meeting: 6:30 pm - 8:00 pm 

(701) 223-8001 

October 21, 2004 
Yankton, SD 


Kelly Inn (1607 East Highway 50) 

Agency Meeting: 1:00 pm - 3:00 pm 

Public Meeting: 6:30 pm - 8:00 pm 


(605) 665-2906 

process. The technical NEPA Corps is soliciting your involvement and input early in the 

comments should be directed to the type of enviromnental study that might be needed and Your 
specific information on significant resources and the potential effects on those resources. A copy 

Please of the EA will be provided when it is formally circulated for public and agency review. 

provide any preliminary scoping comments within 30 days of the date review the enclosure and 
of this letter. Comments received after the 30-day period will be considered to the extent 

practicable. All comments should be submitted to: 

U.S. Army Corps of Engineers, Omaha District 


Attn: CENWO-PM-AE (Fleeger) 

106 South 15th Street 

Omaha, Nebraska 68102-1618 


Fax: ( 402) 221-4886 

Fleeger If you have questions regarding this infonnation, please contact Mr. at the above 

221-3069. If you have questions concerning the overall project they may be address or (402) 
directed to Ms. Kelly Crane (402) 221-4410. Your input on this project is important and the 

Corps looks forward to hearing from you. 

-2

Candace M. Gorton, Chief 
Enviromnental, Economics, and 

Cultural Resources Section 
Planning Branch 

Enclosure · 



Fact Sheet 

Environmental Assessment 

For 


The Creation and Maintenance ofEmergent Sandbar Habitat 


On The Upper Missouri River 


Background 
The Missouri River basin extends over 530,000 square miles and covers approximately 

one sixth of the continental United States. Originating at Three Forks, Montana where 
over 2400 river the Gallatin, Jefferson, and Madison Rivers merge, the Missouri flows 

miles east and southeast to its confluence with the Mississippi River just above St. Louis, 

Missouri. 

of The Missouri River Main Stem Reservoir System is comprised six dam and reservoir 
by the projects operated by the U. S. Army Corps of Engineers (Corps) and authorized 

the Rivers and Harbors Act of 1935 and the Flood Control Act of 1944. To formalize 

management and operations of the system, nearly 40 years ago the Corps developed a 

detailed management plan, the Missouri River Main Stem Reservoir System Master Water 

Control Manual (Master Manual). Within the Master Manual, the Corps identifies the 
entire system. various competing interests and sets forth the management plan for the 

The Master Manual describes the water control plan and the objectives for the integrated 

regulation of the System by providing guidance for the regulation of Fort Peck, Garrison, 

Oahe, Big Bend, Fort Randall, and the Gavins Point projects. · 

Intended in conditions to be a living document revised response to the changing of the 

and those who use the resource, the Master Manual was revised in 1973, Missouri River 
1975, and 1979. In the late 1980s, the Corps began to revise the Master Manual again in 

drought since the system become operational. Revision of the response its first major 
Master Manual is an extensive and lengthy process that requires the Corps to consult with 

comply with regulations and procedures. In accordance with the various agencies and 
requirements of the National Environmental Policy Act (NEPA), the Corps began the 

Manual's water administrative process (USACE, 1990) of evaluating the· Master 

management alternatives in an Environmental Impact Statement (EIS). 

initiated Within the context of the ongoing NEPA evaluation, the Corps consultation in 

1989 with the U.S. Fish and Wildlife Service ( Service) regarding operation of the 
revision. This Missouri River Main Stem Reservoir System and the Master Manual 

consultation was conducted under the provisions of section 7 of the Endangered Species 

Act, which requires federal agencies to consult with the Service when the agency's 

proposed actions may affect the status of species listed as endangered or threatened. For 

the Missouri River operations by the Corps, the species covered in the 1989 consultation 

were the endangered interior least tern (Sterna antillarum), threatened Northern Great 

Plains population of thepiping plover (Charadrius melodus) and the endangered bald 

1 



(Scaphirhynchus eagle leucocehpalus). sturgeon I-Jaliaeetus Subsequently, the pallid 

albus) was listed as endangered in 1990. 

1990s, the Service and the Corps conducted informal and formal Section Throughout the 
7 consultations, resulting in the issuance of a final Biological Opinion (BiOp) by the 

2000 BiOp found that the actions proposed by the Corps would Service in 2000; the 
result in jeopardy to the interior least tern, pallid sturgeon, and piping plover, but no 

jeopardy to the bald eagle. 

(RPA)1 

1 The Service's regulations (50 CFR 402.02) define a reasonable and prudent alternative as "alternative 

identified during formal consultation that can be implemented in a manner consistent with the 
actions 

that can be implemented consistent. with the scope of the Federal agency's 
intended purpose of the action, 

authority and jurisdiction, that is economically and technologically feasible, and the Director believes 
legal 

existence of listed species or resulting in the 
would avoid the likelihood of jeopardizing the continued 

destruction or adverse modification ofcritical habitat." 

to The Service provided the Corps with a Reasonable and Prudent Alternative 
finding. their action that, if implemented, would eliminate the jeopardy In November 

the 2003, the Corps reinitiated formal consultation under Section 7. In December 2003, 

Service issued an Amended BiOp (USFWS, 2003) providing a RPA for the pallid 

sturgeon, interior least tern, and piping plover. 

The 2003 BiOp RPA identifies the maintenance of fledge ratios as the measurement used 

assess the likelihood of jeopardy to interior least tern and piping plover and the to 
mechanical creation of nesting habitat as an acceptable action to avoid a finding of 

jeopardy2

2 2003 Biological Opinion, Section B.3 Artificially or Mechanically Created Habitat, p. 213. 

• The proposed actions that are the focus of this environmental assessment are 

the actions identified in the RPA to avoid jeopardy for the interior least tern and piping 

plover. 

Purpose and Need for the Corps Action 
formal The purpose of and need for Corps action results from Section 7 consultation and 

by a defined regulatory process wherein the Corps consulted with the Service, who 
avoid made recommendations (through the 2003 BiOp) on actions to implement to 

3 Federal agencies in ensuring that 
The Endangered Species Act (ESA) directs the Service to assist other 

threatened or endangered species. Section 
their actions will not jeopardize the continued existence of 

of the ESA states, "Each Federal agency shall, in consultation with and with the assistance of the 
7(a)(2) 

funded, or carried out by such agency...is not likely to 
Secretary, insure that any action authorized, 

jeopardize the continued existence of any endangered species or threatened species or result in the 
is determined hy the Secretary, after 

destruction or adverse modification of habitat of such species which 
criticaL.This process requires an analysis of the best 

consultation as appropriate with affected States, to be 
requirements, available information on species natural history, behavior, habitat and scientific 

are required to consider scientific 
demographics. Service personnel responsible for implementing the ESA 

the species addressed in a given consultation. The Service must overlay that 
information available on 

proposed This consultation process is
information with the projected effects of the Federal action." 

referred to as "Section 7 Consultation". 
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jeopardizing populations of the interior least tern and piping plover. Implementing these 

actions is presumed to ensure that operation of the Missouri River System, as described 

in the Corps' revised Master Manual and FEIS, will result in non-jeopardy to these listed 

species. This action will examine alternative methods of creating and maintaining 

Emergent Sandbar Habitat for the interior least tern and piping plover populations as 

defined in the 2003 Amended BiOp. 

Tiering in NEPA Compliance 
The Corps is implementing a method of NEPA compliance and environmental 

assessment referred to as "Tiering." Defined by the Council on Environmental Quality 

NEPA-Implementing Regulations (40 CFR 1508.28), the term refers to the process of 

evaluating general matters in broader NEPA documents and addressing more detailed 

decision-making with narrower ones. The subsequent NEPA documents incorporate by 

reference the general discussions from the broader EIS and concentrate solely on the 

issues specific to the lower tiered EIS or EAs. 

The Master Manual FEIS acknowledged the need to implement actions to ensure 

protection of interior least tern and piping plover, but detailed discussions of how these 

protective measures would be implemented were not ripe for discussion or analysis. This 

analysis will incorporate by reference the general discussions of the Missouri River 

system and the affected environment and will concentrate on the issue of the mechanical 

creation of nesting habitat for the piping plover and interior least tern. Separate analyses 

have been conducted and NEPA documents have been prepared by the Corps to address 

the aspects of the 2003 BiOp for pallid sturgeon; this assessment will focus exclusively 

on the piping plover and interior least tern. 

Proposed Action 
The Corps proposes to implement a program for the mechanical creation and 

maintenance of emergent sandbar habitat4 

4 Mechanical creation of habitat is generally defined to include all actions necessary to create new or 

maintain and improve existing emergent sandbar habit. 

as recommended by the Service in the 2003 

Amended BiOp. 
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Alternatives Methods to be Considered 

The Environmental Assessment will evaluate the following methods of habitat creation. 


However, the scope of the project is not limited to only these methods. It is anticipated 


that during the course of scoping, additional alternatives will arise. 


to • 	 Increasing the height of existing submerged sandbars utilizing dredges pump and 

place material to create exposed sandbar conditions. 

• 	 Reconditioning of existing emergent sandbar habitat utilizing dredges to remove, 

amalgamate and replace sediments creating productive conditions. 

• 	 Mechanical manipulation of existing sandbars by pushing submerged sand to exposed 

elevations utilizing bulldozers, and/or excavators. 
existing sandbars to either minimize high dunes or to add minor • 	 Contouring 

topographical height variations utilizing bulldozers, front-end loaders, scrapers and/or 

excavators. 
• 	 Contouring existing sandbars to provide depositional areas for organic material, 

wetted areas, and/or shallow ephemeral pools to increase forage production and 

forage availability. 
• 	 Construction of isolated off-channel and/or connected off-channel sandbars adjacent 

to the river utilizing dredges and/or excavators, bulldozers etc. to pump and place 

material to create exposed sandbar conditions. 

• 	 Investigate supplemental nutrification of sites with poor or insufficient forage 

production. 
• 	 Set up and removal of sand fences on existing habitat areas to add important 

microhabitat features and/or create dunes to add topographical variations. 
as • 	 Short term armoring of productive nesting areas with temporary materials such 

logs or bales. 
• 	 Vegetation removal by aquatically approved pre-or post-emergent herbicide 

application (e.g. glyphosate or arsenal), or, by utilizing scrapers, mowers, discs, 

chippers or similar type machines or by burning. 

• 	 Creating dynamic sandbar complexes by cutting shallow water channels through 

existing large sandbars. 
• 	 Reducing localized predator impacts by removal of land bridges and perches. 

Enhancing terrestrialized linear habitats with livestock exclosures and enclosures, • 	
peninsula cutoffs, and providing site security through slope reductions, and/or 

substrate modifications. 	 · 

• 	 Mechanical cutting of vegetation using loppers, saws, or sickles. 

Alternatives Methods that will not be Considered 

from Methods of creating emergent sandbar habitat involving flow release alterations the 

main stem dams are currently being evaluated under separate studies. Therefore, flow

related methods of habitat creation will not be considered within this Environmental 

Assessment. 

4 



References: 
National Research Council. 2002. The Missouri River Ecosystem: Exploring the 

Prospects for Recovery. Water Science and Technology Board, Division of Earth and 

Life Studies, National Research Council. National Academy Press, Washington, D.C. 

to U.S. Army Corps of Engineers (USACE). 1990. Notice oflntent Prepare a Draft 

Environmental Impact Statement for the Missouri River Master Water Control Manual. 

August 28, 1990. 

Control U.S. Army Corps of Engineers (USACE). 2004. Master Water Manual, Missouri 

River Basin. Reservoir Control Center, Northwestern Division - MissouriRiver Basin, 

Omaha, Nebraska. March 2004. 

River U.S. Army Corps of Engineers (USACE). 2004a. Missouri Master Water Control 

Manual Review and Update, Final Environmental Impact Statement Summary. March 

2004. Northwest Division. 

River U.S. Army Corps of Engineers (USACE). 2004b. Missouri Shallow Water Habitat 

Report for 2004, Executive Summary. Northwest Division. Online Resource at: 

http://www.nwd.usace.army.mil/pa/docs/Shallow_Water_Habitat_Report_Executive_Su 

mmary.pdf. 

U.S. U.S. Fish and Wildlife Service (USFWS). 2004. Letter to Army Corps of Engineers 
USACE June 24, 2004. Letter from Robyn Thorson, USFWS Regional Director, to 

Northwestern Division Commander, Brigadier General William T. Grisoli. 

and U.S. Fish and Wildlife Service (USFWS). 2003. U.S. Fish Wildlife Service 2003 

Biological Opinion on the Operation of the Missouri River Main Amendment to the 2000 
Stem Reservoir System, Operation and Maintenance of the Missouri River Bank 

Stabilization and Navigation Project, and Operation of the Kansas River Reservoir 

System. December 16, 2003. 

5 



North Dakota 

Mr. Terry O'Clair, Director .; 

North Dakota Dep?,J.:tJl1elifofHealth 

1200 Missouri..A:V~hue 
Bismarck, Nt{fth;Dakota 58506 

Copy furnished: Mr. Dennis Fewless 
North Dakota. Department of Health 
Division of Water Quality 

1200 Missouri Avenue 

Bismarck, ND 58506 

Copy furnished: Mr. Dan Harman 
i North Dakota Department of Health 

Air Quality Monitoring Air Quality 
Standards 
1200 Missouri Avenue 

Bismarck, North Dakota 58506 


Mr. Steve Dyke, Conservation 
Supervisor 
North Dakota Game and Fish 
Department 
100 N Bismarck"Expressway 
Bismarck, North Dakota 58501 

South Dakota 

Mr. John Cooper, Secretary 
South Dakota Department of Game, Fish 
and Parks 
523 East Capitol Avenue 
Pierre, South Dakota 57501 

copy furnished: Mr. Doug Backlund 
South Dakota Department of Game, Fish 
and Parks 
South [)akota Wildlife Diversity 
Program and Natural Heritage 

523 East Capitol Avenue 

Pierre, South Dakota 57501 


Mr. Kevin Fridley 
South Dakota Department ofAgriculture
523 East Capitol Avenue 

' Pierre, South Dakota 57501

Mr. Steven M. Pirner, Secretary 
South Dakota Department of
Environment and Natural Resources 
Joe Foss Building
523 East Capitol
Pierre, South Dakota 57501

Copy furriiShed: Mr. Brad Schultz
Air Quality Standards 
South Dakota Department of
Environment and Natural Resources 
Joe Foss Building
523 EastCapitol
.Pierre, South Dakota 57501

Copy furnished : Mr. John Miller 
Water Quality Standards

. South Dakota Department of
Environment and Natural Resources
Jo·e Foss Building
523 East Capitol
Pierre, South Dakota 57501

Nebraska

Mr. Mark Brohmari
Nebraska Game and Parks Commission
2200 North 33rd Street
PO Box 30370
Lincoln, Nebraska 68503

Copy furnished to: Ms. Julie Godberson

Nebraska Game and Parks Commission
2200 North 33rd Street
PO Box 30370
Lincoln, Nebraska 68503



copy furnished: 
Scott Wessel, District Wildlife Biologist 
Nebraska Game and Parks Commission 

2201North13th Street 

Norfolk, Nebraska 68701-2267 

copy furnished Mr. John Dinan, Non

game Biologist 
Nebraska Game and Parks Commission 

2200 North 33rd Street 
PO Box 30370 
Lincoln, Nebraska 68503 

Northeast Field Office 
Nebraska DEQ 

Mr. Mike Linder, Director 
Nebraska Department of Environmental 
Quality 
1200 N Street, Suite 400 
Lincoln, Nebraska 68509 

EPA 

copy furnished: Ms. Dana Allen 
Environmental Protection Agency 

Region 6 

999 18th Street, Suite 300 
Denver, Colorado 80202-2466 

Mr. Joseph Cothern 
Environmental Protection Agency 

Region 7 

901 North 5th Street 

Kansas City, KS 66101 


FWS 

Mr. Mike Olson, Missouri River 
..Coordinator 
U.S. Fish and Wildlife Service 
3425 Miriam Avenue 
Bismarck, North Dakota 58501 

copy furnished: Mr. Steve Anschutz, 

Field Supervisor 
Nebraska Field Office 
U.S. Fish and Wildlife Service
203 West 2nd Street 

Grand Island, Nebraska 688Ql 


,__ 

Copy furnished: Pete Gober, Field 

Supervisor 
South Dakota Field Office 
U.S. Fish and Wildlife Service 
420 South Garfield Ave, Suite 400 
Pierre, South Dakota 57501 

copy furnished Mr. Jeffrey Towner,

Field Supervisor
North Dakota Field Office 
U.S. Fish and Wildlife Service 
North Dakota Field Office 
3425 Miriam. Avenue 
Bismarck, North Dakota 58501-7926 

copy furnished: Ms. Karen Kfeil

North Dakota Field Office 
U.S. Fish and WUdlife Service 
3425 Miriam Avenue
Bismarck, North Dakota 58501

copy furnished: Mr. Bill Bicknell
.~ U.S. Fish and Wildlife Service,

Ecological Services 
3425 Miriam Avenue
Bismarck, North Dakota 58501

National Park Ser'1ice

Mr. Ernest Quintana 

National Park Service 

Midwest Regional Service 


..r 
' 601 Riverfront Drive


Omaha, NE 68102
/

copy furnished: Ms. Sandra Washington

National Park Service
601 Riverfront Drive 
Omaha, Nebraska 68102 



Copy furnished to Mr. Nick Chevance 

National Park Service 
601 Riverfront Drive 
Omaha, Nebraska 68102 

copy furnished:· Mr. Paul Hedren, 

Superintendent Missouri National 

Recreational River 
National Park Service 

Box 591 
ONeill, Nebraska 68763 

NRCS 

Ms. Janet Oertly State Conservationist 

Natural Resource Conservation Service 


South Dakota State Office 

Federal Building 
200 4th Street SW 
Huron, South Dakota 57350 

Mr. Steve Chick, State Conservationist 

Natural Resource Conservation Service 

Nebraska State Office 
 Federal Building Room 152 

100 Centennial Mall North 

Lincoln, Nebraska 68508 

Mr. Thomas E. Jewett 

State Conservationist 

Natural Resource Conservation Service ,1

220 East Rosser Avenue 
PO Box 1458 

Bismarck, North Dakota 58502-1458 

MRNRC 

Mr. Mike LeValley, Coordinator 

Missouri River Natural Resources 

_ Committee 
1434 316th Lane 
Missouri Valley, Iowa 51555 

SHPOS

Ms. Margie Nowick 
Advisory Council for Historic 

Preservation, Denver Office 

12136 West Bayaurd Avenue, Suite 330 

Lakewood, Colorado 80228 
,. 

Mr. Lawrence Sommer 
Nebraska State Historical Preservation 

Society 
PO Box 82554
Lincoln, Nebraska 68501 

Mr. Jay D. Vogt
South Dakota State Historical

Preservation Society 

Cultural Heritage Center
900 Governor's Drive
Pierre, South Dakota 57501-2217

• ·"i- 

Dr. Stan Wilmoth 

Montana Historical Society 


State Historic Preservation Office
··- 1410 gth Avenue

PO Box 201202
Helena, Montana 59620-1202

Ms. Fem Swenson 

State Historical Society ofNorth Dakota 

North Dakota Heritage Center

612 East Boulevard Avenue 

Bismarck North Dakota 58505-0830 

.~

Ms. Barbara Pahl 


National Trust for Historic Preservation 

535 16th Street, Suite 750

Denver, Colorado 80202 

Mr. William F. Benjamin 

Bureau of Indian Affairs, Great Plains 

, Regional Office 
/ ' 115 4th Avenue SE 

Aberdeen, South Dakota 57401 



- -

f'i fi),~ ' ~- {;j "' ,, [''0 ft,~ Ii \\jl (JJ; f_,, 1 "i 

District Engineer 

«PREFIX» <<M lNAME» <<M 2NAME» «TITLE» 

«ORGANIZATION» 

«ADDRESS» 

«CITYST ATEZIP» 


Dear «TITLE» «M 2NAME»: 

The U.S. Army Corps of Engineers, Omaha District (Corps) is preparing an 
Environmental Assessment (EA) under the requirements of the National Environmental Policy 
Act (NEPA) to evaluate the mechanical creation of emergent sandbar nesting habitat for the 
interior least tern (Sterna antillarum) and piping plover (Charadrius melodus) within the upper 
Missouri River mainstem. 

This action is driven by a defined regulatory process wherein the Corps has fonnally 
consulted with the U.S. Fish and Wildlife Service (FWS) under Section 7 of the Endangered 
Species Act. The FWS recommends the proposed actions as a reasonable and prudent alternative 
(RPA) in its December 2003 amended Biological Opinion (BiOp) (USFWS, 2003). These 
actions will ensure that operation of the Missouri River System, as described in the Corps' 
revised Master Manual, does not result in jeopardy to these listed species. Within this 
Environmental Assessment, the Corps will examine alternative methods of meeting the goals of 
RP A IVB.3 (Restoration of Emergent Sandbar Habitat/ Artificially or Mechanically Created 
Habitat) of the 2003 Bi Op through nesting habitat provisions for the interior least tern and piping 
plover (enclosure). 

The EA is being prepared in order to detennine whether any significant environmental 
impacts would occur as a result of the creation and maintenance of the emergent sandbar habitat. 
The EA will result in either a finding of no significant impact or a decision to prepare an 
environmental impact statement. Because specific information regarding project details are not 
yet available, the EA will evaluate alternative methods of creating sandbar habitat and the 
expected environmental effects on a broad basis. The EA will also develop steps and/or 
processes to be followed in the future when the Corps is ready to proceed with specific projects. 
These may include steps to achieve compliance with various environmental laws, including 
further NEPA requirements, or mitigation measures that would be employed, or agency 
coordination that would be accomplished. 

During the fall of 2003, Tribes received a notification and invitation to comment on the 
scope of environmental studies for the nesting habitat creation. The Corps is requesting 
additional input because the FWS issued the amended BiOp 2003 after connnents were received. 



Enclosed is a fact sheet reviewing the issues and providing more detail to facilitate 

clarification of the project. 

In addition to the opportunity to provide written comments, meetings are planned to 

invite oral comments on this project. You or a representative from your Tribe is invited to 

attend to provide comments in person. Times and locations are as follows: 

October 19, 2004 
Bismarck, North Dakota 
Kelly Inn (1800 North 12th Street) 
Agency Meeting: 1:00 p.m. - 3:00 p.m. 
Public Meeting: 6:30 p.m. - 8:00 p.m. 
(701) 223-8001 

October 21, 2004 

Yankton, South Dakota 

Kelly Inn (1607 East Highway 50) 

Agency Meeting: 1:00 p.m. - 3 :00 p.m. 

Public Meeting: 6:30 p.m. - 8:00 p.m. 

(605) 665-2906 

The Corps is soliciting your involvement and technical input early in the NEPA process. 

Your comments should be directed to the type of environmental study that might be needed, 

specific information on significant resources, and the potential effects on those resources. A 

copy of the EA will be provided when it is formally circulated for public and agency review. 

Please review the enclosure and provide any preliminary scoping comments within 30 days of 

the date of this letter. Comments received after the 30-day period will be considered to the 
extent practicable. All comments should be submitted to: 

U.S. Army Corps of Engineers, Omaha District 

Attn: CENWO-PM-AE (Fleeger) 

106 South 15th Street 

Omaha, Nebraska 68102-1618 


Fax: ( 402) 221-4886 

Ifyou have questions regarding this information, please contact me or Mr. John Remus, 

Project Manager, at ( 402) 221-7176. Your input on this project is important, and I look forward 

to hearing your questions and comments. 

Sincerely, 
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Fact Sheet 

Environmental Assessment 

For 


The Creation and Maintenance ofEmergent Sandbar Habitat 

On The Upper Missouri River 


Background 
The Missouri River basin extends over 530,000 square miles and covers approximately 
one sixth of the continental United States. Originating at Three Forks, Montana where 
the Gallatin, Jefferson, and Madison Rivers merge, the Missouri flows over 2400 river 
miles east and southeast to its confluence with the Mississippi River just above St. Louis, 
Missouri. 

The Missouri River Main Stem Reservoir System is comprised of six dam and reservoir 
projects operated by the U. S. Army Corps of Engineers (Corps) and authorized by the 
Rivers and Harbors A& of 1935 and the Flood Control Act of 1944. To formalize the 
management and operations of the system, nearly 40 years ago the Corps developed a 
detailed management plan, the Missouri River Main Stem Reservoir System Master Water 
Control Manual (Master Manual). Within the Master Manual, the Corps identifies the 
various competing interests and sets forth the management plan for the entire system. 
The Master Manual describes the water control plan and the objectives for the integrated 
regulation of the system by providing guidance for the regulation of Fort Peck, Garrison, 
Oahe, Big Bend, Fort Randall, and the Gavins Point projects. 

Intended to be a living document revised in response to the changing conditions of the 
Missouri River and those who use the resource, the Master Manual was revised in 1973, 
1975, and 1979. In the late 1980s, the Corps began to revise the Master Manual again in 
response to its first major drought since the system become operational. Revision of the 
Master Manual is an extensive and lengthy process that requires the Corps to consult with 
various agencies and comply with regulations and procedures. In accordance with the 
requirements of the National Environmental Policy Act (NEPA), the Corps began the 
administrative process (USACE, 1990) of evaluating the Master Manual's water 
management alternatives in an environmental impact statement (EIS). 

Within the context of the ongoing NEPA evaluation, the Corps initiated consultation in 
1989 with the U.S. Fish and Wildlife Service (FWS) regarding operation of the Missouri 
River Main Stem Reservoir System and the Master Manual revision. This consultation 
was conducted under the provisions of Section 7 of the Endangered Species Act, which 
requires Federal agencies to consult with the FWS when the agency's proposed actions 
may affect the status of species listed as endangered or threatened. For the Missouri 
River operations by the Corps, the species covered in the 1989 consultation were the 
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endangered interior least tern (Sterna antillarum), threatened Northern Great Plains 

population of the piping plover (Charadrius melodus) and the endangered bald eagle 

Haliaeetus leucocehpalus). Subsequently, the pallid sturgeon (Scaphirhynchus albus) 

was listed as endangered in 1990. 

Throughout the 1990s, the FWS and the Corps conducted informal and formal Section 7 

consultations, resulting in the issuance of a final Biological Opinion (BiOp) by the FWS 

in 2000; the 2000 BiOp found that the actions proposed by the Corps would result in 

jeopardy to the interior least tern, pallid sturgeon, and piping plover, but no jeopardy to 

the bald eagle. 

The FWS provided the Corps with a reasonable and prudent alternative (RPA)1 

1 The Service's regulations (50 CFR 402.02) define a reasonable and prudent alternative as "alternative 

actions identified during formal consultation that can be implemented in a manner consistent with the 

intended purpose of the action, that can be implemented consistent with the scope of the Federal agency's 

legal authority and jurisdiction, that is economically and technologically feasible, and the Director believes 
the would avoid the likelihood of jeopardizing the continued existence of listed species or resulting in 

destruction or adverse modification of critical habitat." 

to its 

action that, if implemented, would eliminate the jeopardy finding. In November 2003, 

the Corps reinitiated formal consultation under Section 7. In December 2003, the FWS 

issued an amended BiOp (USFWS, 2003) providing a RPA for the pallid sturgeon, 

interior least tern, and piping plover. 

The 2003 BiOp RPA identifies the maintenance of fledge ratios as the measurement used 

to assess the likelihood of jeopardy to interior least tern and piping plover and the 

mechanical creation and maintenance of nesting habitat as an acceptable action to avoid a 

finding of jeopardy.2 

2 2003 Biological Opinion, Section B.3 Artificially or Mechanically Created Habitat. p. 213. 

The proposed actions that are the focus of this environmental 

assessment are the actions identified in the RPA to avoid jeopardy for the interior least 

tern and piping plover. 

Purpose and Need for the Corps Action 
The purpose of and need for Corps action results from formal Section 7 consultation and 

by a defined regulatory process3 

3 The Endangered Species Act (ESA) directs the Service to assist_ other Federal agencies in ensuring that 

their actions will not jeopardize the continued existence of threatened or endangered species. Section 

7(a)(2) of the ESA states, "Each Federal agency shall, in consultation with and with the assistance of the 

Secretary, insure that any action authorized, funded, or carried out by such agency.. .is not likely to 

jeopardize the continued existence of any endangered species or threatened species or result in the 

destruction or adverse modification of habitat of such species which is determined by the Secretaty, after 

consultation as appropriate with affected States, to be critical...This process requires an analysis of the best 

available scientific information on species natural history, behavior, habitat requirements, and 

demographics. Service personnel responsible for implementing the ESA are required to consider scientific 

information available on the species addressed in a given consultation. The Service must overlay that 

information with the projected effects of the proposed Federal action." 
 This consultation process is

referred to as "Section 7 Consultation". 


wherein the Corps consulted with the FWS, who made 
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recommendations through the 2003 BiOp on actions to implement to avoid jeopardizing 
populations of the interior least tern and piping plover. Implementing these actions is 
presumed to ensure that operation of the Missouri River System, as described in the 
Corps' revised Master Manual and final EIS, will result in non-jeopardy to these listed 
species. This action will examine alternative methods of creating and maintaining 
emergent sandbar habitat for the interior least tern and piping plover populations as 
defined in the 2003 amended BiOp. 

Tiering in NEPA Compliance 
The Corps is implementing a method of NEPA compliance and environmental 
assessment referred to as "tiering." Defined by the Council on Environmental Quality 
NEPA-Implementing Regulations (40 CFR 1508.28), the term refers to the process of 
evaluating general matters in broader NEPA documents and addressing more detailed 
decision-making with narrower ones. The subsequent NEPA documents incorporate by 
reference the general discussions from the broader EIS and concentrate solely on the 
issues specific to the lower tiered EIS or environmental assessments. 

The Master Manual final EIS acknowledged the need to implement actions to ensure 
protection of interior least tern and piping plover, but detailed discussions of how these 
protective measures would be implemented were not ripe for discussion or analysis. This 
analysis will incorporate by reference the general discussions of the Missouri River 
system and the affected environment and will concentrate on the issue of the mechanical 
creation of nesting habitat for the piping plover and interior least tern. Separate analyses 
have been conducted and NEPA documents have been prepared by the Corps to address 
the aspects of the 2003 BiOp for pallid sturgeon; this assessment will focus exclusively 
on the piping plover and interior least tern. 

Proposed Action 
The Corps proposes to implement a program for the mechanical creation and 
maintenance of emergent sandbar habitat 

4 Mechanical creation of habitat is generally defined to include all actions necessary to create new or 

maintain and improve existing emergent sandbar habit. 

as recommended by the FWS in the 2003 
amended BiOp. 
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Alternatives Methods to be Considered 
The EA will evaluate the following methods of habitat creation. However, the scope of 

the project is not limited to only these methods. It is anticipated that during the course of 

scoping, additional alternatives will arise. 

• 	 Increasing the height of existing submerged sandbars utilizing dredges to pump and 

place material to create exposed sandbar conditions. 

• 	 Reconditioning of existing emergent sandbar habitat utilizing dredges to remove, 

amalgamate and replace sediments creating productive conditions. 

• 	 Mechanical manipulation of existing sandbars by pushing submerged sand to exposed 

elevations utilizing bulldozers, and/or excavators. 

• 	 Contouring existing sandbars to either minimize high dunes or to add minor 

topographical height variations utilizing bulldozers, front-end loaders, scrapers and/or 

excavators. 
• 	 Contouring existing sandbars to provide depositional areas for organic material, 

wetted areas, and/or shallow ephemeral pools to increase forage production and 

forage availability. 
• 	 Construction of isolated off-channel and/or connected off-channel sandbars adjacent 

to the river utilizing dredges and/or excavators, bulldozers etc. to pump and place 

material to create exposed sandbar conditions. 

• 	 Investigate supplemental nutrification of sites with poor or insufficient forage 
production. 

• 	 Set up and removal of sand fences on existing habitat areas to add important 

microhabitat features and/or create dunes to add topographical variations. 

• 	 Short term armoring of productive nesting areas with temporary materials such as 
logs or bales. 

• 	 Vegetation removal by aquatically approved pre-or post-emergent herbicide 

application (e.g. glyphosate or arsenal), or by utilizing scrapers, mowers, discs, 

chippers or similar type machines or by burning. 

• 	 Creating dynamic sandbar complexes by cutting shallow water chamwls through 

existing large sandbars. 
• 	 Reducing localized predator impacts by removal of land bridges and perches. 

• 	 Enhancing terrestrialized linear habitats with livestock exclosures and enclosures, 

peninsula cutoffs, and providing site security through slope reductions, and/or 

substrate modifications. 
• 	 Mechanical cutting of vegetation using loppers, saws, or sickles. 

Alternatives Methods that will not be Considered 
Methods of creating emergent sandbar habitat involving flow release alterations from the 

main stem dams are currently being evaluated under separate studies. Therefore, flow

related methods of habitat creation will not be considered within this Enviromnental 

Assessment. 
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United States Department of the Interior 

FISH AND WILDLIFE SERVICE 

Ecological Services 


3425 Miriam Avenue 

Bismarck, North Dakota 58501 


OCT - 7 2004 

Colonel Jeffrey A Bedey 
District Engineer, Omaha District 
(Attn: Ms. Candace M. Gorton - Chief, Environmental, 

Economics, and Cultural Resources Section) 
U.S. Army Corps of Engineers 
106 South 15'h Street 
Omaha, Nebraska 68102-1618 

Dear Colonel Bedey: 

Please refer to your September 27, 2004, letter to the U.S. Fish and Wildlife Service (Service) 

regarding the Corps of Engineers (Corps) Omaha District's proposed preparation of an 

Environmental Assessment (EA) under the requirements of the National Environmental Policy 

Act to evaluate the mechanical creation of emergent sandbar nesting habitat for the interior least 

tern (Stema antillarum) and piping plover (Charadrius melodus). The EA will address 

alternative methods ofmeeting the goals ofReasonable and Prudent Alternative element 

IV(B)(3) (Restoration of Emergent Sandbar Habitat/Artificially or Mechanically Created Habitat) 

of the Service's December 2003 Amended Biological Opinion on Missouri River Operations 

(2003 Amended BO). 

Yon requested preliminary scoping comments within 30 days ofyour letter. Due to previous 

commitments of Service staff associated with implementation of the 2003 Amended BO, 

including pruticipation with the Corps at a number of Missouri River meetings in October and 

November (e.g., November 3 meeting with the Corps, Service, ru1d US Geological Survey on 

emergent sandbar habitat monitoring), submittal ofcomments by your deadline is problematic. 

The Service wants to provide the Corps with the best available technical and scientific 

information and advice on your proposed action. The North Dakota Field Office will serve as the 

lead office for coordination ofcomments from the Service within the Missouri River Basin. ill 

order to have adequate time for coordination and inputs from appropriate Service offices in both 

Regions 6 and 3 for development ofa consolidated Service response to the Corps, we 

respectfully request a 30-day extension for submittal ofour agency comments. With that 

extension, the Service would provide scoping comments no later than November 26, 2004. 



the reply The Service would appreciate a prompt to this request for extension of comment period. 

Collins of my staff (701-355
Ifyou have any questions, please have your staffcontact Roger 

8502), or contact me directly (701-355-8508) or at the letterhead address. 

Sincerely, 

2 

Jeffrey K. Towner 
Field Supervisor 
North Dakota Field Office 

cc: Regional Director, FWS, Denver 


(Attn: M. Henry) 

Regional Director, FWS, Fort Snelling 


(Attn: W. Weber) 


Field Supervisor, Montana Field Office, Helena 


(Attn: L. Hanebury) 

Field Supervisor, South Dakota Field Office, Pierre 


(Attn: S. Larson, C. Aron) 

Island 
Field Supervisor, Nebraska Field Office, Grand 

(Attn: B. Harms) 

Field Supervisor, Kansas Field Office, Manhattan 


(Attn: D. Mulhern) 

Field Supervisor, Missouri Field Office, Columbia 


(Attn: J. Ledwin) 


Missouri River Coordinator, Bismarck 


MRNRC Coordinator, Missouri Valley, Iowa 


(Attn: Mike LeValley) 




DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, OMAHA DISTRICT 

106 SOUTH 15m STREET 
OMAHA NE 68102-1618 

REPLY TO 

ATTENTION OF 
 October 12, 2004 

Planning, Programs, and Project Management Division 

Mr. Ernest Quintana, Regional Director 
National Park Service 
Midwest Regional Service 
601 Riverfront Drive 
Omaha, Nebraska 68102 

Dear Mr. Quintana: 

This letter is a request for the National Park Service (NPS) to participate as a 
cooperating agency for the Upper Missouri Sandbar Nest Habitat Creation and Maintenance 
Programmatic Environmental Assessment (EA). As the NPS has jurisdiction over two 
recreational river reaches within the scope of this project, the U.S. Army Corps of Engineers, 
Omaha District (Corps) would like to establish the scope, schedule, and deliverables for the 
interactions expected to occur between the Corps and the NPS during the preparation of the 
Corps' Upper Missouri Sandbar Nest Habitat Creation and Maintenance Programmatic EA. 
The Corps anticipates the successful interactions between our agencies will enhance the analyses 
in the EA and ensure the scope and content of the EA will be sufficient to address NPS concerns 
about the proposed activities in the Missouri National Recreational River. 

As the lead agency, the Corps welcomes NPS involvement regarding the proposed EA. 

The Corps may assign tasks, request early review of documents, invite help in identifying and 

quantifying significant resources (including, but not limited to: aesthetics, cultural resources, and 

historic landscape), request assistance in identifying impacts to resources, and ask for your 
participation in other areas. 

The Corps requests you provide a point of contact to represent the NPS for related actions 

under this cooperating agency agreement. Mr. Timothy Fleeger will serve as Corps contact for 
all National Environmental Policy Act related items. He can be reached at ( 402) 221-3069. 

The Corps is planning to hold two meetings for all involved agencies and Tribes on 
October 19th and 21 5\ 2004 in Bismarck, North Dakota and Yankton, South Dakota respectively. 

The Corps plans an afternoon meeting and will develop and circulate an agenda describing the 
scope and content of the meeting. It is the Corps' intention to utilize the meetings to brief the 

involved agencies and Tribes on the progress being made on the EA, and focus discussions on 
critical issues to solicit agency input. As appropriate, the Corps may ask specific agencies to 

make a brief presentation describing its contribution to the EA as a cooperating agency. 

Printed on® Recycled Paper 
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It is understood that NPS's agreement to serve as a cooperating agency will not preclude 
or abridge the obligation ofNPS to independently comment on the adequacy of the EA or the 
effects upon the environment of the proposed action and its reasonable alternatives. 

For the administrative record, the Corps requests an official letter from your agency 
stating formally that you agree or disagree to be an official cooperating agency. 

The Corps looks forward to working with you and your agency in the generation of the 
Programmatic EA. 

Sincerely, 

~.~ 
Candace M. Gorton 
Chief, Environmental, Economic and 
Cultural Resources Section 
Planning Branch 



DEPARTMENT OF THE ARMY 

CORPS OF ENGINEERS,1 OMAHA DISTRICT 


106 SOUTH 15 H STREET 

OMAHA NE 68102-1618 

October 12, 2004

REPLY TO 

ATTENTION OF 


Planning, Programs, and Project Management Division 

Mr. Mike Olson, Missouri River Coordinator 
U.S. Fish and Wildlife Service 
3425 Miriam Avenue 
Bismarck, North Dakota 58501 

Dear Mr. Olson: 

This letter is a request for the U.S. Fish and Wildlife,Service (FWS) to participate as 
a cooperating agency for the Upper Missouri Sandbar Nest H~bitat Creation and Maintenance 
Programmatic Environmental Assessment (EA). Because the FWS was the author of the 
Biological Opinion on Operation of the Missouri River, the U.S. Army Corps ofEngineers, 
Omaha District (Corps) would like to establish the scope, schedule, and deliverables for the 
interactions expected to occur between the Corps and the FW$ during the preparation of the 
Corps' Upper Missouri Sandbar Nest Habitat Creation and Maintenance Programmatic 
Environmental Assessment. The Corps anticipates the succes~ful interactions between our 
agencies will enhance the analyses in the EA and ensure that tP.e scope and content of the EA 
will be sufficient to address FWS concerns about the proposed activities. 

As the lead agency, the Corps will welcome FWS invqlvement regarding the proposed 

project. The Corps may assign tasks, request early review of dlocuments, invite help in 

identifying and quantifying significant resources, request assi~tance in identifying impacts to 

resources, and ask for your participation in other areas. ' 

I 

The Corps requests you provide a point ofcontact to r~present the FWS for actions 

under the cooperating agency agreement. Mr. Timothy Fleeg¢r will serve as Corps contact 
I 

for all National Environmental Policy Act related items. He n[iay be reached at (402) 221
3069. . 

The Corps is planning to hold two meetings for all invplved agencies and Tribes on 

October 19th and 21 8\ 2004 in Bismarck, North Dakota and Y~nkton, South Dakota 

respectively. The Corps plans an afternoon meeting and will develop and circulate an agenda 

describing the scope and content of the meeting. It is the Co:rlPs' intention to utilize the 
meetings to briefthe involved agencies and Tribes on the progress being made on the EA, and 

focus discussions on critical issues to solicit agency input. A~ appropriate, the Corps may ask 

specific agencies to make a brief presentation describing its c4ntribution to the EA as a 
cooperating agency. · 

Printed on (i) Recycled Paper 
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It is understood that FWS's agreement to serve as a cooperating agency will not 
preclude or abridge the obligation ofFWS to independently comment on the adequacy of the 
EA or the effects upon the environment of the proposed action and its reasonable alternatives. 

For the administrative record, the Corps requests a letter from your agency stating 
formally that you agree or disagree to be an official cooperating agency. 

The Corps looks forward to working with you and your agency in the generation of the 
Programmatic EA. 

Sincerely, 

Ca~/~
Candace M. Gorton, Chief 
Environmental, Economic and 

Cultural Resources Section 
Planning Branch 
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United States Department of the Interior 
National.Park Service

Midwest Region
601 Riverfront Drive 

01nal~a, Nebraska 68102-4226 

i 

L6015 (MNRR) 

Colone! I effrey Bedey
U.S. Army Corps of Engineers, Omaha District

106 South 15th Street

Omaha, Nebraska 68102 


Dear Colonel Berley: 

This is in response to your letter, dated September 22 announcing the intention to prepar~·anenvironmental assessment (EA) evaluating the mechanical creation of emergent sandbar nestinghabitat for interior least terns and piping plovers within the upper Missouri River mainstern.According to the letter, this EA will explore alternative methods for meeting the goals ofrestoring emergent sandbar habitat (ESH) through mechanical means as prescribed in aDecember 2003 amended Biological Opinion (2003 BiOp) issued by the U.S. Fish and WildlifeService (FWS). 

While not mentioned in the letter, a portion of the actions associated with the creation ofESHwill occur entirely within the boundaries of the Missouri National Recreational River (MNRR), aunit of the National Park.system, and a congressionally designated Wild and Scenic River(WSR). Specifically, these actions are proposed for the 39-mile and 59-mile segment<; of theMissouri river that make up the "NIN"RR, identified in the 2003 BiOp as segments 8 and 10,respectively. As a WSR, the National Park Service (NPS) must evaluate the proposal inaccordance with the Wild and Scenic Rivers Act (16 U.S.C. 1271-1287; the Act). The NPS, asadministering agency, reviews all proposals for consistency with the Act. Tirrough this formalresponse, the NPS alerts the U.S. Army Corps of Engineers (Corps) of the requirement forsecuring a determination pursuant to the Act for all activities within the wild and scenic river. 

The NPS reminds the Corps of Congress's declaration of public policy, as stated in section l(b)of the Act: 

It is hereby declared to be the policy ofthe United States that certain selected rivers ofthe Nation, which. ivith their im1nediate environments, possess outstandingi_v remarkablescenic, recreational, geologic, fish and wildlife, historic, cultural, or other similar values,shall be preserved in free flowing condition. and that the_v and their immediareenvironmenrs shall be protecredfor the benefit and enjo_v1nent ofpresent andfururegenerarions 



Section 7(a) of the Act further declares: 

No department or agency ofthe United States shall recommend authorization ofany
water resources project that would have a direct and adverse effect on the values for
which such river was established, as determined by the Secretary charged with its
administration .... 

The Act establishes protections for all designated-rivers such as the :MNRR, including
preservation of free-flowing conditions, protection of outstandingly remarkable values (fish and
wildlife, recreational, cultural, and historical). 

The NPS has previously provided both general and specific comments_on the concept ofESH
creation, includip.g in a letter dated October 14, 2003, and in a section 7(a) preliminary
determination dated October 1, for construction of specific emergent sandbar habitat island
complexes in the :MNRR. As was stated in our October 14, 2003, letter, the NPS prefers a
natural approach to sandbar habitat creation and maintenance that can be achieved through.
restored or mimicked natural river flows. We note the 2003 BiOp-also indicated flow regulation
as an acceptable means to resolve the habitat issue and we emphasize this fact again. 

The scope envisioned for this programmatic document is too narrow. This programmatic EA is
focused solely on the mechanical creation and maintenance of emergent sandbar habitat for
interior least terns and piping plovers. The Corps has the responsibility to modify the flow
regime from Gaviiis Point Dam to benefit endangered pallid sturgeon. The biological opinion
issued by the FWS in 2000. declares that tern and plover habitat creation is a by-product of flows
for pallid sturgeon. At our meeting in Omaha on August 12, the Corps stated this programmatic
effort would be conceme~ with all methods of ESH creation and not just mechanical methods.As the 2000 BiOp determined, these restoration efforts for both birds and sturgeon are related
and could well be mutually beneficial to all species needing recovery as well as being beneficial
for the MNRR. Therefore, there are definite benefits to linking restoration work associated with
pallid sturgeon with restoration work for terns and plovers. 

Specifically, the NPS requests the Corps to directly link flow regulation used for restoration of
pallid snirgeon habitat with off-channel construction (which is largely outside the jurisdiction of
the NPS). Once flows and off-channel alternatives have been developed to obtain a maximum
benefit, the need for and magnitude ofproposed in-channel construction can be better
understood. A narrow focus on one aspect of implementation of the 2003 BiOp alone would
likely overlook the potential for greater benefits to be seen when all aspects of the 2003 BiOp are
studied together. In addition, this focus on one aspect, construction of habitat, has the potential
to create impacts to the river system that might be avoided altogether by frrst considering all
other aspects. · 

Given the acreage targets prescribed 'by the 2003 BiOp for the years 2005 and 2015, the rather
small amount of sandbar habitat created near Ponca State Park in March of 2004, and that to be
built at the two proposed locations this year, and the limited amount of acres ofhabitat that caribe created from existing sandbars by devegetation. the NPS is greatly concerned with the
apparent need to mechanically create as much as 3,500 acres of neW 11abitat just within one river 



segment alone. We are concerned that this level of construction activity, the construction maintenance andofislands with a rather short 3- to 5-year lifespan, will lead to to unacceptable the impactsvalues of the MNRR and to its designation as a wild and scenic river. Ofparticularconcern is the potential impact to recreationists who may not be able to avoid construction portion in anyof the river at any time of the year. 

In addition to the error in focus for this proposed study (mechanical creation and ESH maintenance only), ofthe NPS strongiy suggests the appropriate level of analysis is to evaluate this through projectan environmental impact statement (EIS), not an EA. The NPS suggests the scope and potentialscale of the proposal (40 acres/mile in 2005 and 80 acres/mile in 2015 for just river onesegment), the significance of the resources to be affected (a unit of the NPS and a scenic WSRriver), and the potential for significant impacts to those resources, requires the Corpsmove directly to _an EIS. 

In order to begin to collect the 
'

information that the NPS would eventually need for site analysis specificof affects on the significant values of the J\1NRR (a section 7(a) determination), requires the-NFSthe Corps to fully address the following issues specific to the MNRR. We note similar these areto and consistent with our requests for data and other information that we to have the Corps presentedover the last year on this issue. We also note these requests are very similar measures to thewe put in place for the two island complex construction project. Again, requires the NPSthis information so that we may prepare all future determinations pursuant 7(a) to of sectionthe Act. 

1. 	 Present the fact the MNRR, consisting of two districts, totaling ofl26 miles of river, be willdirectly impacted by this proposal. Include a discussion of the intent and of requirementsthe Act. 

2. 	 Identify and analyze the results of any plans or programs, draft or final, proposed or inplace, designed to make modifications to river flows for the purposes of ESH creation asstated by the Corps at the joint meeting between the Corps, FWS, and NPS, at theMidwest Regional Office on August 12. The Corps stated in that meeting that flowmodifications alone would not achieve the total targeted ESH acreage requirements, the butimplication of that statement was that some habitat creation would be achieved. 

3. 	 Identify and analyze the direct and indirect impacts associated with the natural ormimicked spring and summer flow modifications from Gavins Point Dam to beprescribed for pallid sturgeon, with an analysis of the potential for creation of ESH as aresult. Identify and analyze the potential for off-channel ESH acreage creation in bothMNRR river segments. Then identify and analyze the need for and the amount of inchannel construction within the MNRR in light of the potential results from flowmodification and off-channel efforts. Identify and analyze the cumulative impacts ofeach scenario in the context of total surface acreages in the respective river segments. 

3 



4. 	 Collect and present, in coordination with the NPS, site-specific baseline data for fish andwildlife species and their habitats; including aquatic invertebrates, fishes, birds,mammals, herpetofauna, and vegetation. Here, baseline data refers to the fundamental,basic inventory information crucial for planning and management, including presenceand/or abundance of species, and other dependent biotic data (such as plant cover). Theobjective is to develop baseline descriptions that will allow monitoring of expectedchanges in the river environment and predicted changes in populations of fish andwildlife species. This data should be collected to establish and understand the existingconditions before any kind of experimental manipulation begins under an adaptivemonitoring program. Attached, please find a listing of the minimal species needingbaseline information. Prepare and defend specific measures to avoid or offset adverseimpacts to fish and wildlife species identified in the various construction alternatives,from minimal (assuming substantial off-channel construction arid percentages o.fESHachieved.through flow modification) to maximal (assuming some or all of the tkgetedacreage is to be achieved through in-channel construction). Identify and analyze thepotential to,,spread non-native aquatic and terrestrial species, including zebra mussels purple andloosestrife, from each alternative, and prepare and analyze the likely success ofmeans to avoid the spread of these exotics. 

5. 	 Define and present the adaptive management approach proposed for the creation,maintenance, and modification ofhabitat, and prepare and defend monitoring plansneeded for pre- and post-construction for fish and wildlife species. 

6. 	 Identify and analyze spawning, foraging, and/or loafing habitats for pallid sturgeon in respective theMNRR segments, and identify and analyze the potential impacts of ESHconstruction on that species and its habitat. 

7. 	 Analyze and report the direct and indirect changes to riverine functions and processes channel andgeomorphology in the MNRR segments resulting from ESH construction.Include appropriate aerial photography, staff gauge, and bathymetric measurements support tothe analysis. 

8. 	 Analyze and report the direct and indirect changes to the riparian and floodplainconditions within the !v1NRR from ESH construction. 

9. 	 Identify and analyze in detail the proposed maintenance and replenishment protocols all alternatives forfor ESH to be implemented after construction. 

10. Identify and defend the rationale for armoring all or selected ESH complexes; present analyze andthe type and projected sources of armoring material. 

11. Identify and analyze impacts from in-channel island construction on adjacent riverbanksand analyze alternatives for mitigating any stressed banks that may result. Keep in the mindNPS does not wish to see any additional bank armoring within the 1vfNRR action. due to this

-I 



12. Identify and analyze the direct and indirect impacts, including cumulative impacts, fromESH construction to the recreational attributes of the MNRR; including fishing, hunting,sightseeing, motor boating, canoeing, and the quest for solitude. Identify and analyze thenoise levels from dredges and other construction machinery and-the length ofconstruction seasons, of such intrusions on recreationists and wildlife species. Presentand analyze the expeCted results from mitigation to mllllmize these impacts. 

13. Provide a viewshed analysis focusing on in-channel ESH construction locationalprobabilities and associated staging areas and the probable on-site, upstream, anddownstream impacts to river recreationists. · 

14. Identify :and analyze the impacts to submerged steamboats and.ferries, and to ~~cordedand unrecorded historic and archeological remains, in coordination with the NPS. Payparticular attention to the rural agricultural landscape of the park as a cultural resource,which would include the untrammeled natural river setting in the context ofLewi-s--andClark, the Yankton Sioux Tribe's embrace of the natural river, and the NlNRR as a WSR. 

15. Present the project-specific consultations with the State Historic Preservation Officers ofSouth Dakota and Nebraska, and with the Yankton Sioux Tribe, and report their findings.Include the NPS as a consulting party to the section 106 consultation process associatedwith your l'!ational Environmental Policy Act documentation as provided in 36 CFR 800and in accordance with the National Historic Preservation Act, as amended. 

16. Present information on how permitting for future construction activities will occur undersection 404 ofthe,Clean Water Act. 

17. Present the cost<; associated with the various alternatives of constructing ESH, includingthe costs envisioned for in-channel construction work alone; variations of in-channel, offchannel, and flow modifications that achieve the necessary targets; and flowmodifications alone. 

The NPS requires early notification and involvement in all planning and agency meetingsassociated with this project. 

Sincerely, 

5 

Alan M. Hutchings
. .\cting Regional Director 
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cc: 

Mr. Randy Jones, Deputy Director

National Park Service 
1849 C Street, NW
Washington, D.C. 20240 

Ms. Robin Thorson, Rc;;gional Director
U.S. Fish and Wildlife Service, Region III
BWH Federal Building
1 Federal Drive
Fort Snelling, Minnesota 55111 

Mr. Paul Hedren, Superintendent
Missouri National Recreational River
P.O. Box 591 
O'Neill, Nebraska 68763 

U.S. Army Corps ofEngineers, Omaha District
Attn: CENWO-PM-AE (Fleeger)
I 06 South 15th Street
Omaha, Nebraska 68102 



DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, OMAHA DISTRICT 


106 SOUTH 15TH STREET 

OMAHA NE 68102-1618 


REPLY TO 

ATTENTION OF 
 October 25, 2004 

Planning, Programs, and Project Management Division 

Mr. Jeffrey K. Towner, Field Supervisor 
U.S. Fish and Wildlife Service 
North Dakota Field Office 
3425 Miriam A venue 
Bismarck, North Dakota 58501 

Dear Mr. Towner: 

This letter is in response to your letter dated October 7, 2004 in which a thirty-day 
extension period to provide preliminary scoping comments on an Environmental 
Assessment for the Upper Missouri Sandbar Creation and Maintenance Program was 
requested. This letter serves to formally grant the requested thirty-day extension. The 
new deadline for your agency to submit preliminary scoping comments will be 
November 26, 2004. 

The U.S. Army Corps of Engineers looks forward to working with you and your 
agency on this project. 

Sincerely, 

~.~ 
Candace M. Gorton, Chief 
Environmental, Economic and 

Cultural Resources Section 
Planning Branch 

Printed one Recycled Paper 



United States Department of the Interior 

FISH AND WILDLIFE SERVICE 

Ecological Services 


3425 Miriam Avenue 

Bismarck, North Dakota 58501 


 

Ms. Candace M. Gorton, Chief 
Environmental, Economic and Cultural Resources Section 
Planning Branch 
U.S. Anny Corps ofEngineers 
Omaha District 
106 South 15th Street 
Omaha, Nebraska 68102-1618 

Dear Ms. Gorton:

This letter responds to your October 12, 2004, letter requesting the Fish and Wildlife Service 
(Service) participate as a cooperating agency for the development of the Upper Missouri Sandbar 
Nest Habitat Creation and Maintenance Programmatic Environmental Assessment (EA). 

Subsequent to your request, the Service attended an interagency meeting in Bismarck, North 
Dakota, on October 19, and participated in a conference call with you and your staffon October 
28 to gain a better understanding of the Corps ofEngineers' (Corps) expectations of the Service 
as a cooperating agency. Although the Corps has not been able to definitively identify the 
Service's role at this time, several of our offices have held discussions on this issue and agree 
that participation as a cooperating agency and interactions with the Corps will enhance our 
mutual goal to adequately address resource issues in the EA. Therefore, pursuant to Section 
1501.6 of the Council on Environmental Quality's regulations for implementing the procedural 
provisions of the National Environmental Policy Act (NEPA), the Service accepts your invitation 
to become a cooperating agency in your NEPA process. 

At this time, due to staff and time commitments to other projects, including our extensive 
involvement in coordination with the Corps on implementation of measures contained in the 
2003 Amended BO, we envision our level of involvement may be limited. We see our role as 
one of providing technical assistance to the Corps within our areas of special expertise and 
authority. We envision our cooperating agency activities to encompass provision of scoping 
comments, attendance at one or two meetings with the Corps and its contractor to offer ideas on 
impact analyses or alternatives for consideration, and review and comments on preliminary draft 
and draft copies of the EA and/or sections of that document. A significantly greater level of 
paiiicipation (e.g., w1iting sections of the draft EA) may require a level of technical assistance 
commensurate with a Planning Aid Letter and/or 2(b) Coordination Act Report under the Fish 
and Wildlife Coordination Act and appropriate transfer funds. 
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Thank you for the invitation to be a cooperating agency on this project. The Service looks 
fo1ward to working with the Corps in the development of the Programmatic EA. Per your 
request, the staffpoint ofcontact for future coordination with the Service as a cooperating agency 
on the EA is Roger Collins ofmy staff (701 -355-8502). Ifyou have any questions about this 
letter, please have your staff contact Mr. Collins, or contact me directly at (701) 355-8508 or at 
the letterhead address. 

Sincerely, 

~~.If~ 
Jeffrey K. Towner 
Field Supervisor 
No1ih Dakota Field Office 

cc: Regional Director, FWS, Denver 
(Attn: M. Hemy) 

Regional Director, FWS, Fort Snelling 
(Attn: W. Weber) 

Field Supervisor, Montana Field Office, Helena 
(Attn: L. Hanebury) 

Field Supervisor, South Dakota Field Office, Pierre 
(Attn: S. Larson, C. Aron) 

Field Supervisor, Nebraska Field Office, Grand Island 
(Attn: B. Harms) 

Field Supervisor, Kansas Field Office, Manhattan 
(Attn: D. Mulhern) 

Field Supervisor, Missouri Field Office, Columbia 
(Attn: J. Ledwin) 


Missouri River Coordinator, Bismarck 

MRNRC Coordinator, Missouri Valley, Iowa 


(Attn: Mike LeValley) 
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United States Department of the Interior

FISH AND WILDLIFE SERVICE 

Ecological Services 


3425 Miriam Avenue 


Bismarck, North Dakota 58501 


DEC - a2004 

Ms. Candace M. Gorton 

Chief, Environmental, Economics, and Cultural Resource Section 


(Attn: Mr. Timothy M. Fleeger, CENWO-PM-AE) 


U.S. Anny Corps ofEngineers, Omaha District 


106 South 15th Street 

Omaha, Nebraska 68104-1618 


Dear Ms. Gorton: 

and Please 2004, Fish refer to your September 27, Jetter to the Wildlife Service (Service) 


requesting scoping comments for the Corps ofEngineers' (Corps) preparation of the Upper 


Missouri Sandbar Nest Habitat Creation and Maintenance Progranunatic Environmental 

Policy Act (NEPA). 


Assessment (EA), under the requirements of the National Environmental 

October 12, 2004, request to participate as a cooperating 

The Service has also received your 

agency under Section 1501.6 ofthe Council on Environmental Quality's regulations for 

the 


implementing the procedural provisions of the NEPA. ln our November 9, 2004, letter, 

Service agreed to act as a cooperating agency in this NEPA process. The Service understands 


agency in the Department of the Interior, also 

that the National Park Service (NPS), our sister 

to participate as a cooperating agency with joint authority for managing the 39- and 

has agreed 
59-mile Districts of the Missouri National Recreational River (MNRR). The NPS submitted 


letter. 
scoping comments to the Corps separately in an October 29, 2004, 

following in a cooperating agency, the Service offers the comments to assist the Corps 
As 

to NEPA (42 U.S.C. 4321-4327); 
preparation of its EA These comments are submitted pursuant 

Act of1973 (ESA) (16 U.S.C. 1531-1543); the Fish and Wildlife 
the Endangered Species 
Coordination Act (FWCA) (16 U.S.C. 66l-667e); and the Migratory Bird Treaty Act (Jv!BTA) 

as a cooperating 
(16 U.S.C. 703-712, Chapter 128, as amended). The Service's participation 

agency and submittal of these scoping comments does not preclude or limit the nature of 


Service comments under any of the aforementioned or other relevant authorities. 

subsequent 
As previously noted, much of the project area, i.e., the reaches between Fort Randall Dam and 

Gavins Point Dam and Ponca State 
the upper reaches of Lewis and Clark Lake, and between 

Park, are components of the Wild and Scenic River system and managed for the conservation, 

protection, restoration, and enhancement of riverine biological diversity and hydrologic 

processes. The Service believes that through our cooperating agency status, as well as that of the 
the Corps has a 

NPS, and additional input from other interested Federal and State agencies, 

significant opportunity to prepare an EA that provides a solid framework to address the long

development ofemergent sandbar habitat (ESH) for the endangered Interior least 
term goals for 

such 
tern (Sterna antillarum) and threatened piping plover (Charadrius melodus). ln addition, 
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collaboration can help ensure that the EA addresses issues in these river reaches for consistency 
with, and ideally contributing to, the outstanding natural resource values for which the river was 

designated under the Wild and Scenic Rivers Act, including fish and wildlife. We believe a 
cooperative Federal effort is the most effective and efficient way for our agencies to achieve our 
collective resource goals and fulfill our resource responsibilities while complying with all 
applicable Federal and State statutes and regulations. We view our role as a cooperating agency 
as assisting the Corps in the development ofthe EA by providing resource technical assistance 
and, perhaps more importantly, working with the Corps and the NPS to develop a reasonable, 
responsive, flexible, comprehensive approach to creation, maintenance, monitoring, and 
evaluation of ESH in the Missouri River in accordance with the Service's 2003 Amended 
Biological Opinion (BO). 

A rigorous monitoring and adaptive management plan is key to the success ofan ESH program. 
The program goals are ambitious. Great uncertainty exists associated with mechanical ESH 
creation at this scale. In addition, multiple agency and governmental jurisdictions reside within 
the project area. The Missouri River is a highly dynamic resource with substantial geographic 
and temporal variability. The function ofESH is inextricably linked to the functions ofadjacent 
habitats and the river as a whole. Thus, the Service strongly recommends that an adaptive 
management program be implemented to best address and integrate those confounding factors. 
The EA should describe the approach the Corps, in conjunction with other agencies/stakeholders, 
will use to collaborate, monitor, analyze, recommend and implement measures to achieve our 
habitat goals, consistent with the riverine ecosystem. Such a program could integrate related 
conservation efforts in the study area. In addition, this would allow us to jointly identify and 
resolve resource concerns early in the process, or as soon as they are apparent. 

Developing a coordination framework to essentially front-load resource input and problem
solving will ensure we most efficiently direct limited staff and dollars to those measures with the 
greatest habitat value. Moreover, this approach would also allow us to incorporate the most 
recent information/monitoring results into ongoing project planning and review. We understand 
this NEPA effort is progranunatic in nature; thus a rigorous adaptive management program 
should include the necessary coordination to more finely evaluate specific issues or project 
proposals as needed, and as the necessary information becomes available. The Service looks 
forward to working with the Corps and the NPS to develop such a framework for the ESH 
program as part of this planning effort. 

Over the last year, the Service has met with the Corps and other resource agencies to address 
ESH goals and objectives of the 2003 Amended BO. As a result of that coordination, the 
Service offers the following scoping comments to highlight issues that we believe need to be 
thoroughly addressed within the framework of the EA. We envision additional inputs and more 
specific technical advice on these issues as we meet and work collaboratively with the Corps, the 
NPS, and others over the course of the NEPA process. 
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Purpose and Need 

A) The Corps indicates the proposed EA is driven by Reasonable and Prudent Alternative (RP

IVB.3 of the 2003 Amended BO (Restoration ofEmergent Sandbar Habitat/Artificially or 

Mechanically Created Habitat) and will assess alternative methods ofmeeting the habitat goals 

identified in that RP A. The Corps further indicates that flow release alterations from the main 

stem dams will not be considered in the EA, bnt are being evaluated under a separate process. 

Given the dynamic nature of the Missouri River, we believe the EA must address ESH 

abundance, distribution, sustainability in relation to river flows both over the years, and over the 

nesting season (i.e., May through Angnst). Jn addition, the EA should address the relationship of 

artificial creation of ESH to flow management, including changes to the flow regime to facilitate 

construction and/or maintenance ofESH, and related ecosystem benefits (e.g., forage fish 

production, invertebrate production, etc.) that greatly influence the value of adjacent ESH to 

nesting terns and plovers. For example, existing flow management such as power peaking at 

several dams (e.g., Garrison and Fort Randall) is known to affect ESH. We recommend that the 

Service, Corps and the NPS discuss this issue further and strive to jointly develop a purpose and 

need statement, as well as the sideboards for this EA. 

Project Description and Effects Analysis 

to The Corps' September 27, 2004, letter and Fact Sheet identifies nearly 15 general methods 

create ESH and expects additional alternative methods will be identified. The Service 

recommends the EA include a thorough description of each method including: 

1. 	Complete description of each method and anticipated habitat results (e.g., how large 

sandbars will be cut to create shallow water habitat). 

2. 	Acres affected by the proposed action and anticipated habitat to be created by each 

method in each reach of the river. 

3. Direct and indirect impacts of each method (e.g., dewatering; dredging and its effectto 

turbidity, sedimentation, erosion, and alteration of submerged habitat; etc.). 

4. Complete description of assumptions and uncertainties associated with both the actions 

and the anticipated outcomes. 

5. 	List ofherbicides and surfactants proposed to be used and their potential effects on small 

fish, invertebrates, reptiles, amphibians, and other Missouri River fauna. 

6. 	List ofall measures (e.g., best management practices, buffers, timing, etc.) to 
avoid/minimize potential adverse effects to fish and wildlife that will be included as part 

of the action. 

7. 	Timing, schedule, and frequency of actions. 
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8. Special considerations/planning objectives used in selecting creation methods and 

locations for proposed projects. 

9. Relative efficacy ofeach habitat creation method in meeting habitat goals identified in 

the 2003 Amended BO. This should include an evaluation oflongevity and cost to better 

understand the long-term effects and limitations ofeach method. 

During the week ofSeptember 22-25, 2003, the Missouri River Natural Resources Committee 

(MRNRC) met in Leavenworth, Kansas. The Corps' Endangered Species Office in Yankton, 

South Dakota, presented preliminary information on riverine habitat monitoring in 2003, 

including habitat available below Gavins Point Dam for least terns and piping plovers at various 

flows. This information reflects a trend ofhabitat degradation due to vegetative encroachment 

and erosion. The Service recommends that the Corps include this information in the EA to assist 

the Service, State game and fish agencies, and the public in evaluating various methods (i.e., 

mechanical, chemical, hydrologic) to create and maintain habitat. In addition, we understand the 

Corps has conducted a number ofhabitat creation projects with various methods over the past 15 

years. The EA should describe those efforts, the knowledge gained, and how that knowledge can 

be applied to future creation ofESH. 

Documentation of Resources (Species and Habitats) and Impacts 

The EA should identify fish and wildlife resources, their habitats, and potential impacts (both 

beneficial and negative) of the proposed construction on these resources. Both federally 

threatened and endangered species (i.e., least tern, piping plover, pallid sturgeon 

[Scaphirhynchus a/bus], bald eagle [Haliaeetus leucocephalus], and designated critical habitat, 

as well as non-listed species of importance to the States ofNorth Dakota, South Dakota, and 

Nebraska including, but not limited to freshwater mussels, soft-shell turtles, and paddlefish, 

should be addressed. As a cooperating agency with special expertise in this area, the Service 

looks forward to further discussions with the Corps and, ultimately, provision ofdetailed 

technical assistance (e.g. survey protocols on the above species). 

Monitoring 

Monitoring is one of the cornerstones ofsound adaptive management, and the only way to 

evaluate the effectiveness ofmanagement actions, the need for modifications, and potential for 

other appropriate measures to achieve resource goals. The need for a scientifically sound and 

statistically valid monitoring plan is particularly evident given the significant scientific 

uncertainty ofcreating/restoring biologically functional ESH on a large scale through non-flow 

methods. Additionally, monitoring is needed to assess impacts from ESH creation on federally 

listed and other riverine species and their habitats. 

As part of this effort, the Service recommends the Corps include a monitoring plan which 
outlines an appropriate level ofmonitoring for baseline and post-construction conditions, both 

physical condition of the created habitat and biological response. Onsite, baseline monitoring of 

habitat creation sites, including staging areas, access areas, dredge/disposal sites, etc. for species 
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of special concern including freshwater mussels, turtles, and paddlefish should be a priority. In 
addition, it would provide the opportunity for the Corps to identify potential pallid sturgeon 
spawning habitat required in the 2003 Amended BO (RP A V). The Corps should coordinate 
with the Service, NPS, U.S. Geological Survey (USGS), and MRNRC to develop a monitoring 
approach, specifically addressing monitoring for impacts on these and possibly other riverine 
species. A separate effort related to monitoring of ESH for the benefit ofleast terns and piping 
plovers is to be developed cooperatively by the Co1ps, Service, and USGS. A preliminary list of 
ESH monitoring needs for least terns and piping plovers is outlined iu Enclosure 1. Both 
monitoring efforts should include hydrologists from the Corps, Service, USGS, and NPS, 
because of the importance of hydraulics and hydrology in this system. Ideally these two efforts 
should be integrated into a comprehensive monitoring effort. Based on preliminary coordination 
with the Corps' Endangered Species Office in Yankton, the Service believes the draft plan for 
monitoring ofESH being developed by that office should be included as an appendix to the EA. 

Dynamics of Island Construction 

The Corps indicates that construction and maintenance ofESH will be dynamic and expects that 
sandbars will last only a short period of time (e.g., 3-4 years). The Service has become aware 
through discussions with Corps staffofproposals to stabilize the islands with rock, etc. While 
the Service understands the desire to prolong the created habitat, such stabilization can 
significantly reduce the habitat value and function ofthese areas for terns, plovers, and many 
other species. Material used to stabilize island banks can create predator habitat, reduce the 
ability ofpiping plover chicks to access foraging habitat, and create barriers for other species 
that use sandbars. While there may be some benefit to incorporate large woody debris in some 
areas, specific attempts at stabilization should be extremely limited and very carefully 
considered. 

On a related issue, observations and discussions with the Nebraska Game and Parks Commission 
indicate that ESH created at Ponca State Park appears to be causing a channel shift and rapid 
erosion of the Nebraska bank. While that can be considered restoration ofcut and fill alluvial 
processes, if a similar effect occurs on private or certain public lands, this could create additional 
problems. Therefore, the Service recommends that local hydraulics be carefully considered 
during project planning to avoid unacceptable erosion and requests for further bank stabilization 
in those areas. 

Land Ownership 

An important aspect of this habitat creation effort is the issue ofwho will own, and therefore 
manage, these areas. Riparian land law in the project area varies by state which could greatly 
affect the Corps' ability to create and maintain ESH to meet the resource objectives. In North 
and South Dakota, such created habitats within the river are considered sovereign lands 
administered by the state. In Nebraska, landowners adjacent to the river own to the center of the 
river. Not only could landownership affect management activities, but additional regulations for 
non-federal interests other than the Corps (which is covered under the 2003 Amended BO) might 
be applicable when conducting activities that could affect a federally listed species. While that 
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entail should not be viewed as a hurdle to habitat creation, it could extra coordination on specific 

sites, or throughout states. The EA should fully disclose the extent to which land regulations in 

the study area could affect the Corps' ability to manage those sites and the potential mechanisms 

to address this. 

Permits 

appropriate The Service looks forward to working with you to determine protective measures 

pursuant to Section 404 of the CWA and Section 10 of the Rivers .and Harbors Act of 1899. 

Hydrologic and Hydraulic Survey 

of An channel the analysis ofproject-caused change to morphology resulting from construction 

the ESH is material because changes in hydraulic and hydrologic variables have direct bearing 

on the creation, maintenance, rejuvenation, and destruction of habitats for fish and wildlife 
could species. Given the scale of the proposed ESH construction project, such habitat changes 

have a tremendous impact on species diversity and abundance of fish, freshwater mussels, 
River where ESH is amphibians, and reptiles on the four segments of the upper Missouri 

proposed to be constructed. The Corps should collect quantitative information about expected 

hydraulic variables in the footprint ofthe proposed project and in changes to hydrology and 
upstream and downstream locations. Information in that regard is especially important given 

be completed through that some ESH construction projects, especially those proposed to 

dredging and dredged material redeposition, presents an obstruction to flow, which would be 

reasonably expected to alter fluvial-geomorphological processes. Further, this information 

would be useful in the development ofmeasures to avoid, minimize, and, where appropriate, 

compensate for impacts resulting from these activities. 

Contaminants 

Several (e.g., equipment, of the proposed ESH creation methods mechanical work with heavy 

etc.) have potential to introduce or remobilize contaminants in the dredging, use ofpesticides, 
river that may affect riverine fish and wildlife species or their forage base. In addition to direct 

runoff effects, there may be offsite impacts from sediment-borne contaminants or pesticide laden 

that could extend into nesting, foraging, nursery, and refugia habitats. To avoid effects to fish 
project and wildlife resources, the Service will work with the Corps and the NPS to ensure 

design and implementation fully protects and supports our collective resource objectives. 

Conclusion 

comments The appreciates scoping Service the opportunity to provide you with these on the 

proposed Programmatic EA. As a cooperating agency, the Service looks forward to meeting 

soon to begin more detailed discussions on the EA and further our with the Corps and the NPS 
efforts regarding ESH. Ifyou have any questions regarding these comments and/or wish to 

ofmy arrange a follow-up meeting, please have your staffcontact Roger Collins (701-355-8502) 

staff, or contact me directly at (701) 355-8508 or at the letterhead address. 
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Sincerely, 

~z0-~ 
Jeffrey K. Towner 
Field Supervisor 
North Dakota Field Office 

Enclosure 

cc: 	 ARD-ES, R-6, Denver 
(Attn: M. Henry) 

ARD-ES, R-3, Fort Snelling 
(Attn: W. Weber) 

Field Supervisor, Montana Field Office, Helena 
(Attn: L. Hanebury) 

Field Supervisor, South Dakota Field Office, Pierre 
(Attn: S. Larson, C. Aron) 

Field Supervisor, Nebraska Field Office, Grand Island 
(Attn: B. Harms) 

Field Supervisor, Kansas Field Office, Manhattan 
(Attn: D. Mulhern) 

Field Supervisor, Missouri Field Office, Columbia 
(Attn: J. Ledwin) 

Missouri River Coordinator, Bismarck 
MRNRC Coordinator, Missouri Valley, Iowa 

(Attn: Mike Levalley) 



Enclosure 1 

Preliminary List of Emergent Sandbar Habitat (ESH) Monitoring Needs for the Least 
Tern and Piping Plover 

General Considerations for Monitoring Program 

• 	 Comprehensive, rigorous monitoring program needed to assess effectiveness of ESH creation 
and restoration and its ability to meet Reasonable and Prudent Alternative (RP A) B. l .a. and 
B.Lb for 2005 and 2015 as described in the 2003 Amended Biological Opinion (BO) 
including associated nesting, brood rearing, and foraging habitats. 

• 	 Develop in collaboration with Service, National Park Service, and affected State Game and 
Fish agencies. Missouri River Natural Resources Committee existing coordination 

mechanism. 


• 	 Document both physical and biological responses ofemergent sandbar habitat creation and 
restoration. 

• 	 Use lessons learned from shallow water habitat (SWH) monitoring in development of 
emergent sandbar habitat monitoring program: 

• 	 Pre- and post-monitoring is essential. Pre-monitoring establishes current conditions and 
post-monitoring establishes what has changed. 

• 	 Credit towards acreage targets identified per river mile in RPA B.l. a and B.1.b for 2005 and 
2015 as described in the 2003 Amended BO, and Reasonable and Prudent Measure 7, Terms 
and Conditions 3) in the 2003 Amended BO will be given based on a subject area's 
capability to meet desirable habitat conditions for nesting, brood rearing, and foraging 
habitats as described in the 2003 Amended BO and as quantified through monitoring by the 
Corps. 

• 	 Reference points are critical to ascertain ifhabitats were created through natural changes in 

river discharge or efforts made by the Corps. 


• 	 Assess whether the concept of SWH diversity index can be applied to ESH. 

• 	 Include detailed records ofhabitat modification/creation including type and area of creation, 
erosion rate, hydro logic conditions during monitoring (e.g., river discharge), treatment, 
vegetative response, longevity, and success based on previously defined criteria. 

• 	 Photographic documentation ofpre- and post-modification ofhabitat conditions and field 

monitoring of vegetative conditions. Use established monitoring stations throughout habitat 
to ascertain changes. 



Physical Response of ESH Creation/Restoration 

• 	 Annually monitor acres of sandbar habitat created/restored by river reach (RPAB. l, 

Restoration ofEmergent Sandbar Habitat), using aerial photographs and Geographic 

Information System analyses. 

(RP• 	 Annually monitor physical conditions for nesting, brood rearing and furaging habitat A 

B. l, Restoration ofEmergent Sandbar Habitat). Pre- and post-monitoring may be needed to 

assess if anticipated benefits occur from conditioning flows. 

less • 	 Index to assess the irregularity ofbars-irregular shape would have a higher index than 

irregular (rectangle) shape. 

Biological Responses of ESH Creation/Restoration 

of • 	 Compare effectiveness of created/restored habitat to natural habitat created as a result 

1997 flows based on monitoring over multiple years including the following parameters for 

which information is available: 

Pre- and post-treatment vegetation response 
Least tern and piping plover use ofpre- and post-treatment sandbars 


Predation rates 

Fledge ratios 

Abundance and diversity of invertebrate forage base 

Forage time budgets 
Area of gently sloping wet/mesic interphase habitat used by foraging adult piping plovers 

and their broods 
Weight ofbirds to fledging 
Day to fledging 
Nest fates 
Size ofeggs (compare initial versus renest) 
Distance to foraging habitat for least terns 



January 12, 2005 

Planning, Programs, and Project Management Division 

NAME 
ORGANIZATION 
ADDRESS 
CITYSTATEZIP 

Dear: 

The U.S. Army Corps of Engineers, Omaha District (Corps) is in the process ofpreparing 
a Programmatic Environmental Assessment (EA) for the implementation ofReasonable and 
Prudent Alternative Element IVB of the U.S. Fish and Wildlife Service's 2003 Amendment to 
the 2000 Biological Opinion for the Operation of the Missouri River Main Stem Reservoir 
System (BiOp). The purpose of this project is to create and maintain emergent sandbar habitat 
for Interior Least Terns and Piping Plovers along the Missouri River main stem, as 
recommended by the Bi Op (refer to the enclosed fact sheet for further information). This project 
was initiated in August 2003, and at that time, your organization may have received a scoping 
letter inviting your input. 

The Programmatic EA is being prepared in order to determine whether any significant 
environmental impacts would occur as a result of the mechanical creation and maintenance of 
emergent sandbar habitat. The Progranunatic EA will result in either a finding of no significant 
impact or a decision to prepare an environmental impact statement. Because specific 
information regarding project details are not yet available, the Progranunatic EA will evaluate 
several mechanical methods of creating sandbar habitat and its expected environmental effects 
on a broad basis. The Programmatic EA will also develop steps and/or processes to be followed 
in the future when the Corps is ready to proceed with specific projects. These may include steps 
to achieve compliance with various environmental laws, including further National 
Environmental Policy Act requirements, mitigation measures that would be employed, or agency 
coordination that would be accomplished. 

On October 19, 2004, a meeting was held in Bismarck, North Dakota in order to collect 
public input on this project. Due to low attendance and a number ofrequests, a second meeting 
has been planned to invite further input on the scope of the environmental study for this project. 
Representatives from your organization are invited to attend. Time and location is as follows: 

Thursday, January 20, 2005 
Bismarck Convention Center Exhibit Hall 
601 East Sweet Avenue, Room 105 
Bismarck, North Dakota 

Agency Meeting: 1 :00 p.m. to 3:00 p.m. 
Public Meeting: 6:30 p.m. to 8:30 p.m. 



If you or a representative from your organization are unable to attend one of these 
meetings, please submit input by mail to the following address. Questions regarding these 
meetings and/or input should be directed to Mr. Tim Fleeger at (402) 221-3069. Comments 
should be sent to: 

U.S. Anny Corps ofEngineers, Omaha District 
Attn: CENWO-PM-AE/Gorton 
106 South 15th Street 
Omaha, Nebraska 68102 
Facsimile: (402) 221-4886 

Your input on this project is important and the Corps looks forward to hearing your 
questions and comments. 

-2

Candace M. Gorton 
Chief, Environmental, Economic and 

Cultural Resources Section 
Planning Branch 

Enclosure 



US Army Corps or Engineers 
Omaha District 

Fact Sheet 
Environmental Assessment for the Creation and Maintenance 
ofErnergent Sandbar Habitat on the Upper Missouri River 

Proposed Action 
The U. S. Anny Corps ofEngineers (Corps) proposes to implement a program for the mechanical creation 
and maintenance of emergent sandbar habitat as recommended by the U. S. Fish and Wildlife Service 
(Service) in the 2003 Amended Biological Opinion. A Programmatic Environmental Assessment (PEA) 
will be prepared to analyze the effects ofthis project. 

Location 
The project area is the Missouri River from Fort Peck, Montana to Ponca, Nebraska. 

Background 
The Missouri River Main Stem Reservoir System is comprised of six dam and reservoir projects operated 
by the Corps and authorized by the Rivers and Harbors Act of 1935 and the Flood Control Act of 1944. To 
formalize the management and operations of the system, nearly 40 years ago the Corps developed a 
detailed management plan, the Missouri River Main Stem Reservoir System Master Water Control Manual 
(Master Manual). This plan has undergone many changes over time. 

In the late 1980s, the Corps began to revise the Master Manual in response its first major drought since the 
system become operational. Revision of the Master Manual is an extensive and lengthy process that 
requires the Corps to consult with various agencies and comply with regulations and procedures. In 
accordance with the requirements of the National Environmental Policy Act (NEPA), the Corps began the 
administrative process of evaluating the Master Manual's water management alternatives in an 
Environmental Impact Statement (EIS). 

Within the context of the ongoing NEPA evaluation, the Corps initiated consultation in 1989 (with the 
Service) regarding operation of the Missouri River Main Stem Reservoir System and the Master Manual 
revision. This consultation was conducted under the provisions of section 7 of the Endangered Species Act, 
which requires federal agencies to consult with the Service when the agency's proposed actions may affect 
the status of species listed as endangered or threatened. For the Missouri River operations by the Corps, 
the species covered in the 1989 consultation were the endangered interior least tern (Sterna antillarun1), 
threatened Northern Great Plains population of the piping plover (Charadrius melodus) and the endangered 
bald eagle Haliaeetus /eucocehpalus). Subsequently, the pallid sturgeon (Scaphirhynchus a/bus) was listed 
as endangered in 1990. 

Throughout the 1990s, the Service and the Corps conducted informal and formal Section 7 consultations, 
resulting in the issuance of a final BiOp by the Service in 2000; the 2000 BiOp found that the actions 
proposed by the Corps would result in jeopardy to the interior least tern, pallid sturgeon, and piping plover, 
but no jeopardy to the bald eagle. Based on new infonnation, the Corps reinitiated consultation and 
released a new Biological Assessment (BA) in 2003. In response, the Service released a 2003 Amendment 
to the 2000 Biological Opinion. 

This project follows the recommendations of the Service and seeks to implement section IV.B.3 of the 
Reasonable and Prudent Alternative: Mechanically Created Habitat for the Interior Least Tern and Piping 
Plover. 

There are no proposals, studies or plans to increase releases from Garrison Dam to scour existing sandbars 
or create new ones. There is no recommendation for using higher flows in the 2003 Amended Biological 
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Master Opinion issued by the Service last January and studies completed for the Manual have indicated that 

creating the recommended habitat through flow alterations is not a feasible or viable alternative. 

When the three big reservoirs recover from the current drought, the Missouri River Master Water Control 

"unbalancing" them on a three-year schedule to scour sandbars of vegetation Manual contains a plan for 
and benefit game fish reproduction in the reservoirs. This \\'ould not be done during times of drought or 

flood events. 

Methods to be Considered 
the The PEA \Vill evaluate the follo\ving methods of habitat creation. However, scope of the project is not 

additional alternatives limited to only these methods. It is anticipated that during the course of scoping, 

will arise. 

place material to • 	 Increasing the height of existing submerged sandbars utilizing dredges to pump and 

create exposed sandbar conditions. 
and • 	 Reconditioning of existing emergent sandbar habitat utilizing dredges to remove, amalgamate 

replace sediments creating productive conditions. 

• 	 Mechanical manipulation of existing sandbars by pushing submerged sand to exposed elevations 

utilizing bulldozers, and/or excavators. 

• 	 Contouring existing sandbars to either minimize high dunes or to add minor topographical height 

variations utilizing bulldozers, front-end loaders, scrapers and/or excavators. 
areas, and/or • 	 Contouring existing sandbars lo provide depositional areas for organic material, \\'etted 

shallow ephemeral pools to increase forage production and forage availability. 

• 	 Construction of isolaled off-channel and/or connected off-channel sandbars adjacent to the river 
create exposed utilizing dredges and/or excavators, bulldozers etc. to pump and place material to 

sandbar conditions. 
• 	 Investigate supplemental nutrification of sites v.·ith poor or insufficient forage production. 

removal of sand fences on existing habitat areas to add important microhabitat features • 	 Set up and 
and/or create dunes to add topographical variations. 

• 	 Short term armoring of productive nesting areas with temporary materials such as logs or bales. 

• 	 Vegetation removal by aquatically approved pre-or post-emergent herbicide application (e.g. 
type machines or by glyphosate or arsenal), or, by utilizing scrapers, mowers, discs, chippers or similar 

burning. 
• 	 Creating dynamic sandbar complexes by cutting shallow \Valer channels through existing large 

sandbars. 
• 	 Reducing localized predator impacts by removal of \and bridges and perches. 

• 	 Enhancing terrestrialized linear habitats with livestock exclosures and enclosures, peninsula cutoffs, 

and providing site security through slope reductions, and/or substrate modifications. 

• 	 Mechanical cutting of vegetation using loppers, saws, or sickles. 

Current Status 
the "scoping" phase of the NEPA process. In this phase, the scope of the project This project is currently in 

is determined and pertinent issues are established. 

Contact 
Questions andfor comments on this project may be directed to; 

Mr. Timothy Fleeger, Environmental Resources Specialist 

U.S. Army Corps of Engineers, Omaha District 

CENWO-PM·AE 

106 South 15"' Street

Omaha, Nebraska 68102 

Phone: (402) 221-3069 

Fax: (402)221-4886 
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Agencies: , 
Mr. Michael G. McKenna 
Chief, Conservation & Communications Division 

\,,/J{orth Dakota Game and Fish 
900 North Bismarck Expressway 
Bismarck, ND 58501-5095 
701-328-6300 

~.Dale Frink 

North Dakota State Engineer 

900 East Boulevard 

Bismarck, ND 58505 


/Mr. Todd Sando .
"

/ 	

North Dakota State Engmeer 
900 East Boulevard 
Bismarck, ND 58505 

\/

Mr. Jeff Towner, Field Supervisor 

North Dakota Field Office


yU. S. Fish and Wildlife Service 

3425 Miriam Avenue 

Bismarck, ND 58501 


Mr. John Paczkowski, Chief 
]'l.orth-Ditkota State Water Commission 

Regulatory Section 
900 East Boulevard 
Bismarck, ND 58505-0850 

~
· 

Mr. Dennis Fewless 
_North Dakota Department of Health 

Water Quality Division 
P. 0. Box 5520 

Bismarck, ND 58505 


'~

Mr. J.R. Flores , - · ·· · 

State Conservaff;nist


~-
N atural'Reso urce Conservation Service 

/p;Q, Box 1458 
Bismarck, ND 58502 / 

Ms. Fern Swenson 
State Historical Society ofNorth Dakota 

North Dakota Heritage Center 
612 East Boulevard Avenue 

/ 



Bismarck North Dakota 58505-0830 

Ms. Dana Allen 
Environmental Protection Agency Region 8 

999 18th Street, Suite 300 
Denver, Colorado 80202-2466 

Mr. William Benjamin 
Regional Director 
Bureau oflndian Affairs 
Great Plains Regional Office 
115 Fourth Avenue S.E. 
Aberdeen, South Dakota 57401 

Ms. Sandra Washington 
National Park Service 
60 I Riverfront Drive 
Omaha, Nebraska 68102 



January 12, 2005 

Planning, Programs, and Project Management Division 

Dear: 

The U.S. Army Corps of Engineers, Omaha District is in the process ofpreparing a 

Programmatic Environmental Assessment (EA) for the implementation of Reasonable and 

Prudent Alternative Element IVB of the U.S. Fish and Wildlife Service's 2003 Amendment to 

the 2000 Biological Opinion for the Operation of the Missouri River Main Stem Reservoir 

System (BiOp). The purpose of this project is to create and maintain emergent sandbar habitat 

for Interior Least Terns and Piping Plovers along the Missouri River main stem, as 

recommended by the Bi Op (refer to the enclosed fact sheet for further information). This project 

was initiated in August 2003, and, at that time, your organization may have received a scoping 

letter inviting your input. 

The Programmatic EA is being prepared in order to determine whether any significant 

environmental impacts would occur as a result of the mechanical creation and maintenance of 

emergent sandbar habitat. The Programmatic EA will result in either a finding ofno significant 

impact or a decision to prepare an environmental impact statement. Because specific 

information regarding project details are not yet available, the Programmatic EA will evaluate 

several mechanical methods of creating sandbar habitat and its expected environmental effects 

on a broad basis. The Programmatic EA will also develop steps and/or processes to be followed 

in the future when the Corps is ready to proceed with specific projects. These may include steps 

to achieve compliance with various environmental laws, including further National 

Environmental Policy Act requirements, mitigation measures that would be employed, or agency 

coordination that would be accomplished. 

On October 19, 2004 a meeting was held in Bismarck, North Dakota in order to collect 

public input on this project. Due to low attendance and a number ofrequests, a second meeting 
project. has been planned to invite further input on the scope of the environmental study for this 

Representatives from your organization are invited to attend. Time and location is as follows: 

Thursday, January 20, 2005 
Bismarck Convention Center Exhibit Hall 
601 East Sweet Avenue, Room 105 
Bismarck, North Dakota 

Meeting Time: 6:30 p.m. to 8:30 p.m. 



If you or a representative from your organization are unable to attend this meeting, please 
submit input by mail to the following address. Questions regarding this meeting and/or input 
should be directed to Mr. Tim Fleeger at (402) 221-3069. Comments should be sent to: 

U.S. Army Corps ofEngineers, Omaha District 
Attn: CENWO-PM-AE/Gorton 
106 South 15th Street 
Omaha, Nebraska 68102 
Facsimile: (402) 221-4886 

Your input on this project is important and the Corps looks forward to hearing your 
questions and comments. 

-2

Candace M. Gorton 
Chief, Environmental, Economic and 

Cultural Resources Section 
Planning Branch 

Enclosure 



US Army Corps or Engineers 
Omaha District 

Fact Sheet 

Environmental Assessment for the Creation and Maintenance 
ofE"1ergent Sandbar Habitat on the Upper Missouri River 

Proposed Action 
The U.S. Anny Corps of Engineers (Corps) proposes to implement a program for the mechanical creation 
and maintenance of emergent sandbar habitat as recommended by the U. S. Fish and Wildlife Service 
(Service) in the 2003 Amended Biological Opinion. A Programmatic Environmental Assessment (PEA) 
will be prepared to analyze the effects ofthis project. 

Location 
The project area is the Missouri River from Fort Peck, Montana to Ponca, Nebraska. 

Background 
The Missouri River Main Stem Reservoir System is comprised of six dam and reservoir projects operated 
by the Corps and authorized by the Rivers and Harbors Act of 1935 and the Flood Control Act of 1944. To 
formalize the management and operations of the system, nearly 40 years ago the Corps developed a 
detailed management plan, the Missouri River Main Stem Reservoir System Master Water Control Manual 
(Master Manual). This plan has undergone many changes over time. 

In the late 1980s, the Corps began to revise the Master Manual in response its first major drought since the 
system become operational. Revision of the Master Manual is an extensive and lengthy process that 
requires the Corps to consult with various agencies and comply with regulations and procedures. In 
accordance with the requirements of the National Environmental Policy Act (NEPA), the Corps began the 
administrative process of evaluating the Master Manual's water management alternatives in an 
Environmental Impact Statement (EIS). 

Within the context of the ongoing NEPA evaluation, the Corps initiated consultation in 1989 (with the 
Service) regarding operation of the Missouri River Main Stem Reservoir System and the Master Manual 
revision. This consultation was conducted under the provisions of section 7 of the Endangered Species Act, 
which requires federal agencies to consult with the Service when the agency's proposed actions may affect 
the status of species listed as endangered or threatened. For the Missouri River operations by the Corps, 
the species covered in the 1989 consultation were the endangered interior least tern (Sterna antillarun1), 
threatened Northern Great Plains population ofthe piping plover (Charadrius melodus) and the endangered 
bald eagle Haliaeetus leucocehpalus). Subsequently, the pallid sturgeon (Scaphirhynchus a/bus) was listed 
as endangered in 1990. 

Throughout the 1990s, the Service and the Corps conducted informal and formal Section 7 consultations, 
resulting in the issuance of a final BiOp by the Service in 2000; the 2000 BiOp found that the actions 
proposed by the Corps would result in jeopardy to the interior least tern, pallid sturgeon, and piping plover, 
but no jeopardy to the bald eagle. Based on new information, the Corps reinitiated consultation and 
released a new Biological Assessment (BA) in 2003. In response, the Service released a 2003 Amendment 
to the 2000 Biological Opinion. 

This project follows the recommendations of the Service and seeks to implement section IV.B.3 of the 
Reasonable and Prudent Alternative: Mechanically Created Habitat for the Interior Least Tern and Piping 
Plover. 

There are no proposals, studies or plans to increase releases from Garrison Dam to scour existing sandbars 
or create new ones. There is no recommendation for using higher flows in the 2003 Amended Biological 
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the Opinion by for issued the Service last January and studies completed Master Manual have indicated that 
viable alternative, creating the recommended habitat through flow alterations is not a feasible or 

drought, the Missouri River Master Water Control 
When the three big reservoirs recover from the current 

"unbalancing" them on a three-year schedule to scour sandbars of vegetation 
Manual contains a plan for 
and benefit game fish reproduction in the reservoirs. This \Vou\d not be done during times of drought or 

flood events. 

Methods to be Considered 
is 

The PEA \Viii evaluate the follo\ving of habitat creation. However, the scope of the project not methods 
the course of scoping, additional alternatives 

limited to only these methods. It is anticipated that during 

will arise. 

• 	 existing submerged sandbars utilizing dredges to pump and place material to 
Increasing the height of 
create exposed sandbar conditions. 

• 	 and 
Reconditioning of existing emergent sandbar habitat utilizing dredges to remove, amalgamate 

replace sediments creating productive conditions. 

• 	 to exposed elevations 
Mechanical manipulation of existing sandbars by pushing submerged sand 

utilizing bulldozers, and/or excavators. 


• sandbars to either minimize high dunes or to add minor topographical height

Contouring existing 
variations utilizing bulldozers, front-end loaders, scrapers and/or excavators. 

• 	 depositional areas for organic material, \Vetted areas, and/or 
Contouring existing sandbars to provide 
shallow ephemera\ pools to increase forage production and forage availability. 

• 	 sandbars adjacent to the river 
Construction of isolated off-channel and/or connected off-channel 

material to create exposed 
utilizing dredges and/or excavators, bulldozers etc. to pump and place 

sandbar conditions.

• 	 insufficient forage production. Investigate supplemental nutrification of sites with poor or 

• Set up and removal of sand fences on existing habitat areas to add important microhabitat features

and/or create dunes to add topographical variations. 

• 	 areas with temporary materials such as logs or bales. Short term annoring of productive nesting 

• 	 Vegetation removal by aquatically approved pre-or post-emergent herbicide application (e.g. 
or similar type machines or by 

glyphosate or arsenal), or, by utilizi_ng scrapers, mowers, discs, chippers 

burning.
• 	 Creating dynamic sandbar complexes by cutting shallow water channels through existing large 

sandbars.

• 	 predator impacts by removal of land bridges and perches. Reducing localized 

• 	 Enhancing terrestrialized linear habitats \Vith livestock exclosures and enclosures, peninsula cutoffs, 

and providing site security through slope reductions, and/or substrate modifications. 

• 	 Mechanical cutting of vegetation using loppers, saws, or sickles. 

Current Status 
This project is currently in the "scoping" phase of the NEPA process. In this phase, the scope of the project 

is determined and pertinent issues are established. 

Contact 

Questions and/or comments on this project may be directed to: 


Mr. Timothy Fleeger, Environmental Resources Specialist 

U.S. Army Corps of Engineers, Omaha District 

CENWO-PM·AE 

106 South 15th Street 

Omaha, Nebraska 68102 

Phone: (402)221-3069 

Fax: (402)221-4886 
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Jessica Delonlie 
Chapter Org/nizer .. 
Dacotah Ch~pter of the Si'irra Club 
311 E Thaf,.er. Ave # UJ 
Bismarck fD 58501/ 

I 
Jeb Williams j · 
Missouri River1Coordinator 

1Nortb Dakota Chapter of the Wildlife Society
I 

PO Box 1442 ... 
BismarckyND 5 so2 . 

Paul R. F ereisen 
Preside , Missouri River Adjacent Landowners Association 
2400 Jil owdown Lane 
Bisrrtwck, ND 58503-8363 

Chad Smith, Director 
Nebraska FieJlOffice -- American Rivers 
6512 Croo~d Creek Drive 
Lincoln, W'ebraska 68516 

Vern W. Davis, jlire;;;or . 
Morton Cougty"Parks 
210 2"d~venue l'jW 
Mandan, ND 58554 

Richard L. Ln, Board Chairman 
Morton Cefunty Parks 
210 2"~venue NW . 
Mandan, ND 58554 

Mr. Jay Skabo, Environmehtal Manager 

~~n~~~~;:~~~~~~~fs Co. 
/ 

Bismarck, NJ:)J-8501 
701-222-790tr 

George M. L~nz, Ph.D., Leader 
USDA/APHIS/WS National Wildlife Research Center Associate Editor, American 
Midland Natur~list 2110 Miriam Circle, Suite B. 
Bismarck, ND 5?501 
Telephone: 701-250-4469 Ext #3 
Fax: 701-250-4408 
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Mr. . Duaine Ash(,. Chairman
Fnends of J,,ake Sakakawea 
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Ash, President 

/ 

Mr. John Vallely, General Manager 

Vallely Sport and'Marine 
2800 East Bi;nharck Expressway 

P. 0. Box 898 
Bism7ND 58502 

Jr.; 

Mr. Ronald D. Sando, PE 
Water Resource Consultant 

BOMMMBoard 
200}efstar Drive . 

Lower Heart R.i'ver Water Resources District 
/ 

P. 0. Box }95 

Mandan,,ND 58554


( 
/

McKenzie Couµty Auditor 

P. 0. Box 543/ 

Watford City,'ND. 58854-0543 


North Dakota/Vlater Users Association 

P. 0. Box 2254
I

Bismarck/ND 58502 
l. 

Sierra Club / 
1
111 Eas~.Thayer Avenue 

Bismarck, ND 58501


/ / 

Duck; uny1{;;ted, Inc. 

2525 River Road 


Bismlc'k, ND 58503-9011 
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The Wildlife Society - North Dakota Chapter 

P. 0. Box 1442 
Bismarck, ND 58502 



United States Departinent of the Interior 

National Park Service 

Midwest Region 

601 Riverfront Drive 


Omaha, Nebraska 68 l 02-4226 


s 2005 
L6015 (MNRR) 

Colonel Jeffrey Bedey 
Commander and District Engineer 
U.S. Anny Corps of Engineers, Omaha District 
106 South 15th Street 
Omaha, Nebraska 68102 

Dear Colonel Bedey: 

conversationThis is in response to the letter, dated October 12, 2004, and our recent , requesting 

National Park Service (NPS) participation as a cooperating agency for the Upper Missouri 

Sandbar Nest Habitat Creation and Maintenance Programmatic Environmental Assessment. You 

have requested our participation based upon our jurisdiction over two river reaches within the 

project. We agree to be a cooperating agency for this effort. Your letter asks us to scope of your 
provide early reviews of documents, the identification and quantification of significant resources, 

and assistance in identifying impacts to resources. 

s We understand our participating as a cooperating agency in no way limit our responsibilities to 

comment on the adequacy of the environmental assessment or the effects on the environment of 

any of the alternatives. We agree to work towards a mutual agreement on critical resources and 

on the infonnation necessary to make scientifically valid assessments of impacts to those 

tion, we also understand our participation as a cooperating agency does not resources. In addi
from reaching and prompting a separate agency position as a result of the prohibit the NPS 

analysis of impacts in the programmatic environmental assessment. It is important to note there 

is no precedence for a programmatic approach to assessing impacts to the outstandingly 

remarkable values of the Missouri River, and we will still need to assess impacts under section 

7(a) of the Wild and Scenic Rivers Act on a project-by-project basis. 

effort. We appreciate the opportunity to work with you and your staff on this In order that we 
the details of may proceed, I will have Sue Jennings, from my staff, reach Becky Latka to discuss 

our cooperating agency status. 

Sincerely, 

Ernest Quintana 

Regional Director 
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cc: 
Mr. Hedren, Superintendent 
Missouri National Recreational River 

591 
O'Neill, Nebraska 68763 

Ms. Jennings 
Environmental Protection Specialist
National Park Service 
Midwest Regional Office 
601 Riverfront D1ive 

Nebraska 68102 



DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, OMAHA DISTRICT 

106 SOUTH 15™ STREET 
OMAHA NE 68102-1618 

May26,2005REPLY TO 
ATTENTION OF 

Planning, Programs, and Project Management Division 

Mr. Jeffery Towner 
U.S. Fish and Wildlife Service 
3425 Miriam Avenue 
Bismarck North Dakota 58501 

Dear Mr. Towner: 

From September 2004 to February 2005, the U.S. Anny Corps of Engineers, Omaha 
District (Corps) conducted scoping for a Programmatic Environmental Assessment (EA) for the 
mechanical maintenance and creation of emergent sandbar habitat on the upper Missouri River. 
This program seeks to implement element IVB.3 of the Reasonable and Prudent Alternatives 
issued to the Corps by the U.S. Fish and Wildlife Service (USFWS) in the 2003 amendment to 
the 2000 Biological Opinion on the operation of the Missouri River main stem reservoir system. 
Based on the results of this scoping effort, the Corps has decided to increase the level of analysis 
for this project to that of a Programmatic Environmental hnpact Statement (EIS). 

In a letter dated November 9, 2004, the USFWS had agreed to be a cooperating agency 
for the preparation of the EA, indicating Mr. Roger Collins would be the point of contact for this 
effort. The Corps assumes the USFWS will continue as a cooperating agency for the preparation 
of the EIS. Ifthe USFWS does not wish to continue as a cooperating agency, please notify the 
Corps in writing. The USFWS's input and involvement in the planning process will be necessary 
to meet the requirements of the Fish and Wildlife Coordination· Act. 

The Corps asks the USFWS to make resources available to complete tasks as requested. 
Ifthe USFWS is unable or does not wish to complete a specific task, please notify the Corps via 
email as soon as possible after the task is requested. If the USFWS accepts the task, the Corps 
requests responses be provided within the stated timeframes so our contractor is able to stay 
within its contracted schedule for the completion of the EIS. We recognize that the USFWS may 
have concerns about the timeframes related to these tasks, and we will try to accommodate your 
needs to the extent possible without impacting our EIS schedule. To facilitate communication 
and to expedite tasks, please correspond via email. Once available, we will provide the USFWS 
with a schedule of EIS milestones and anticipated review periods for planning purposes. 

Thank you for your attention to this matter and for your interest in assisting with this 
important program. Early participation provides opportunity for the USFWS to contribute its 
special expertise, ensures that issues are adequately addressed, and strengthens the analyses in 
the EIS. It is understood that the USFWS's contributions as a cooperating agency will not 
preclude or abridge its obligation to independently comment on the completed EIS or the effects 
of the proposed actions on the environment. 

Printed en@ Recycled Paper 
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The Corps point of contact for the EIS is Ms. Becky Lalka at (402) 221-4602; her email 

address is rebecca.j .latka@usace.army.mil. 

Sincerely, 

C(),nil!ft ~ 

Candace M. Gorton, Chief 
Environmental, Economics, and 

Cultural Resources Section 
Planning Brahch 

Copies Furnished: 

Ms. Karen Kreil 
U.S. Fish and Wildlife Service 
3425 Miriam Avenue 
Bismarck, North Dakota 58501 

Mr. Mike Olson 
U.S. Fish and Wildlife Service 
3425 Miriam Avenue 
Bismarck North Dakota 58501 

Mr. Steve Anschutz 
U.S. Fish and Wildlife Service 
203 West Second Street 
Grand Island, Nebraska 68801 

Mr. Roger Collins 
U.S. Fish and Wildlife Service 
3425 Miriam Avenue 
Bismarck, North Dakota 58501 

Mr. Robert Harms 
U.S. Fish and Wildlife Service 
203 West Second Street 
Grand Island, Nebraska 68801 



DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, OMAHA DISTRICT 


106 SOUTH 15TH STREET 

OMAHA NE 68102-1618 


May 26, 2005 REPLY TO 
ATTENTlON OF 

Planning, Programs, and Project Management Division 

Mr. Ernest Quintana 
National Park Service 
Midwest Regional Service 
601 Riverfront Drive 
Omaha, Nebraska 68102 

Dear Mr. Quintana: 

From September 2004 to February 2005, the U.S. Anny Corps of Engineers, Omaha 
District (Corps) conducted scoping for a Programmatic Environmental Assessment (EA) for the 
mechanical maintenance and creation of emergent sandbar habitat on the upper Missouri River. 
This program seeks to implement element IVB.3 of the Reasonable and Prudent Alternatives 
issued to the Corps by the U.S. Fish and Wildlife Service in its 2003 amendment to the 2000 
Biological Opinion on the Operation of the Missouri River Main Stem Reservoir System. Based 
on the results of this scoping effort, the Corps has decided to increase the level of analysis for 
this project to that of a Programmatic Environmental Impact Statement (EIS). 

The National Park Service (NPS) agreed to be a cooperating agency for this project in a 
letter dated February 8, 2005, designating Ms. Sue Jennings as its point of contact. The Corps 
assumes the NPS will continue as a cooperating agency for the preparation of the EIS. If the 
NPS does not wish to continue as a cooperating agency, please notify the Corps in writing. 

Specific tasks and responsibilities with regard to this project will be arranged through the 
agency points of contact. Generally, this would consist of fulfilling requests for existing 
data, providing reviews ofpreliminary draft material, and assisting in the development of 
mitigation strategies, if needed, for resources within the Missouri National Recreational River. 
We would also seek guidance and input in the development of monitoring plans for resources 
within your jurisdiction. The Corps would also request information specific to the Wild and 
Scenic Rivers Act and Missouri National Recreational River general management plan. 

The Corps asks the NPS to make resources available to complete tasks as requested. If 
the NPS is unable or does not wish to complete a specific task, please notify the Corps via email 
as soon as possible after the task is requested. If the NPS accepts the task, the Corps requests 
that responses be provided within the stated timeframes so our contractor is able to stay within its 
contracted schedule for the completion of the EIS. We recognize that the NPS may have 
concerns about the timeframes related to these tasks, and we will try to accommodate your needs 
to the extent possible without impacting our EIS schedule. To facilitate communication and to 
expedite tasks, please correspond via e-mail. Once available, we will provide the NPS with a 
schedule of EIS milestones and anticipated review periods for planning purposes. 

Printed ori @> R!>C)lded Pap..



Thank you for your interest in assisting with this important program. Early participation 
provides an opportunity for the NPS to contribute its special expertise, ensures that issues are 
adequately addressed, and strengthens the analysis in the EIS. It is understood that the NPS's 
contribution as a cooperating agency will not preclude or abridge its obligation to independently 
comment on the completed EIS or the effects of the proposed actions on the environment. 

The Corps' point of contact for the EIS is Ms. Becky Latka at ( 402) 221-4602; her email 
address is rebecca.j.latka@usace.anny.mil. 

Sincerely, 

Candace M. Gorton, Chief 
Environmental, Economic, and 

Cultural Resources Section 
Plaoning Braach 

Copies Furnished: 

Mr. Nick Chevance 
Regional Environmental Coordinator 
National Park Service 
601 Riverfront Drive 
Omaha, Nebraska 68102 

Mr. Paul Hedren, Superintendent 
Missouri National Recreational River 
National Park Service 
Box 591 
O'Neill, Nebraska 68763 

Ms. Sue Je1U1ings 
National Park Service 
601 Riverfront Drive 
Omaha, Nebraska 68102 

Ms. Sandra Washington 
National Park Service 
601 Riverfront Drive 
Omaha, Nebraska 68102 



July 28, 2005 

Planning, Programs, and Project Management Division 

NAME 
ORGANIZATION 
ADDRESS 
CITYSTATEZIP 

Dear NAME: 

The U.S. Army Corps ofEngineers, Omaha District (Corps) is in the process of 
preparing a programmatic environmental impact statement (EIS) for the implementation of 
Reasonable and Prudent Alternative Element NB ofthe U.S. Fish and Wildlife Service's 2003 
Amendment to the 2000 Biological Opinion for the Operation of the Missouri River Main Stern 

Reservoir System (BiOp). The purpose of this project is to create and maintain emergent 
sandbar habitat for interior least tern and piping plover along the Missouri River main stem as 
recommended by the BiOp. This project was initiated in August 2003. 

The EIS is being prepared to determine whether significant environmental impact would 
occur as a result ofmechanical creation and maintenance of emergent sandbar habitat. Because 
specific information regarding project details is not yet available, the EIS will evaluate several 
mechanical methods of creating sandbar habitat and expected environmental effects on a broad 
basis. The EIS will also develop steps and/or processes to be followed when the Corps is ready 
to proceed with specific projects. The steps and processes will include compliance with various 

environmental and cultural preservation laws including the National Environmental Policy Act 
and the National Historic Preservation Act. 

The elimination of sensitive areas containing cultural resources is necessary to establish 
the project area. (The project area is a subset of total riverine habitat and defines the area in 
which the Corps is proposing to conduct habitat manipulation activities.) Once the areas to be 
excluded from use in ESH activities are identified and buffer distances agreed upon, each feature 
will have a spatial dimension assigned and a feature-specific layer in GIS will be created 
identifying the feature and the area excluded. The Corps requests your cultural resources staff 
review the enclosed fact sheet and provide: 

1. 	 Any areas containing cultural resources you believe should be 

excluded from these activities, 


2. The minimum separation distance for the resources you identify, and, 

3. A contact person experienced in working with GIS. 
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Invitations to consult on specific proposed project areas will occur after the completion 
of the EIS. Please respond in writing no later than August 12, 2005. Please reference Emergent 
Sandbar Habitat EIS in your correspondence. 

Please contact staff members Mr. Tim Meade at (816) 983-3138, or Mr. Tim Fleeger at 
(402) 221-3069 ifyou hav"-!l!C~~tions. 

Your input on this project is important and the Corps looks forward to hearing your 
questions and comments. 

Sincerely, 

~~ 
Candace· M. Gorton, Chief 
Environmental, Economic, and 

Cultural Resources Section 
Planning Branch 

Enclosure 



US Army Corps ofEngineerslf.iiif.i1 
~ Omaha District

Fact Sheet 

Programmatic Environmental Impact Statement for the Creation and Maintenance 

ofEmergent Sandbar Habitat on the Upper Missouri River 

Proposed Action 
The U. S. Army Corps of Engineers (Corps) is proposing to implement a program for the mechanical 
maintenance and creation of emergent sandbar habitat as recommended by the U. S. Fish and Wildlife 
Service (Service) in the 2003 Amended Biological Opinion (BiOp). A programmatic environmental impact 
statement (EIS) is being prepared to analyze the effects of this project. 

Location 
The project area is the Missouri River from Fort Peck, Montana to Sioux City, Iowa. 

Background 
The Missouri River Main Stem Reservoir System is comprised of six dam and reservoir projects operated 
by the Corps and authorized by the Rivers and Harbors Act of 1935 and the Flood Control Act of 1944. 
Nearly 40 years ago the Corps developed a detailed management plan, the Missouri River Main Stem 
Reservoir System Master Water Control Manual (Master Manual) to fonnalize the management and 
operations of the system. This plan has undergone many changes over time. 

In the late 1980s, the Corps began to revise the Master Manual in response its first major drought since the 
system become operational. Revision of the Master Manual is an extensive and lengthy process that 
requires the Corps to consult with various agencies and comply with regulations and procedures. In 
accordance with the requirements of the National Environmental Policy Act (NEPA), the Corps began the 
administrative process of evaluating the Master Manual's water management alternatives in an 
environmental impact statement. 

Within the context of the ongoing NEPA evaluation, the Corps initiated consultation with the Service in 
1989 regarding operation of the Missouri River Main Stem Reservoir System and the Master Manual 
revision. This consultation was conducted under the provisions of Section 7 of the Endangered Species 
Act, which requires Federal agencies to consult with the Service when the agency's proposed actions may 
affect the status of species listed as endangered or threatened. For the Missomi River operations by the 
Corps, the species covered in the 1989 consultation were the endangered interior least tern (Sterna 
antillarum), threatened Northern Great Plains population of the piping plover (Charadriu.s melodus) and 
the endangered bald eagle Haliaeetus leucocehpalu.s). Subsequently, the pa11id sturgeon (Scaphirhynchus 
albu.s) was also listed as endangered in 1990. 

Titroughout the 1990s, the Seiv:ice and the Corps conducted informal and formal Section 7 consultations, 
resulting in the issuance of a fmal Bi Op by the Service in 2000; the 2000 BiOp found the actions proposed 
by the Corps would result mjeopardy to the interior least tern, pallid sturgeon., and piping plover, but no 
jeopardy to the bald eagle. Based on new infonnation., the Corps reinitiated consultation and released a 
new biological assessment in 2003. In response, the Service released a 2003 Amendment to the 2000 
BiOp. 

This project follows the recommendations of the Seiv:ice and seeks to implement section IV .B.3 of the 
Reasonable and Prudent Alternative: Mechanically Created Habitat for the Interior Least Tern and Piping 
Plover. 

There is no recommendation for using higher flows in the 2003 Amended BiOp issued by the Service and 
studies completed for the Master Manual have indicated that creating the recommended habitat through 
flow alterations is not a feasible or viable alternative. When the three big reservoirs recover from the 
current drought, the Missouri River Master Water Control Manual contains a plan for unbalancing them on 
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a three-year schedule to scour sandbars of vegetation and benefit game fish reproduction in the reservoirs. 
This would not be done during times of drought or flood events. It is anticipated that some ESH may be 
created by these and other flows. In addition to this and any other available habitat, this program seeks to 
mechanically maintain and create habitat which is necessary to aid species recovery. 

Methods to be Considered 
The EIS will evaluate the following methods ofhabitat creation. The scope of the project is not limited to 
only these methods. It is anticipated that during the course of scoping additional viable alternatives will 
arise. 

• 	 Increasing the height of existing submerged sandbars utilizing dredges to pump and place material to 
create exposed sandbar conditions. 

• 	 Reconditioning of existing emergent sandbar habitat utilizing dredges to remove, amalgamate, and 
replace sediments creating productive conditions. 

• 	 Mechanical manipulation of existing sandbars by pushing submerged sand to exposed elevations 
utilizing bulldozers, and/or excavators. 

• 	 Contouring existing sandbars to either minimize high dunes or to add minor topographical height 
variations utilizing bulldozers, front-end loaders, scrapers and/or excavators. 

• 	 Contouring existing sandbars to provide repository areas for organic material, wetted areas, and/or 
shallow ephemeral pools to increase forage production and forage availability. 

• 	 Construction of isolated off-channel and/or connected off-channel sandbars adjacent to the river 
utilizing dredges and/or excavators, bulldozers etc. to pump and place material to create exposed 
sandbar conditions. 

• 	 Investigate supplemental nutrification of sites with poor or insufficient forage production. 
• 	 Set up and remove sand fences on existing habitat areas to add important microhabitat features and/or 

create dunes to add topographical variations. 
• 	 Short term armoring ofproductive nesting areas with temporary materials such as logs or bales. 
• 	 Vegetation removal by aquatically approved pre-or post-emergent herbicide application (e.g. 

glyphosate or arsenal), or, by utilizing scrapers, mowers, discs, chippers or similar type machines or by 
burning. 

• 	 ,,.,dban;_ Creating dynamic sandbar complexes by cutting shallow water channels through existing large 

• 	 Creation ofoff-channel emergent sandbar habitat (outside ofthe Missouri River) 
• 	 Reducing localized predator impacts by removal of land bridges and perches. 
• 	 Enhancing terrestrialized linear habitats with livestock ex.closures and enclosures, peninsula cutoffs, 

and providing site security through slope reductions, and/or substrate modifications. 
• 	 Mechanical cutting of vegetation using loppers, saws, or sickles. 

Current Status 
This project is currently in the scoping phase ofthe NEPA process. In this phase, the scope of the project is 
determined and pertinent issues are established. 

Contact 
Questions and/or comments on this project may be directed to: 

Becky Latka., Environment.al Resources Specialist 
U.S. Army Corps ofEngineers, Omaha District 
CENWO-PM-AE 
106 South 15th Street 
Omaha, Nebraska 68102 
Phone: (402)221-4602 
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DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, OMAHA DISTRICT 

106 SOUTH 15rn STREET 
OMAHA NE 68102-1618 

August 11, 2005 REPLY TO 
ATTENTION OF 

Planning, Programs, and Project Management Division 

Dear Interested Party: 

This letter is in regard to the Emergent Sandbar Habitat Program that the U.S. Anny 
Corps of Engineers, Omaha District (Corps) is preparing to implement within the Missouri River 
basin. Based on the comments received during the scoping period for the original Programmatic 
Environmental Assessment, the Corps has decided to move to a Prograrmnatic Environmental 
Impact Statement (EIS). 

An updated fact sheet is enclosed for your information. Also, a copy of the Federal 
Register Notice of Intent (NOi) to prepare an EIS is enclosed. This text will be published in the 
Federal Register on August 12, 2005. 

Please note that with the publishing of a Federal Register NOi, we are again accepting 
comments on this project for a 30-day period (closing September 12, 2005). Comments can be 
sent to: 

U.S. Army Corps of Engineers 

Omaha District 

Attention: CENWO-PM-AE/Latka 

106 South 15ili St. 

Omaha, Nebraska 68102-1618 


Thank you for your interest in this project. If you have any questions, please contact 
Ms. Rebecca Lalka at (402) 221-4602. 

Sincerely, 

Printed on@ Recycled Paper 

Candace M. Gorton, Chief 
Environmental, Economics, and 

Cultural Resources Section 
Planning Brauch 

Enclosures 



US Army Corps of Engineers 
Omaha District 

Fact Sheet 

Programmatic Environmental Impact Statement for the Maintenance and Creation 

ofEmergent Sandbar Habitat on the Upper Missouri River 

.Proposed Action 
The U. S. Army Corps of Engineers (Corps) is proposing to implement a program for the mechanical 

maintenance and creation of emergent sandbar habitat as recommended by the U. S. Fish and Wildlife 

Service (Service) in the 2003 Amended Biological Opinion (BiOp). A Programmatic Environmental 

Impact Statement (PEIS) is being prepared to analyze the effects of this project. 

Location 

The project area is the Missouri River from Fort Peck, Montana to Sioux City, Iowa. 


Background 
The Missouri River Main Stem Reservoir System is comprised of six dam and reservoir projects operated 

by the Corps and authorized by the Rivers and Harbors Act of 1935 and the Flood Control Act of 1944. 

Nearly 40 years ago the Corps developed a detailed management plan, the Missouri River Main Stem 

Reservoir System Master Water Control Manual (Master Manual) to formalize the management and 

operations of the system. This plan has undergone many changes over time. 

In the late 1980s, the Corps began to revise the Master Manual in response its first major drought since the 

system become operational. Revision of the Master Manual is an extensive and lengthy process that 

requires the Corps to consult with various agencies and comply with regulations and procedures. In 

accordance with the requirements of the National Environmental Policy Act (NEPA), the Corps began the 

administrative prOcess of evaluating the Master Manual's water management alternatives in an 

Environmental Impact Statement (EIS). 

Within the context of the ongoing NEPA evaluation, the Corps initiated .consultation in 1989 (with the 

Service) regarding operation of the Missouri River Main Stem Reservoir System and the Master Manual 

revision. This consultation was conducted under the provisions of section 7 of the Endangered Species Act, 

which requires federal agencies to consult with the Service when the agency's proposed actions may affect 

the status of species listed as endangered or threatened. For the Missouri River operations by the Corps, 

the species covered in the 1989 consultation were the endangered interior least tern (Sterna antil/arum), 

threatened Northern Great Plains population of the piping plover (Charadrius melodus) and the endangered 

bald eagle Haliaeetus /eucocehpalus). Subsequently, the pallid sturgeon (Scaphirhynchus a/bus) was listed 

as endangered in 1990. 

Throughout the 1990s, the Service and the Corps conducted informal and formal Section 7 consultations, 

resulting in the issuance of a final BiOp by the Service in 2000; the 2000 BiOp found that the. actions 

proposed by the Corps would result in jeopardy to the interior least tern, pallid sturgeon, and piping plover, 

but no jeopardy to the bald eagle. Based on new information, the Corps reinitiated consultation and 

released a new Biological Assessment (BA) in 2003. In response, the Service released a 2003 Amendment 

to the 2000 Biological Opinion. 

This project follows the recommendations of the Service and seeks to implement section IV.B.3 of the 

Reasonable and Prudent Alternative: Mechanically Created Habitat for the Interior Least Tern and Piping 

Plover. 

There is no recommendation for using higher flows in the 2003 Amended Biological Opinion issued by the 

Service and studies completed for the Master Manual have indicated that creating the recommended habitat 
through flow alterations is not a feasible or viable alternative. When the three big reservoirs recover from 

the current drought, the Missouri River Master Water Control Manual contains a plan for "unbalancing" 
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them on a three-year schedule to scour sandbars of vegetation and benefit game fish reproduction in the 
reservoirs. This would not be done during times of drought or flood events. It is anticipated that some 
ESH may be created by these and other flows. In addition to this and any other available habitat, this 
program seeks to mechanically maintain and create habitat necessary, which is necessary to aid species 
recovery. 

Methods to be Considered 
The PEIS will evaluate the following methods of habitat creation. The scope of the project is not limited to 
only these methods.. It is anticipated that during the course of scoping, additional viable alternatives will 
arise. 

• 	 Increasing the height of existing ·submerged sandbars utilizing dredges to pump and place mat.edal to 
create exposed sandbar conditions. 

• 	 Reconditioning of existing emergent sandbar habitat utilizing dredges to remove, amalgamate and 
replace sediments creating productive conditions. 

• 	 Mechanical manipulation of existing sandbars by pushing submerged sand to exposed elevations 
utilizing bulldozers, and/or excavators. 

• 	 Contouring existing sandbars to either minimize high dunes or to add minor topographicaL height 
variations utilizing bulldozers, front-end loaders, scrapers and/or excavators. · 

• 	 Contouring existing sandbars to provide depositional areas for organic material, wetted areas,.:·and/or 
shallow ephemeral pools to increase forage production and forage availability. . . , 

• 	 Construction of isolated off-channel and/or connected off-channel sandbars adjacent to the river 
utilizing dredges and/or excavators, bulldozers etc. to pump and place material to create .exposed 
sandbar conditions. 

• 	 Investigate supplemental nutrification of sites with poor or insufficient forage production. 
• 	 Set up and removal of sand fences on existing habitat areas to add important microhabitat"features 

and/or create dunes to add topographical variations. 
• 	 Short term armoring of productive nesting areas with temporary materials such as logs or bales .. 

• 	 Vegetation removal by aquatically approved pre-or post-emergent herbicide application (e.g. 
glyphosate or arsenal), or, by utilizing scrapers, mowers, discs, chippers or similar type machines or by 
burning. 

• 	 Creating dynamic sandbar complexes by cutting shallow water channels through existing large 
sandbars. 

• 	 Creation ofoff-channel ESH (outside of the Missouri River) 
• 	 Reducing localized predator impacts by removal of land bridges and perches. 

• 	 Enhancing terrestrialized linear habitats with livestock exclosures and enclosures, peninsufa cutoffs, 
and providing site security through slope reductions, and/or substrate modifications. · 

• 	 Mechanical cutting of vegetation using loppers, saws, or sickles. 

Current Status 
This project is currently in the "scoping" phase of the NEPA process. In this phase, the scope of the project 
is determined and pertinent issues are established. 

Contact 
Questions and/or comments on this project may be directed to: 

Becky Lalka, Environmental Resources Specialist 
U.S. Army Corps of Engineers, Omaha District 

CENWO-PM-AE 

106 South 15"' Street 

Omaha, Nebraska 68102 

Phone: ( 402) 221-4602 
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DEPARTMENT OF DEFENSE 

Department of the Army; Corps of Engineers 

Notice of Intent to Prepare a Programmatic Environmental Impact Statementfor 

the Maintenance and Creation of Emergent Sandbar Habitat on the Upper Missouri 

River 

AGENCY: Department of the Army, U.S. Army Corps of Engineers, DOD. 

ACTION: Notice of intent. 

SUMMARY: Pursuant to the National Environmental Policy Act (NEPA), the U.S. 

Army Corps of Engineers (Corps), DoD, Omaha District will prepare a Programmatic 

Environmental Impact Statement (EIS). The EIS will evaluate potential effects to the 

natural, physical, and human environment that may result from implementation of a 

program for the mechanical maintenance and creation of emergent sandbar nesting 

habitat within the free-flowing reaches of the upper Missouri River from Fort Peck, MT 

downstream to near Sioux City, IA. The emergent sandbar habitat maintenance and 

creation program proceeds from a defined regulatory process wherein the Corps formally 

consulted with the U.S. Fish and Wildlife Service (Service), which provided a Biological 

Opinion (BiOp) on how the Corps may avoid placing populations of federally-listed 

shorebirds, the interior least tern (Sterna antillarum) and piping plover (Charadrius 

melodus), in jeopardy of extinction. Scientific opinion asserts that the areal extent of 

emergent sandbar habitat directly controls the nesting opportunities and thus the 

reproductive success for the Missouri River populations of these species. The 
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implementation of this programmatic habitat management action is the Corps' response 

to, and demonstration of, compliance with the findings of the Bi Op stemming from a 

formal Section 7 consultation with the Service under the Endangered Species Act. 

Through the findings and recommendations contained within the 2000 Bi Op as amended 

(2003), the Service identified mechanical habitat manipulation as part of a Reasonable 

and Prudent Alternative (RP A) that the Corps could implement to avoid jeopardy to these 

two listed species. This Programmatic EIS will tier from the Missouri River Mainstem 

Reservoir System Master Water Control Manual Final EIS (Master Manual, March 

2004), incorporating by reference the general discussions and the affected environment 

and will evaluate the mechanical maintenance and creation of nesting habitat for the 

piping plover and interior least tern. Within the Master Manual Final EIS, the Corps 

acknowledged the need to implement actions to ensure protection of interior leasttern 

and piping plover, but defe1Ted detailed discussions of how these protective measures 

would be implemented to a future NEPA document. This programmatic EIS is that lower 

tiered document. 

ADDRESSES: Send written comments and suggestions concerning this proposed project 

to Rebecca.!. Latka, CENWO-PM-AE, 106 South 15th Street Omaha, NE 68102, Phone: 

(402) 221-4602, Email: rebecca.j. latka@usace. army. mil. 

FOR FURTHER INFORMATION CONTACT: Questions about the overall emergent 

sandbar habitat program, should be directed to Ms. Kelly Crane, Operations Project 

Manager, Oahe Project Office, 28563 Powerhouse Road, Pierre, SD 57501 

(605) 224-5862 x3000; Email: kelly.a.crane@usace.army.mil. 

SUPPLEMENTARY INFORMATION: 
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1. Public Participation. 

a. In August 2003, the Corps issued a public notice initiating a programmatic 

Environmental Assessment (EA) for this project. At that time, the Corps formally

solicited comments from agencies and began to collect comments on what should be 

evaluated and considered in the EA. The Corps held formal scoping meetings in support 

of the EA in September 2004, conducting public meetings in Bismarck, ND and Yankton, 

SD. Based on the responses from agencies and the public, the Corps elevated the level 

of analysis and public review to a Programmatic EIS. The National Park Service and the 

U.S. Fish and Wildlife Service have agreed to participate as Cooperating Agencies for the 

Programmatic EIS. 

b. To ensure that all issues related to the proposed program are addressed, the 

Corps will open an additional comment period to receive recommendations from 

interested agencies, local and regional stakeholders, and the public. Those providing 

comments are encouraged to identify areas of concern, recommend issues and potential 

effects to be addressed in the EIS, and suggest alternatives that should be analyzed. The 

comment period will extend for 30 days from the date of this Notice's publication in the 

Federal Register. The Corps anticipates that a draft Programmatic EIS will be available 

for public and agency review in early 2006. When the Notice of Availability appears in 

the Federal Register, the Draft Programmatic EIS will be circulated for a 45-day 

comment period. 

c. The Corps invites full public participation to promote open communication and 

better decision-making. All persons and organizations that have an interest in the 

program are urged to participate in this NEPA process. Assistance will be provided upon 
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request to anyone having difficulty with understanding how to participate. Public 

comments are welcome anytime throughout the NEPA process. Formal opportunities for 

public participation include: (I) during the 30-day public scoping comment period via 

mail, telephone or e-mail; (2) during review and comment on the Draft Programmatic EIS 

(approximately early 2006); (3) at public meetings to be held after release of the Draft 

Programmatic EIS (anticipated early 2006); and (4) during review of the· Final 

Programmatic EIS (anticipated summer 2006). Schedules and locations will be 

announced in local news media. Interested parties may also request to be included on the 

mailing list for public distribution of meeting announcements and documents. (See . 

ADDRESSES). 

d. The Programmatic EIS will focus on, but is not limited to, the following 

environmental issues: effects on wetlands; water quality; fish and wildlife resources 

(including threatened and endangered species); air quality; hazardous, toxic, and 

radioactive waste; aesthetic resources; recreation; Recreational River segments of the 

National Wild and Scenic Rivers System; and cultural resources (including 

archaeological sites and tribal lands). The Corps will evaluate the environmental effects 

(both adverse and beneficial as well as acute and cumulative) of the proposed actions. 

2. Background. 

a. The Missouri River drainage basin is approximately 530,000 square miles in 

area, occupying approximately one sixth of the continental United States. Originating at 

Three Forks, Montana, where the Gallatin, Jefferson, and Madison rivers merge, the 

Missouri flows over 2,500 river miles east and southeast to its confluence with the 

Mississippi River just above St. Louis, Missouri. The Missouri River Mainstem 
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Reservoir System is comprised of six dam and reservoir projects operated by the Corps 

and authorized by the Rivers and Harbors Act of 1935 and the Flood Control Act of 

1944. To formalize the management and operations of the system, nearly 40 years ago 

the Corps developed a detailed management plan, the Missouri River Main Stem 

Reservoir System Master Water Control Manual ("Master Manual"). Within the Master 

Manual, the Corps identifies the Congressionally authorized interests and sets forth a 

management plan to best meet the needs for the system. The Master Manual describes 

the water control plan and the objectives for the integrated regulation of the System by 

providing guidance for the regulation of the Fort Peck, Garrison, Oahe, Big Bend, Fort 

Randall, and Gavins Point projects. The habitat manipulations evaluated in this 

Programmatic EIS are limited in geographic scope to actions within the four free-flowing 

reaches of the river between the Fort Peck Dam in eastern Montana at river mile 1,771 

and river mile 740, near Sioux City, Iowa. 

b. Intended to be a living document revised in response to the changing 

conditions of the Missouri River and those who use the resource, the Master Manual was 

revised in 1973, 1975, and 1979. In the late 1980s, the Corps began to revise the Master 

Manual again in response to the first major drought since the reservoir system become 

operational. The changes to the Master Manual describe physical and management 

changes of the river that begin saving water in the three biggest reservoirs (Fort Peck, 

Sakakawea, and Oahe) earlier in a drought than under the previous Water Control Plan 

and that halt navigation earlier during periods of extreme drought. The Corps believes 

these changes best meet the overall uses along the main stem and the needs of the people 

of the basin during periods of drought. Revision of the Master Manual is a process that 
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requires the Corps to consult with other agencies and comply with various other laws, 

regulations, and procedures. In accordance with the requirements of NEPA, the Corps 

began the administrative process of evaluating the effects to the human environment from 

the Master Manual's water management alternatives in an Environmental Impact 

Statement. 

c. Within the context of the ongoing NEPA evaluation for the Master Manual 

revision, the Corps initiated consultation in 1989 with the Service regarding operation of 

the Missouri River Main Stem Reservoir System and the Master Manual revision. This 

consultation was conducted under the provisions of Section 7 of the Endangered Species 

Act, which requires federal agencies to consult with the Service when the agency's 

proposed actions may affect the status of species listed as endangered or threatened. For 

the Missouri River operations by the Corps, the species being addressed in the 1989 

consultation were the endangered interior least tern (Sterna antillarum), the threatened 

northern Great Plains piping plover (Charadrius melodus), and the then-endangered bald 

eagle (Haliaeetus /eucocehpalus). Subsequently, the pallid sturgeon (Scaphirhynchus 

a/bus) was listed as endangered in 1990 and is addressed by the Corps and the Service. 

d. Throughout the 1990s, the Service and the Corps conducted informal and 

formal Section 7 consultations, resulting in the issuance of a final BiOp by the Service in 

2000. The 2000 BiOp found that the proposed drought management actions in the revised 

Master Manual would result in jeopardy to the interior least tern, pallid sturgeon, and 

piping plover, but no jeopardy to the bald eagle. 

e. The Service provided the Corps with a Reasonable and Prudent Alternative 


(RPA) to the current Water Control Plan at that time, which, if implemented, would 
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reverse the jeopardy finding. In November 2003, the Corps reinitiated formal 

consultation under Section 7. In December 2003, the Service issued an Amended BiOp 

(USFWS, 2003) that specified a single RPA for the pallid sturgeon, interior least tern, 

and piping plover. That single RPA allows for the mechanical maintenance and creation 

of emergent sandbar habitat to avoid jeopardy to the bird species. In March 2004, the 

Corps published a Final EIS and Record of Decision on the Missouri River Main Stem 

Reservoir System Master Water Control Manual, and completed the revision of the 

Master Manual. The Master Manual Final EIS, Record of Decision, and 2003 Amended 

BiOp can be obtained on line at: http://www.nwd-mr.usace.army.mil/mmanual/mast

man.htm 

3. Purpose and Need for Corps Action. 

a. The purpose of and need for Corps action results from formal Section 7 

consultation and by a defined regulatory process. The Endangered Species Act (ESA) 

directs the Service to assist other Federal agencies in ensuring that their actions will not 

jeopardize the continued existence of threatened or endangered species. Section 7(a)(2) of 

the ESA states, "Each Federal agency shall, in consultation with and with the assistance 

of the Secretary [ofinterior], insure that any action authorized, funded, or carried out by 

such agency...is not likely to jeopardize the continued existence of any endangered 

species or threatened species or result in the destruction or adverse modification of 

habitat of such species which is determined by the Secretary, after consultation as 

appropriate with affected States, to be criticaL" This consultation process is refetTed to as 

"Section 7 Consultation." 
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b. Throughout the formal process of revising the Master Manual (including the 

Master Manual Draft and Final EIS), the Corps has consulted with the Service, which has 

expressed its opinion through the 2000 BiOp as amended (2003), as to the actions the 

Corps might implement to avoid jeopardy to populations of the interior least tern and 

piping plover. The amended BiOp states that when habitat goals (as measured in the 

acres of available emergent sandbar for bird nesting) are not met through flow regulation 

and tern and/or plover fledge ratio goals have not been met for the 3-year running 

average, other means (e.g., mechanical creation of habitat) will be necessary to ensure the 

availability of habitat to meet fledge ratio goals. 

c. When conditions on the Missouri River do not result in sufficient emergent 

sandbar habitat, the Corps will mechanically maintain or create emergent sandbar habitat 

to meet the amended Bi Op habitat goals. The need for this action is to ensure that 

operation of the Missouri River System--as described in the Corps' revised Master 

Manual and FEIS--will not result in jeopardy to these listed species. 

4. Proposed Action and Alternatives. 

a. The Reasonable and Prudent Alternative included in the 2003 amended BiOp 

identifies maintenance of fledge ratios (i.e., the number of chicks fledged from each pair 

of nesting adults) as the key measure to ensure protection of the interior least tern and 

piping plover. When the running 3-year average fledge ratios fall below thresholds 

established in the amended BiOp and habitat goals are not met through sediment 

deposition resulting from natural and regulated flow, the Corps proposes to use 

mechanical methods to maintain and create emergent sandbar nesting habitat. 

b. Alternatives 
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(l) Maintain and create emergent sandbar habitat to meet the goals established 

for 2015 in the amended Bi Op (Largest Possible Habitat Manipulation). 

~1~~W~1fi(Y6?5)~~.:d~i1r· ~~ ~~. • · 
Fort Peck (203.5) TBD TBD 
Garrison (85.9) 50 4,295 

Fort Randall (35) 20 700 · 
Lewis & Clark Lake (34) 80 2,720 

Gavins Point (58.1) 80 4,648 

Total River Miles (416.5) Total Acres 12,363 

(2) Maintain and create emergent sandbar habitat to meet the goals established in 

the amended BiOp for 2005. 

-~gf

Fort Peck (203.5) None None 
Garrison (85.9) 25 2,147.5 
Fort Randall (35) 10 350 
Lewis & Clark Lake (34) 40 1,360 
Gavins Point (58. l ) 40 2,324 
Total River Miles (416.5) Total Acres 6,168.5 

(3) Maintain the acreage of emergent sandbar habitat as measured from actual 

photo interpretation of the 1998 and 1999 (Fort Peck Reach) aerial photographs. 

(Acreage determination in progress). 

(4) Maintain the acreage of emergent sandbar habitat as measured from actual 

photo interpretation ofthe 2005 aerial photos (Maintain Existing Conditions). (Acreage 

determination in progress). 
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(5) Implement the minimal number of habitat manipulation actions necessary to 

maintain fledge ratios above designated thresholds. 

(6) Take no action to implement the interior least tern and piping plover aspects 

of the RPA from the amended BiOp (No Action). 

c. The Corps anticipates comments recommending that flow management from 

the mainstem dams be manipulated to achieve the acreage goals identified in the amended 

BiOp. Operation of the mainstem dams and the consideration of flow options to 

manipulate habitat were addressed in the Master Manual EIS and Record-of-Decision 

published in 2004. This programmatic EIS will focus exclusively on the mechanical 

maintenance and creation of habitat. In any given year, flow conditions may provide 

sufficient emergent sandbar habitat to obviate the need for mechanical habitat 

manipulation assessed under this program. When those conditions occur, the Corps will 

not manipulate habitat. A number of flow-altering pilot projects are in various stages of 

planning and assessment under separate NEPA reviews (e.g., Fort Peck Mini-Test). To 

the extent that these flow manipulations provide additional emergent sandbar habitat, they 

will reduce the extent of the mechanical habitat manipulation required to meet the 

amended BiOp goals. Flow changes are also proposed for pallid sturgeon goals targeted 

for 2006 within the amended Bi Op, and are being evaluated through a separate process. 

Information on this project can be found at: http://www.nwd

mr. usace.army.mi J/mmanual/mast-man. htm 

d. Since this EIS is programmatic, specific sites for habitat maintenance or 

creation will not be selected in the EIS. Rather, the programmatic EIS will outline a 

framework of site-selection criteria, local coordination, permitting actions, surveys, and 
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additional steps that will be taken before site-specific work is accomplished. These steps 

will vary by method and by river reach, and the level.of site-specific eff01i will be 

proportional to the potential for disturbance anticipated. 

e. An engineering appendix describing intended construction, implementation, 

and maintenance procedures for each of the emergent sandbar habitat management 

methods and practices will be included as an appendix to the Programmatic EIS..The 

appendix will describe each habitat manipulation element, using diagrams, typical layout 

plans, pictures, tables, and cross-sections to describe what will be done and how it will be 

accomplished. Each description will specify process, expectations for outcome, expected 

productivity, materials, equipment, work force, supervision, inspection, ingress/egress 

considerations, timing, off-site disposal, fuel and hazardous chemic'!! 

handling/application, and best management practices to be employed to minimize 

environmental effects. The engineering appendix will specify additional field data to be 

collected, studies, and analyses that will be conducted to design the habitat maintenance 

and creation measures. 

Brenda S. Bowen 
Army Federal Register Liaison Officer 
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North Dakota 

Mr. Terry O'Clair, Director 
North Dakota Department of Health 
1200 Missouri Avenue 
Bismarck, North Dakota 58506 

Mr. Dennis Fewless 
North Dakota Department of Health 
Division of Water Quality 
1200 Missouri Avenue 
Bismarck, North Dakota 58506 

Mr. Dan Harman 
North Dakota Department of Health 
Air Quality Monitoring Air Quality 
Standards 
1200 Missouri Avenue 
Bismarck, North Dakota 58506 

Mr. Steve Dyke, Conservation 
Supervisor 
North Dakota Game and Fish 
Department 
100 North Bismarck Expressway 

Bismarck, North Dakota 58501 


Mr. Dale Frink, State Engineer 
North Dakota State Water Commission 
900 East Boulevard A venue 
Bismarck, North Dakota 58505 

Mr. John Vallely, Jr., General Manager 
Vallely Sport and Marine 
P.O. Box 898 

Bismarck, North Dakota 58502 


Mr. Duaine Ash, President 

North Dakota Sportfishing Congress 

P.O. Box 2472 

Bismarck, North Dakota 58502 


Mr. Duaine Ash, Chairman 

Friends of Lake Sakakawea 

P.O. Box 309 

Garrison, North Dakota 58540 


Mr. Andy Mork, Chairman 

Morton County Water Resource District 
P.O. Box 175 
Mandan, North Dakota 58554 

Mr. Kelly McPhillips, Environmental 
Specialist 
Bureau of Reclamation 
P.O. Box 1017 
Bismarck, North Dakota 58502 

South Dakota 

Mr. John Cooper, Secretary 
South Dakota Department of Game, Fish 
and Parks 
523 East Capitol Avenue 
Pierre, South Dakota 57501 

Mr. Doug Backlund 
South Dakota Department of Game, Fish 
and Parks 
South Dakota Wildlife Diversity 
Program and Natural Heritage 
523 East Capitol Avenue 
Pierre, South Dakota 57501 

Mr. Wayne Nelson-Stastny 
Missouri River Coordinator 
South Dakota Department of Game, Fish 
and Parks 
523 East Capitol 
Pierre, South Dakota 57501 

Mr. Kevin Fridley 
South Dakota Department of Agriculture 
523 East Capitol A venue 
Pierre, South Dakota 5 7 50 I 

Mr. Steven M. Pirner, Secretary 

South Dakota Department of 

Environment and Natural Resources 

Joe Foss Building 

523 East Capitol 

Pierre, South Dakota 57501 




Mr. Brad Schultz 
Air Quality Standards 
South Dakota Department of 
Environment and Natural Resources 
Joe Foss Building 
523 East Capitol 
Pierre, South Dakota 57501 

Mr. John Miller 
Water Quality Standards 
South Dakota Department of 
Environment and Natural Resources 
Joe Foss Building 
523 East Capitol 
Pierre, South Dakota 57501 

Nebraska 

Mr. Mark Brohman 
Nebraska Game and Parks Commission 
P.O. Box 30370 
Lincoln, Nebraska 68503 

Ms. Julie Godberson 
Nebraska Game and Parks Commission 
2200 North 33rd Street 
P:O. Box 30370 

Lincoln, Nebraska 68503 


Mr. Scott Wessel, District Wildlife 
Biologist 
Nebraska Game and Parks Commission 
2201North13th Street 
Norfolk, Nebraska 68701-2267 

Mr. John Dinan, Non-game Biologist 
Nebraska Game and Parks Commission 
P.O. Box 30370 

Lincoln, Nebraska 68503 


Northeast Field Office 
Nebraska DEQ 

Mr. Mike Linder, Director 
Nebraska Department of Environmental 
Quality 
1200 N Street, Suite 400 
Lincoln, Nebraska 68509 

EPA 

Ms. Dana Allen 
Enviromnental Protection Agency 
Region 8 
999 18th Street, Suite 300 
Denver, Colorado 80202-2466 

Mr. Joseph Cothern 
Environmental Protection Agency 
Region 7 
901 North 5th Street 
Kansas City, Kansas 66101 

FWS 

Mr. Mike Olson, Missouri River 

Coordinator 

U.S. Fish and Wildlife Service 

3425 Miriam Avenue 

Bismarck, North Dakota 58501 


Mr. Steve Anschutz, Field Supervisor 
Nebraska Field Office 
U.S. Fish and Wildlife Service 

203 West 2nd Street 

Grand Island, Nebraska 68801 


Mr. Pete Gober, Field Supervisor 

South Dakota Field Office 

U.S. Fish and Wildlife Service 

420 South Garfield Ave, Suite 400 

Pierre, South Dakota 57501 




Mr. Jeffrey Towner, Field Supervisor 
North Dakota Field Office 
U.S. Fish and Wildlife Service 
North Dakota Field Office 
3425 Miriam Avenue 
Bismarck, North Dakota 58501-7926 

Ms. Karen Kreil 
North Dakota Field Office 
U.S. Fish and Wildlife Service 
3425 Miriam Avenue 
Bismarck, North Dakota 58501 

Mr. Bill Bicknell 
U.S. Fish and Wildlife Service, 
Ecological Services 
3425 Miriam Avenue 
Bismarck, North Dakota 58501 

National Park Service 

Mr. Ernest Quintana 
National Park Service 
Midwest Regional Service 
601 Riverfront Drive 
Omaha, Nebraska 68102 

Ms. Sandra Washington 
National Park Service 
601 Riverfront Drive 
Omaha, Nebraska 68102 

Mr. Nick Chevance 
National Park Service 
601 Riverfront Drive 
Omaha, Nebraska 68102 

Mr. Paul Hedren, Superintendent 
Missouri National Recreational River 
National Park Service 
P.O. Box 591 
O'Neill, Nebraska 68763 

NRCS 

Ms. Janet Oertly, State Conservationist 
Natural Resource Conservation Service 
South Dakota State Office 
Federal Building 
200 4th Street SW 
Huron, South Dakota 57350 

Mr. Steve Chick, State Conservationist 
Natural Resource Conservation Service 
Nebraska State Office 
Federal Building Room 152 
100 Centennial Mall North 
Lincoln, Nebraska 68508 

Mr. Thomas E. Jewett 
State Conservationist 
Natural Resource Conservation Service 
P.O. Box 1458 
Bismarck, North Dakota 58502-1458 

MRNRC 

Mr. Brian Canaday, Chair 
Missouri River National Resources 
Committee 
Missouri Department of Conservation 
P.O. Box 180 
Jefferson City, Missouri 65102-0180 

SHPOS 

Ms. Margie Nowick 
Advisory Council for Historic 
Preservation, Denver Office 
12136 West Bayaurd Avenue, Suite 330 
Lakewood, Colorado 80228 

Mr. Lawrence Sommer 
Nebraska State Historical Preservation 
Society 
P.O. Box 82554 


. 
Lincoln Nebraska 68501 
' 



Mr. Jay D. Vogt 

South Dakota State Historical 


· Preservation Society 
Cultural Heritage Center 
900 Governor's Drive 
Pierre, South Dakota 57501-2217 

Dr. Stan Wilmoth 

Montana Historical Society 

State Historic Preservation Office 

P.O. Box 201202 

Helena, Montana 59620-1202 


Ms. Fern Swenson 
State Historical Society of North Dakota 
North Dakota Heritage Center 
612 East Boulevard A venue 
Bismarck, North Dakota 58505-0830 

Ms. Barbara Pahl 
National Trust for Historic Preservation 
535 16th Street, Suite 750 
Denver, Colorado 80202 

Mr. William F. Benjamin 
Bureau of Indian Affairs, Great Plains 
Regional Office 
115 4th Avenue SE 
Aberdeen, South Dakota 5 7 40 I 

OTHERS 

Mr. Steve Grube 
Missouri River Futures Coordinator 
Missouri National Recreational River 
Resources and Education Center 
88090 Spur 26-E 
Ponca, Nebraska 68770-7096 

Mr. Andy Mork, Chairman 

BOMM Board 

P.O. Box 176 

Mandan, North Dakota 58554 


Mr. Ronald Sando 
Water Resource Consultant 
200 Telstar Drive 
Bismarck, North Dakota 58503 

Bureau of Indian Affairs: 
Mr. William Benjamin 
Regional Director 
Great Plains Regional Office 
115 Fourth Avenue S.E. 
Aberdeen, South Dakota 57401 

Mr. Chadwin B. Smith, Director 
American Rivers 
Nebraska Field Office 
6512 Crooked Creek Drive 
Lincoln, Nebraska 68516 

Mr. Larry Hintgen 
506 Mulberry 
Yankton, South Dakota 57078 

Mr. James Holy 
2407 Timberland Drive 
Yankton, South Dakota 57078 

Mr. Lloyd Huber 
4695 39 Yz Street 
New Salem, North Dakota 58563 

Mr. John Clem 
608 Colonial Court 
Vermillion, South Dakota 57069 

Mr. John Imlay 
31147 445th Avenue 
Yankton, South Dakota 57078 

Mr. Paul R. Feyereisen 
President, Missouri River Adjacent 
Landowners Association 
2400 Showdown Lane 
Bismarck, North Dakota 58503 

Mr. Todd Doyle 

2211 East Austin 

Sioux Falls, South Dakota 57103 




United States Department of the Interior 

FISH AND WILDLIFE SERVICE 

Mountain-Prairie Region 


IN REPLY REFER TO: 

FWS/R6 
ES 

MAILING ADDRESS: 
Post Office Box 25486 
Denver Federal Center 
Denver, Colorado 80225-0486 

STREET LOCATION: 
134 Union Blvd. 
Lakewood, Colorado 80228-1807 

SEP l 6 2005 


Ms. Candace M. Gorton 

Planning Branch (Attn: CENWO-PM-AE/Latka) 

U.S. Army Corps of Engineers, Omaha District 
106 South 15'" Street 
Omaha, Nebraska 68102-1618 

Dear Ms. Gorton: 

The U.S. Fish and Wildlife Service (Service) has reviewed the August 12, 2005, Corps of 
Engineers (Corps) Notice of Intent (NOI) to prepare a Programmatic Environmental Impact 
Statement (PEIS) for the maintenance and creation of emergent sandbar habitat (ESH) on the 
Upper Missouri River. The PEIS will evaluate potential effects to the natural, physical, and 
human environment that may result from implementation of the project. As a cooperating 
agency, the Service offers the following comments to assist the Corps of Engineers in preparation 
of its PEIS. These comments are submitted pursuant to the National Environmental Policy Act 
(NEPA) (42 U.S.C. 4321-4327); the Endangered Species Act of 1973 (16 U.S.C. 1531-1543); 
and the Fish and Wildlife Coordination Act (16 U.S.C. 661-667e). The following comments 
supplement and incorporate by reference, more detailed comments submitted on 
December 7, 2004, and July 27, 2005. Comments were provided to the Corps on 
February II, 2005, June 16, 2005, and July 14, 2005, on the stand-alone Environmental 
Assessment for Intermediate Endangered Species Habitat Improvement by Vegetation Removal 
in North Dakota, South Dakota, and Nebraska Segments of the Missouri River. Because 
vegetation removal is one method being considered in the PEIS, those comments are also 
incorporated here by reference. 

The Service is pleased to see that the Corps' NOI discusses situations where certain flow 
conditions may provide sufficient sandbar habitat, thus reducing the need for mechanical habitat 
manipulation (page 47185 of the NOI). The NOI further mentions that "flow-altering pilot 
projects" being evaluated and planned by the Corps (e.g., Fort Peck Mini-Test) and flow changes 
proposed for the pallid sturgeon in concert with the 2003 Amended Biological Opinion (BO) may 
provide sandbar habitat and further reduce the need for mechanical measures. This approach fits 
well within the adaptive management framework identified in the BO and being implemented by 
the Corps. As a cooperating agency, the Service is interested in working with you on these pilot 
projects. 



2 Ms. Candace M. Gorton 

The NOI indicates that the purpose of and need_for the project is to comply with relevant 
provisions of the 2003 Amended Biological Opinion on the Operation of the Missouri River 
Main Stem Reservoir System, Operation and Maintenance of the Missouri River Bank 
Stabilization and Navigation Project, and Operation of the Kansas River Reservoir System 
(2003 BO). It appears that proposed Alternatives 2, 4, and 5 in the NOi do not meet the purpose 
of and need for the project. The draft PEIS should explain how Alternatives 2, 4, and 5 meet the 
purpose of and need for the project or, if they do not, why they are being carried forward. 

The NOI states on Page 47184, "The Service provided the Corps with a Reasonable and Prudent 
Alternative (RPA) to the current Water Control Plan at that time, which, if implemented, would 
reverse the jeopardy finding." As a point of clarification, RPA's, when implemented, avoid the 
likelihood of jeopardizing threatened and endangered species so that a project can move forward; 
they do not "reverse the jeopardy finding." Finally, the Service requests that the Corps provide 
the North Dakota Field Office with preliminary draft outlines and chapters of the PEIS for review 
including: Summary; Purpose of and Need for Action; Alternatives, including Proposed Action; 
Affected Environment; Environmental Consequences; and Appendices (if any). This would 
facilitate our role as a cooperating agency with the Corps by providing a means for timely review, 
consultation, and cooperation on the PEIS. 

Thank you for the opportunity to provide comments. Please have your staff contact Karen Kreil 
of our North Dakota Field Office (NDFO), or Jeffrey K. Towner, Field Supervisor, NDFO at 
(701) 250-4402, if you would like to discuss our comments in greater detail. 

Sincerely, 

Ai19!£7Rl:::Drr~tor 
Ecological Services 

References 

U.S. Fish and Wildlife Service. 2003. U.S. Fish And Wildlife Service Biological Opinion On 
The Operation Of The Missouri River Main Stem Reservoir System, Operation And 
Maintenance Of The Missouri River Bank Stabilization And Navigation Project, and 
Operation Of The Kansas River Reservoir System. December 16, 2003 

cc: Sue Jennings, NPS, Omaha 
:MRNRC Chair, Jefferson City, MO 
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United States Department of the Interior 
National Park Service 

Michvest Region 

601 Riverfront Drive 


01naha Nebraska 68102-4226 


SEP Z 6 2005 
L6015 (MNRR) 

Colonel Jeffrey Bedey 
U.S. Army Corps of Engineers, Omaha District 
I 06 South 15th Street 
Omaha, Nebraska 68102 

Dear Colonel Bedey: 

This is in response to the Federal Register (Vol. 70, No. 155; pps. 47183-47186) notice dated 
Friday, August 12, announcing your intention to prepare an envirorunental impact statement 
(EIS) evaluating the maintenance and creation of emergent sandbar habitat (ESH) for interior 
least terns and piping plovers within the upper Missouri River mainstem. According to the 
notice. the ElS is intended to evaluate the potential from implementation of a program for 
emergent sandbar habitat within the upper Missouri River from Fort Peck, Montana, downstream 
to near Sioux City, Iowa. This program is in response to the December 2003 amended 
Biological Opinion (2003 BiOp) issued by the U.S. Fish and Wildlife Service (FWS). 

As you are aware through our consultations and conversations over the past 2 years, the National 
Park Service (NPS), Midwest Regional Office had expressed concerns over the level of analysis 
proposed for this effort; the NPS felt the environmental assessment that had been planned would 
have been inadequate to cover the range of impacts likely to take place within the Missouri River 
system, especially given the scope of the program. We applaud the Corps ofEngineers (Corps) 
for taking this step to raise the level and depth of the analysis, and the level ofpublic input, that 
comes with an EIS. 

We note ti1e Federal Register notice indicates we are a cooperating agency, though \\1-e havt: yet 
to respond to your earlier request. With this letter, the NPS agrees to become a cooperating 
agency, in accordance with the provisions set out in 40 CFR 1501.6 of the Council on 
Environmental Quality regulations, to assist in the development of issues and analyses to be 
considered in this EIS. However, recent changes to the procedures of the Department of the 
Interior (516 Departmental Manual 2.5; see Federal Register Vol. 70, No. 107, Monday, June 6; 
pps. 32840-32844) require that we establish our roles, assignments, schedules, and staff 
commitments in a memorandum of understanding (MOU). Our Wild and Scenic Rivers 
Coordinator will work directly with your point-of-contact to work out details of the MOU and 
prepare a document for signature. 

TAKE PRIDE:'iJ::::i..! 
INAMERICA~ 



Concerning the ESH program, the NPS remains concerned that a portion of the actions 
associated with the creation of ESH will occur entirely within the boundaries of the Missouri 
National Recreational River (MNRR), a unit of the National Park system, and a congressionally 
designated Wild and Scenic River (WSR). Because of this, the NPS must evaluate the proposal 
in accordance with the Wild and Scenic Rivers Act (Act) (16 U.S.C. 1271-1287; the Act). 
Through this formal response, the NPS again alerts the Corps of the requirement for securing a 
determination pursuant to the Act for all activities within the WSR. We have stated our position 
in previous correspondence and have attached as our comments on the scope of the EIS the letter 
we sent to you in October of2004 on the scope of the previous envirorunental assessment. 

Given the acreage targets prescribed by the 2003 BiOp, the rather small amount of sandbar 
habitat created within the river during the spring and late fall of2004, and the limited amount of 
acres of habitat that can be created from existing sandbars by devegetation, the NPS remains 
greatly concerned with the process to mechanically create as much as 4,600 acres of new habitat 
just within one river segment alone. We remain concerned that this level of construction 
activity, the construction and maintenance of islands with a rather short 3- to 5-year lifespan, will 
lead to unacceptable impacts to the values of the MNRR and to its designation as a WSR. 

The NPS looks forward to working with the Corps on this important environmental process. We 
believe we have all taken great strides in the last year to improve cooperation and coordination in 
our management of this great resource, and this process will result in not only the protection of 
the endangered species, but maintain the viability of all fish and wildlife species, and the 
characteristics of the MNRR as a wild and scenic river. 

Sincerely, 

Ernest Quintana 
Regional Director 

Attachment 

cc: 
Mr. Steve Martin, Deputy Director 
National Park Service 
1849 C Street, NW 
Washington, D.C. 20240 

Ms. Robyn Thorson, Regional Director 
U.S. Fish and Wildlife Service, Region III 
BWH Federal Building 
l Federal Drive 
Fort Snelling, Minnesota 55111 

2 



Mr. Paul Hedren, Superintendent 
Missouri National Recreational River 
P.O. Box591 
O'Neill, Nebraska 68763 

U.S. Army Corps of Engineers, Omaha District 
Attn: CENWO-PM-AE (Latka) 
106 South 15th Street 
Omaha, Nebraska 68102 
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MEMORANDUM OF UNDERSTANDING 

BETWEEN 


THE U.S. ARMY CORPS OF ENGINEERS. OMAHA DISTRICT 

AND 

THE NATIONAL PARK SERVICE, MISSOURI NATIONAL RECREATIONAL RIVER 

SUBJECT: Cooperating Agency Roles and Responsibilities in the Development of a 
Programmatic Environmental Impact Statement for the Maintenance and Creation of 

Emergent Sandbar Habitat within the Upper Missouri River Main Stem 

I. BACKGROUND: 

On September 26, 2005 the National Park Service (NPS), Midwest Regional Office accepted an 

invitation to serve as a cooperating agency, in accordance with the provisions in 40 CFR 1501.6 
of the Council on Environmental Quality regulations. The NPS has agreed to assist the U.S. 
Army Corps of Engineers, Omaha District (Corps) in the development of a Programmatic 
Environmental hnpact Statement (PEIS) for the maintenance and creation of emergent sandbar 

habitat (ESH) within the Upper Missouri River from Fort Peck, Montana, downstream to near 

Sioux City, Iowa. Two of the reaches within the project area are designated as the Missouri 
National Recreational River (MNRR), a unit of the National Park System and a component of the 

Wild and Scenic Rivers System. These two reaches represent approximately 98 river miles of 

the approximately 415 total river miles within the Corps project area. 

The Corps is the lead agency in this project and the U.S. Fish and Wildlife Service (FWS) is also 

serving as a cooperating agency. The purpose and need for Corps action results from formal 

Section 7 (Endangered Species Act) consultation. Throughout the formal process ofrevising the 

Master Manual the Corps consulted with the FWS, which has expressed its opinion through the 
2000 Biological Opinion (BiOp) as amended in 2003, as to the actions the Corps might 
implement to avoid jeopardy to populations of the interior least tern and piping plover. The 
amended BiOp states that when habitat goals are not met through flow regulation and tern and/or 

plover fledge ratio goals have not been met for the 3-year running average, other means (e.g. 

mechanical creation ofhabitat) will be necessary to ensure the availability ofhabitat to meet 

fledge ratio goals. 

II. PURPOSE: 

The purpose of this Memorandum ofUnderstanding (MOU) is to establish a framework for 

cooperation between the Corps and the NPS for the development of the PEIS. The intent is tO 
clearly define roles and responsibilities and staff commitments related to aspects of the project 
that occur within the MNRR. This MOU does not preclude collaborative and consultative 

activities between the NPS and/or the FWS, a cooperating agency on the project, for efforts 

outside of the MNRR. The MOU will facilitate cooperative planning efforts between the Corps 
and the NPS, as well as improve the overall decision-making process. 



III. RESPONSIBILITIES: 

Generally, the Corps and the NPS will work together to identify measures to avoid and/or 
minimize impacts to the natural, cultural, and recreational resources within the designated 

reaches of the MNRR (39-mile and 59-mile reaches) as an objective of the PEIS and within the 

framework of the National Environmental Policy Act. The NPS and the Corps will work 
together to identify significant and/or sensitive resources within the designated reaches of the 

MNRR and to share existing data, reports, and findings, including new information as it becomes 
available, provided the respective data, reports, and/or findings have been published or otherwise 

internally reviewed/approved for distribution. This later provision is to ensure quality assurance 
and quality control. 

The NPS currently has no process for a programmatic approach to assess impacts to the MNRR 
that may result from creation ofESH, and therefore will not prepare a Section 7(a) detennination 

pursuant to the Wild and Scenic Rivers Act (WSRA) for action alternatives proposed in the PEIS 

and Record ofDecision, but will prepare Section 7(a) determinations for water resources projects 

tiering from it. 

Individual agency Roles and Responsibilities are outlined below: 

a. As the Lead Agency, the Corps will: 

(1) Collect appropriate baseline data or other appropriate surveys within the MNRR (for 
example, hydrologic, aquatic, cultural, and archeological resources data). 

(2) Develop internal draft docwnents and provide the NPS with opportunity for early 
input/comment. This includes an opportunity to comment on alternative development, impact 

analysis, avoidance and mitigation strategies, and other elements of the project that involve or 
affect the MNRR. 

(3) For issues involving the MNRR, consider NPS input; where disagreements exist, the 

Corps will consult with the NPS and attempt to resolve disagreements, particularly those related 
totheMNRR. 

(4) Provide the NPS with quarterly project updates as to project scope/status, data needs, 
and internal review opportunities, as well as arrange/coordinate meetings as appropriate between 

the respective parties of this MOU and other cooperating agencies. 

(5) Within MNRR reaches, develop an adaptive management framework with NPS input 
where appropriate (development ofmonitoring parameters within the MNRR reaches and 
evaluation ofmonitoring data collected). 

(6) Identify a project point of contact (POC) and notify the NPS should the POC change. 

(7) Establish a post-project meeting to review the PEIS process timely to signing the 
Record ofDecision, and provide on-site review of representative ESH projects during 
construction and timely to completion. 
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b. As a Cooperating Agency, the NPS will: 

(1) Identify and characterize the nature and extent of significant resources that are 
necessary to the preservation and protection of the MNRR, pursuant to the Organic Act of 1916, 
the WSRA of 1968, as amended, and appropriate general management plans for the MNRR. 

(2) Provide appropriate existing resources inventories in the MNRR resources, including 
natural, cultural, and historic landscape data. 

(3) Provide the Corps with timely internal review comments on draft docwnents, 
including internal agency review drafts and public review drafts. 

(4) Provide assistance in evaluating the effect to MNRR resources and in the 
development ofimpact threshold assessments, including quantifiable impact definitions (minor, 
moderate, major) to describe the intensity of impacts to the Outstandingly Remarkable Values of 
theMNRR. 

(5) Provide mitigation strategies for site specific projects, including identification of 
options that would avoid the need for Section 7(a) review or that would otherwise likely result in 
a positive Section 7(a) review. 

(6) Identify a project POC and notify the Corps should the POC change. The POC will 
track project status and information requests, attend meetings together with appropriate MNRR 
staff, ensure timely submission of review comments, and provide the Corps with a single NPS 
contact for activities under this MOU. 

IV. PERIOD AND TERMS OF AGREEMENT: 

This MOU becomes effective upon signature by all parties. The MOU will continue in effect for 
the duration of the PEIS, including the publication of the Record ofDecision. This MOU may 
be modified, amended, or tenninated by any party with written notice to the other party at least 
30 days in advance of the effective date of modification, amendment, or termination. 

V. PROVISIONS: 

a. This MOU is neither a fiscal nor a funds obligation document. Any endeavor involving 
reimbursement or contribution of funds between the parties of this MOU will be handled in 
accordance with applicable laws, regulations, and procedures, including those for Government 
procurement and printing. Such endeavors, ifnecessary, will be outlined in separate agreements 
that shall be made in writing by representatives of the parties and shall be independently 
authorized by appropriate statutory authority. This instrument does not provide such authority. 

b. All obligations of the Corps and the NPS under this agreement are subject to the 
availability of funds. 

c. This MOU does not delegate any authority or responsibility established by law. 
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d. The principle contacts for making changes to this MOU are the signatory agency 
officials. The POC for the elements identified in Section IV of this MOU are Ms. Becky Lalka, 
Corps, and Ms. Sue Jennings, NPS. 

VI. AUTHORITY: 

This MOU is entered into under the joint interdepartmental policies, as well as under the 
individual department authorities of the Department of Defense and the U.S. Department of the 
Interior. The Federal agencies have general authority to cooperate and reach interagency 
understanding on matters within the scope of this document. Nothing in this MOU alters the 
responsibilities or statutory authorities of the Department of Defense or the Department of 
Interior. This MOU does not supersede existing agreements among the signatories. 

In witness whereof, the parties below have caused this MOU to be executed as of the date of the 
last signature below: 

Erik T. Blechinger 
Deputy District En r 
U.S. Anny Corps ofEngineers 

(Date) 

Paul 
Superintendent 

L1hflQ,~
Missouri National Recreational River 

(Date) 
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DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, OMAHA DISTRICT 


106 SOUTH 15lt1 STREET 

OMAHA NE 68102-1618 


REPl..YTO 
ATTENTION OF March 10, 2006

Planning, Programs, and Project Management Division 

Mr. Ernest Quintana 
National Park Service 
Midwest Regional Service 
601 Riverfront Drive 
Omaha, Nebraska 68102 

Dear Mr. Quintana: 

The U.S. Army Corps ofEngineers (Corps) is implementing a program for the mechanical 
maintenance and creation of Emergent Sandbar Habitat (ESH) as required by the U.S. Fish and Wildlife 
Service (Service) in the 2003 Amended Biological Opinion (BiOp). A Programmatic Environmental 
Impact Statement (PEIS) is being prepared to analyze the effects of this project. The project area 
encompasses the free flowing reaches of the Missouri River from Fort Peck, Montana to Sioux City, Iowa 
as well as Lewis and Clark Lake. A fact sheet is enclosed providing additional information on this 
program. Last year, many agencies received letters requesting scoping comments on this project. At this 
time, we would like your further input on the specific issues ofsensitive resources and buffer distances. 

An important component of the Corps implementing strategy for the Emergent Sandbar Habitat 
program is the avoidance of sensitive resources and features, including known state-listed species 
locations or populations, special habitats, cultural resources, public and private water intakes and outfalls, 
and any other features of the natural and the human environment that the states may deem important or 
worthy ofavoidance. To accomplish this implementation strategy, we hope to obtain any site-specific 
location and geographic information from your agency. Any Geographic Infonnation System (GIS) data 
or coordinate data for sensitive resources would be the most valuable. Information on locations 
referenced by county, transect, range, and section would also be useful. Please include dates for the 
infonnation, if relevant. This information will be used to help develop our baseline conditions for the 
EIS, and added to our GIS database for this project. This database will be available to other agencies for 
their use once it is complete. Please provide the names and contact information for one or more ofyour 
appropriate spatial information specialists for follow up questions. 

You may already be aware that the Corps has sent letters seeking information on state-listed species 
and associated Natural Heritage Database information. These letters were sent out on November 4, 2005 
to each state's Narural Heritage database point ofcontact. Although we have received some data already 
from these requests, if your state has not yet sent this data to the Corps, please do so. 

The Corps is also establishing "buffer" distances which can be implemented during project planning 
to minimize impacts to important resources. As described under subsection B of the attached work plan, 
a process ofeliminating areas with sensitive resources from the total riverine habitat is necessary to 
establish the Project Area. The Project Area is a subset of the total riverine habitat and defines the area in 
which the Corps is proposing to conduct habitat manipulation activities. A preliminary list of sensitive 
resources that would be excluded from the Project Area is provided in Table 1 (attached). The list 
includes blank column space to insert minimum separation distances (buffer) that should be placed around 
these resources to insulate them from effects of program implementation. We request you review the 
contents of Table 1 and provide us with: 
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• 	 Any additional features or resources you believe should be included in Table 1. 

• 	 The minimum separation distance for the resources already listed in Table 1 as well as any 

additional resources you have added to the list. 

• 	 A reference or justification for each of the separation distances provided. Please indicate if 
the distance provided is a regulatory limit, published in the scientific literature, or is based on 

best professional judgment. 

Hard-copy infonnation, such as lists, maps, charts, compact discs, and informational text can be 

sent to the attention of: 

Ms. Becky Latka 
U.S. Anny Corps of Engineers, Omaha District 
CENWO-PM-AE 
106 S. 15th Street 
Omaha, Nebraska 68102 

Electronic information, such as GIS layers, electronic maps, and other information that would be 

transferred via FTP site or requires specialized software to access can be sent directly to our GIS 

contractor for this project: 

Mr. Robert Wiley 
David Mill~ and Associates, Inc. 
Ohio River Basin Regional Office 
3050 Glenn Finnan Drive 
Albany, Ohio 45710 
(740) 698-9100 (office) 
(740) 698-2700 (fax) 
(703) 314-1598 (cell) 

rwiley@frognet.net 

riwley@dma-us.com 


In order to maintain our project schedule, we ask that all information be submitted by 

May 15, 2006. If you have any questions, please call Ms. Becky Latka at (402) 221-4602. Thank you for 

your assistance with this project. 

Sincerely, . 

arry D. J s, 
Environmental, Economics, and 

Cultural Resources Section 
Planning Branch 
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US Army Corps of Engineers 
Omaha District 

Fact Sheet 

Programmatic Environmental Impact Statement for the Maintenance and Creation 

ofEmergent Sandbar Habitat on the Upper Missouri River 

Proposed Action 
The U. S. Army Corps of Engineers (Corps) is proposing to implement a program for the mechanical 
maintenance and creation of emergent sandbar habitat as recommended by the U. S. Fish and Wildlife 
Service (Service) in the 2003 Amended Biological Opinion (BiOp). A Programmatic Environmental 
Impact Statement (PEIS) is being prepared to analyze the effects of this project. 

Location 
The project area is the Missouri River from Fort Peck, Montana to Sioux City, Iowa. 

Background 
The Missouri River Main Stem Reservoir System is comprised of six dam and reservoir projects operated 
by the Corps and authorized by the Rivers and Harbors Act of 1935 and the Flood Control Act of 1944. 
Nearly 40 years ago the Corps developed a detailed management plan, the Missouri River Main Stem 
Reservoir System Master Water Control Manual (Master Manual) to formalize the management and 
operations of the system. This plan has undergone many changes over time. 

In the late 1980s, the Corps began to revise the Master Manual in response its first major drought since the 
system become operational. Revision of the Master Manual is an extensive and lengthy process that 
requires the Corps to consult with various agencies and comply with regulations and procedures. In 
accordance with the requirements of the National Environmental Policy Act (NEPA), the Corps began the 
administrative process of evaluating the Master Manual's water management alternatives in an 
Environmental Impact Statement (EIS). 

Within the context of the ongoing NEPA evaluation, the Corps initiated consultation in 1989 (with the 
Service) regarding operation of the Missouri River Main Stem Reservoir System and the Master Manual 
revision. This consultation was conducted under the provisions of section 7 of the Endangered Species Act, 
which requires federal agencies to consult with the Service when the agency's proposed actions may affect 
the status of species listed as endangered or threatened. For the Missouri River operations by the Corps, 
the species covered in the 1989 consultation were the endangered interior least tern (Sterna anti/larum), 
threatened Northern Great Plains population of the piping plover (Charadrius melodus) and the endangered 
bald eagle Haliaeetus /eucocehpalus). Subsequently, the pallid sturgeon (Scaphirhynchus a/bus) was listed 
as endangered in 1990. 

Throughout the 1990s, the Service and the Corps conducted informal and formal Section 7 consultations, 
resulting in the issuance of a final BiOp by the Service in 2000; the 2000 BiOp found that the actions 
proposed by the Corps would result in jeopardy to the interior least tern, pallid sturgeon, and piping plover, 
but no jeopardy to the bald eagle. Based on new information, the Corps reinitiated consultation and 
released a new Biological Assessment (BA) in 2003. In response, the Service released a 2003 Amendment 
to the 2000 Biological Opinion. 

This project follows the recommendations of the Service and seeks to implement section IV.B.3 of the 
Reasonable and Prudent Alternative: Mechanically Created Habitat for the Interior Least Tern and Piping 
Plover. 

There is no recommendation for using higher flows in the 2003 Amended Biological Opinion issued by the 
Service and studies completed for the Master Manual have indicated that creating the recommended habitat 
through flow alterations is not a feasible or viable alternative. When the three big reservoirs recover from 
the current drought, the Missouri River Master Water Control Manual contains a plan for "unbalancing" 
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them on a three-year schedule to scour sandbars of vegetation and benefit game fish reproduction in the 
reservoirs. This would not be done during times of drought or flood events. It is anticipated that some 
ESH may be created by these and other flows. In addition to this and any other available habitat, this 
program seeks to mechanically maintain and create habitat necessary, which is necessary to aid species 
recovery. 

Methods to be Considered 
The PEIS will evaluate the following methods of habitat creation. The scope of the project is not limited to 
only these methods. It is anticipated that during the course of scoping, additional viable alternatives will 
arise. 

• 	 Increasing the height of existing submerged sandbars utilizing dredges to pump and place material to 
create exposed sandbar conditions. 

• 	 Reconditioning of existing emergent sandbar habitat utilizing dredges to remove, amalgamate and 
replace sediments creating productive conditions. 

• 	 Mechanical manipulation of existing sandbars by pushing submerged sand to exposed elevations 
utilizing bulldozers, and/or excavators. 

• 	 Contouring existing sandbars to either minimize high dunes or to add minor topographical height 
variations utilizing bulldozers, front-end loaders, scrapers and/or excavators. 

• 	 Contouring existing sandbars to provide depositional areas for organic material, wetted areas, and/or 
shallow ephemeral pools to increase forage production and forage availability. 

• 	 Construction of isolated off-channel and/or connected off-channel sandbars adjacent to the river 
utilizing dredges and/or excavators, bulldozers etc. to pump and place material to create exposed 
sandbar conditions. 

• 	 Investigate supplemental nutrification of sites with poor or insufficient forage production. 
• 	 Set up and removal of sand fences on existing habitat areas to add important microhabitat features 

and/or create dunes to add topographical variations. 
• 	 Short term armoring of productive nesting areas with temporary materials such as logs or bales. 
• 	 Vegetation removal by aquatically approved pre-or post-emergent herbicide application (e.g. 

glyphosate or imazapyr), or, by utilizing scrapers, mowers, discs, chippers or similar type machines or 
by burning. 

• 	 Creating dynamic sandbar complexes by cutting shallow water channels through existing large 
sandbars. 

• 	 Creation of off-channel ESH (outside of the Missouri River) 
• 	 Reducing localized predator hnpacts by removal of land bridges and perches. 
• 	 Enhancing terrestrialized linear habitats with livestock exclosures and enclosures, peninsula cutoffs, 

and providing site security through slope reductions, and/or substrate modifications. 
• 	 Mechanical cutting of vegetation using loppers, saws, or sickles. 

Current Status 
This project is currently in the "scoping" phase of the NEPA process. In this phase, the scope of the project 
is determined and pertinent issues are established. 

Contact 
Questions and/or comments on this project may be directed to: 

~ecky Lalka, Environmental Resources Specialist 
U.S. Army Corps of Engineers, Omaha District 

CENWO-PM-AE 

I 06 South I ~treet 

Omaha, Nebraska 68102 

Phone: ( 402) 221-4602 
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Project Work Plan 


Programmatic Environmental Impact Statement to Mechanically 

Maintain and Create Emergent Sandbar Habitat 


On The Upper Missouri River 


B. Establish the Project Area 
Once the boundary of total riverine habitat is established, a process of eliminating areas with 

sensitive resources from the total riverine habitat is necessary to establish the Project Area. (The 

Project Area is a subset of the total riverine habitat and defines the area in which the Corps is 

proposing to conduct ESH activitie~) An initial list of sensitive resources that would be avoided 

from the Project Area is provided in the table below. The list also includes an initial attempt to 

define a minimum separation distance (buffer) that needs to be assumed around these resources. 

Once the areas to be excluded from use in ESH activities are identified and buffer distances 

agreed to, each feature will have a spatial dimension assigned and a feature-specific layer in GIS 

will be created identifying the feature and the areal extent excluded. 

Once these feature-specific layers have been established, they will be integrated into the total 

riverine habitat map identifying the areas where ESH activities would not be conducted and 

leaving the remainder as the project area where ESH activities could be conducted. The Project 

Area map would identify areas in which the Corps would avoid ESH activities under the 

conditions of the Prograrmnatic EIS and Record of Decision (ROD). A decision to utilize any 

areas excluded from use would require a site-specific NEPA review. This analysis will provide 

the specific spatial data needed to characterize the project area and demonstrate the 

insignificance of effects through the presumption of avoidance. 

other The data needed to establish the project area includes GIS data, aerial photographs, and 

pertinent remote sensing for the five project reaches. 
 These data will be used in depicting,

defining, or providing information from which sensitive resources can be excluded from the 


project area. The evaluation of this spatial data would require: 


• 	 Final determination on the inclusion or exclusion of "sensitive resources". (e.g., NWI

mapped wetlands, tribal lands, etc.), and 

• 	 Final determination concerning the size of the protective buffer2 

2 Establishing final buffer distances should be one of the formal contributions cooperating agencies provide. 

applied for each sensitive 

resource type necessary to assure that no significant impacts would occur. 



T a bl e 1 . S ens11ve "f Resources andS m11•es t e dB n U er D' 1s tances 

Sensitive Resource Feature 
Upstream 

Buffer 
Distance (feet) 

Downstream 
Buffer 

Distance (feet) 

Areas with Scenic Viewsheds/Vistas 
Boat Ramps 
Bridges 
Cold Water Reaches 
Confluences with Uncontrolled Tributaries 
Cultural/Historic Resources 
HTRW Sites 
Islands/Sandbars with Trees >4-inch DBH 
Mining Sit es 
Missouri Recreational River Reaches for 2005 and 2006. 
Municipalities 
Mussel Beds 
Native American Lands 
NPDES-permitted Outfalls and Waste Water Discharge 
Points 
Other State-Listed Species populations or designated 
critical habitats 
Recreation Areas 
Submersed Cable and Pipeline Crossings 
Submersed Historical Archeology Sites 
Tailraces 
Thalweg 
Water Intakes for Agricultural, Municipal, or Industrial 
Water Use 
NWI-Maoped Wetlands 



STATES 

Montana 
Mr. Richard Op~er,irector 
Montana Depa nt of Environmental 
Quality .. 
1520 E. Sixth Avenue 
P.O. Box 200901 

Helena, MT 59620-0901 


Ms. Mary Sexton, D' ector 

Montana Dep me t of Natural 

Resources and o servation 

1625 Eleventh Avenue 

PO Box 201601 

Helena, MT 59620-1601 


Ms. Gretchen Rupp, D' ector 

Montana Water Cente 

101 Huffman Bui! · g 

Montana State University 

Bozeman, MT 59717 


Ms. Susan Crispin,D or 
Montana Natural He it e Program 

Montana State Librar 

1515 East Sixth Avenue 

Helena, Montana 59620 


D~·re

Jeff Bau--be··4r 

Bureau ~~I:mation 

PO Box 30137 

Billings, MT 59107-0137 

(406) 247-7330 


Mr. M. Jeff Hagener, Director 
Montana DepaJent of Fish, Wildlife 
and Parks 

1420 E 61h Av~. 

POBox 200701 

Helena, MT 59620-0701 


CF: Mr. Donald Childress, Wildlife 

Division 
Montana De artme of Fish, Wildlife 

and Parks 

1420E61

h A.e. 

POBox 200701 

Helena, MT 59620-0701 


if 


CF: Mr. Charles Sperry, River 

Management Division 

Montana epartme of Fish, Wildlife 

and Parks 

1420E61h v 

POBox200 1 

Helena, MT 59620-0701 
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1 Background and Organization of the Document 

This document provides the results of technical analyses conducted to support the U.S. Army Corps 

of Engineers (Corps) Programmatic Environmental Impact Statement (PEIS) for the Upper Missouri 

River Emergent Sandbar Habitat Creation and Maintenance Program. The program will be 

implemented to avoid jeopardy to two species of listed birds, the interior least tern
1 

1 
 The interior  population  of  least terns   shall herein   be referred   to   as “least tern”.   

and the piping 

plover.  Both of these species currently breed on emergent sandbars in the river 

The US Fish and Wildlife Service (USFWS) expressed its opinion through the 2000 BiOp, as 

amended (2003), regarding the actions that U.S. Army Corps of Engineers (Corps) might implement 

to avoid jeopardy to populations of the least tern and piping plover. That opinion included a 

Reasonable and Prudent Alternative (RPA) wherein the Corps of Engineers would mechanically 

create and maintain an area of interchannel sandbar habitat by 2015 within five segments of the 

upper Missouri River. 

Compliance with the USFWS 2003 BiOp Amendment acreage goals for 2015 in the upper Missouri 

River requires the creation and sustained maintenance of nearly 12,000 acres of emergent sandbar 

habitat (ESH) within the five segments shown in Table 1-1. The total riverine area for 

implementing these actions is 117,000 acres, and is located within 400 river miles. The overall 

range of the study area is over 1,000 river miles, and is distributed throughout Nebraska, South 

Dakota, North Dakota, and Montana. Figure 1-1 provides a general overview of the project area. 

The five river/lake segments highlighted are in red. 

Table 1-1
 
Study Area Segments
 

Segment Name 
Segment 
Length 
(miles) 

Bounding Features 

Gavins Point 
River Segment 

58.1 Ponca State Park boat ramp near Ponca, NE to Gavins Point Dam 

Lewis and Clark 
Lake Segment 

16.9 Headwaters above Lewis and Clark Lake to upstream of Niobrara River confluence 

Fort Randall 
River Segment 

35.0 Upstream of Niobrara River confluence to Fort Randall Dam tailrace 

Garrison 
River Segment 

86.1 Headwaters of Lake Oahe, south of Bismarck, ND to Garrison Dam tailrace 

Fort Peck 
River Segment 

203.5 Headwaters of Lake Sakakawea near Williston, ND to Fort Peck Dam tailrace 

TOTAL 399.6 
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Figure 1-1
 
Regional Overview of the Study Area
 

The goals established for 2015 in the 2003 BiOp Amendment are provided in Table 1-2. These 

goals represent the amount of habitat creation and maintenance required by the RPA.  

Table 1-2
 
ESH Acreage Goals for 2015 (PEIS Alternative 1)
 

Study Area Segment 
ESH Acreage 

Goal 

Fort Peck River Segment 883 

Garrison River Segment 4,295 

Fort Randall River Segment 700 

Lewis and Clark Lake Segment 1,360 

Gavins Point River Segment 4,648 

TOTAL 11,886 
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1.1 Purpose of the Investigation 
The USFWS established the goals described above for avoiding jeopardy to the least tern and piping 

plover. The Corps is obligated to quantify the environmental effects of meeting the stated 

regulatory objective in the PEIS. The analyses described within this document provide the basis for 

estimating the environmental consequences of the alternatives considered in the PEIS. 

1.1.1 Establish ESH Acreage Goals for PEIS Alternatives 3, 4, and 5 

In addition to providing the basis for estimating environmental consequences of all alternatives in 

the PEIS, the analyses included in this document establish ESH goals for three alternatives included 

in the PEIS.  Alternatives 3, 4 and 5 are described below. 

Because there is such a large gap in the acres identified in Alternatives 3 and 4 (6,754 – 1,985 

acres), Alternative 3.5 was included in the PEIS after this analysis (Appendix B) was complete to 

represent an average between those alternatives and fill in the scale of the amount of acres 

evaluated.  

PEIS Alternative 3: Create and Maintain ESH Area as Present in 1998/1999 

Aerial imagery from 1998 was used to delineate the riverine habitat for the Gavins Point River 

Segment, the Lewis and Clark Lake Segment, the Fort Randall River Segment, and the Garrison 

River Segment. Because 1998 imagery was not available for the Fort Peck River Segment, the 

reach was delineated using 1999 imagery. Using similar methods to delineate ESH that had been 

performed by the Corps to support the BiOp preparation, the acreage of interchannel sandbar was 

measured for each of the segments. Results of the analysis provided in this document established 

ESH acreage goals for PEIS Alternative 3, which are shown in Table 1-3. 

Table 1-3
 
Emergent Sandbar Habitat Acreage Goals Established – PEIS Alternative 3
 

Study Area Segment 
ESH  Acreage  

Goal  

Fort Peck River Segment 883 

Garrison River Segment 2,066 

Fort Randall River Segment 295 

Lewis and Clark Lake Segment 566 

Gavins Point River Segment 2,944 

TOTAL  6,754 

PEIS Alternative 4: Maintain and Create ESH Area As Present in 2005 

During the 2005 nesting season, adult census numbers were at or above the long-term recovery 

goals for the upper Missouri River populations and reproduction goals, as set by the 2003 BiOp 

Amendment, were met for both species. Aerial imagery was collected during the 2005 breeding 

season for all study area segments, and habitat delineations described in this document were used to 

accurately measure acreage of ESH that was present in the 2005 imagery for each of the five study 
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area segments. Acreage goals established for PEIS Alternative 4 are based on the acreage 

delineated from 2005 imagery, and are shown below in Table 1-4. 

Table 1-4
 
Emergent Sandbar Habitat Acreage Goals Established – PEIS Alternative 4
 

Study Area Segment 
ESH Acreage 

Goal 

Fort Peck River Segment 247 

Garrison River Segment 588 

Fort Randall River Segment 128 

Lewis and Clark Lake Segment 142 

Gavins Point River Segment 880 

TOTAL  1,985 

PEIS Alternative 5: Create and Replace ESH Area Derived from Nesting Patterns 

Alternative 5 of the PEIS was described in the Notice of Intent as, “Manipulate Sufficient Habitat to 

Maintain Fledge Ratios.” During the formulation of alternatives, Alternative 5 was conceived to 

represent an amount of acreage used for nesting by terns and plovers during the period of analysis. 

The analysis used to develop this alternative used nesting records and other GIS data to approximate 

the number of acres of nesting habitat and used the BiOp design criteria for the amount of foraging 

and brood-rearing habitat that should accompany nesting habitat, to derive an estimate of the total 

acreage of ESH that was utilized by terns and plovers during the period of analysis. Analyses 

conducted for establishing the area of nesting-habitat occupied by least terns and piping plovers in 

each segment of the study area are described in this document. Acreage goals established for PEIS 

Alternative 5 by analyses described in this document are shown in Table 1-5 below. 

Table 1-5
 
Emergent Sandbar Habitat Acreage Goals Established – PEIS Alternative 5
 

Study Area Segment 
ESH Acreage 

Goal 

Fort Peck River Segment 30 

Garrison River Segment 500 

Fort Randall River Segment 135 

Lewis and Clark Lake Segment 80 

Gavins Point River Segment 570 

TOTAL  1,315 
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1.2 Least Tern and Piping Plover Range and Habitat 
The evaluation of data and literature described throughout this appendix led to observations relating 

to the physical nature of riverine sandbars used by least terns and piping plovers during the nesting 

season.  Background on the geographic range and habitat of these species is discussed below. 

1.2.1 The Range-Wide Distribution of Least Terns 

Least terns are a widespread species with a breeding range that extends well beyond the boundaries 

of the upper Missouri River. From a regulatory standpoint, least terns are segregated into three 

distinct populations by the USFWS. Two of these populations are listed as endangered (the 

California and interior populations) and a third (the coastal population) is not federally listed.  

Missouri River least terns are considered part of the interior least tern population, which is defined 

as any least tern more than 50 miles inland from the Gulf of Mexico coast (see Figure 1-2). 

Figure 1-2
 
Range-Wide Distribution of Interior Least Terns
 

1.2.2 The Range-Wide Distribution of Piping Plovers 

The USFWS also segregates piping plovers throughout North America into three separate 

populations. Two are listed as threatened (the Great Plains population and the Atlantic Coast 

population) and one is listed as endangered (the Great Lakes population). Figure 1-3 depicts the 

approximate areas for breeding and wintering piping plovers. Missouri River piping plovers are 

considered part of the Great Plains population. The Great Plains population is patchily distributed, 
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with large population segments on reservoirs, alkali lakes, and to a lesser degree, rivers. Most 

individuals breed from Nebraska north through Prairie Canada (Haig et al. 2005). 

Figure 1-3
 
Piping Plover Breeding and Wintering Range
 

1.2.3 The Importance of Riverine Sandbars 

Least terns and piping plovers on the Missouri River differ in their proportional reliance on riverine 

sandbars. The Corps has conducted an annual survey (referred to as the “adult census”) across all 
breeding areas for least terns and piping plovers on the Missouri River from 1988 through 2006. 

Between 1988 and 2006, an average of 78.9 percent of all Missouri River least terns were counted 

on riverine sandbars (minimum year = 71.6 percent, maximum year = 87.4 percent). During the 

same time period, an average of 54.3 percent of all Missouri River piping plovers were counted on 

riverine sandbars (minimum year = 32.1 percent, maximum year = 92.4 percent). 

1.3 Scope of the Analysis 
A variety of technical investigations and analyses were conducted to quantify the environmental 

consequences of alternatives evaluated in the PEIS. Principal technical activities are briefly 

introduced below, and then described in more detail in subsequent sections of this appendix. 
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1.3.1 Habitat Delineations 

The initial component of the investigations, a detailed mapping of habitat types within the riverine 

corridor of the designated free-flowing segments of the Missouri River, was conducted using 

georectified aerial imagery, processed using ESRI ArcMap 9x software. Manual digitization of low 

altitude class 1 infrared imagery collected during May 1998
2

2 
 For  most segments  

, July 1999
3 

3 
 For  the Fort Peck  River  Segment only  

and May 2005 was used to 

create habitat mapping. The accuracy of polygon delineations was field verified using survey-grade 

GPS equipment. Limited data verification activities took place at numerous quality control sites
4 

4 
 See Attachment 6  for  discussions  of  field  sample locations,  equipment and  methods.  

distributed throughout the study area, and included the collection of topographic, substrate, and 

vegetation data. GPS equipment also was used to field delineate several thousand meters of 

boundary lines, which were compared with delineations based on aerial imagery interpretation. The 

comparisons indicated a high level of confidence in delineation accuracy. Mapping accuracy and 

systematic error are discussed in section 2.3.1. Field checking and sampling are discussed in in 

Attachment 6. Potential areal differences in low-lying habitats is discussed in Section 8.2 and in 

Attachment 3 and represented in Figures 5.7 thorough 5.10 in Attachment 3. 

The area mapped is approximately 116,000 acres. Habitat delineation divided this area into twelve 

structural habitat types. Habitats for each of the five segments in the study area were delineated, 

and the results for each segment are discussed separately in this document. Delineation procedures 

and methods are described in Section 2. 

The delineation of habitat types, as used to report the extent of emergent sandbar habitat and to 

assess impacts throughout the EIS. was derived entirely from the aerial imagery utilized. Lower 

relative elevation habitat types, such as sandbars, wetlands and open water, were recognized as 

being highly susceptible to rapid change in area with change in river stage. Habitat type areas and 

shape are not corrected for stage change due to the general lack of detailed low water topographic 

data for the majority of the combined segments length and the unavailability of multiple imagery 

sets for a single breeding season. More importantly, meaningful stage correction of particularly 

ESH acreages would need to be based on a pre-existing agreement concerning the proper stages and 

flows for each river segment. Section 8.2 discusses this problem using the Gavins Point River 

Segment; for which there exists recent low-water topographic data. Attachment 3 – Hydrology 

includes a series of figures at different stages/flows depicting the sensitive effects on ESH acreage 

at a nesting site; since ESH area if the primary focus of the BiOp RPA and ESH creation and 

maintenance program. 

Changes in areas of habitat types between the two mapping years (1998/1999 and 2005), and 

explanations of the processes that shaped changes in habitat types are provided in subsequent 

sections of this appendix. A summary comparison of habitat type acreages among all of the 

segments was conducted in order to detect similarities and differences and identify trends across the 

entire study area. Comparisons with earlier delineations performed for select study area segments 

also are discussed in Section 8.1 of this document. 

Results of the habitat delineations were initially used to: 

1.	 establish the total ESH acreage existing in 2005 for each segment of the study area. These 

acreages were used to form the ESH quantities required under Alternative 4 (Maintain and 

Create ESH Area as Present in 2005); 
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2.	 derive rates at which ESH eroded within each segment between 1998 and 2005, which was 

used to develop an estimate of the annual replacement that would be needed to maintain the 

acreage goals; 

3.	 derive rates of vegetation growth (natural succession) on ESH to develop a basis for the 

extent of vegetation management that would be needed to maintain ESH as viable habitat for 

least terns and piping plovers; and 

4.	 identify and map riparian features such as endangered species habitat, wetlands and 

important cultural resources so as to avoid impacts during ESH construction and 

maintenance. 

It is expected that the conditions depicted by the 2005 delineations will have altered due to natural 

changes by the time these data begin general usage. Periodic updates and additional site-specific 

revisions will be necessary on an on-going basis to provide the detail needed for the implementation 

of construction or maintenance activities. 

1.3.2 Spatial Analyses of Nest Data 

Habitat delineations provided the framework within which all further analyses described in this 

document were conducted. Nest data collected by the Corps between 1999 and 2006 were 

integrated with habitat polygons to conduct analyses within a spatial context. Nest locations were 

overlaid with estimated habitat polygons, and numerous analyses of nest location, nest success, nest 

failure, and the absence of nests in ESH polygons
5 

5 
  The term   “ESH polygon” is   used   throughout this   document.  It is   a more precise term   than   “ESH island”,   because an   

individual island,  or  sandbar,  may  include several distinct areas  (polygons)  of  ESH separated  by  vegetation,  wetlands,  

or  other  natural features.  

were conducted.  These analyses were used to: 

1.	 characterize and quantify of the physical features of ESH that correlate with nesting success; 

2.	 analyze nesting patterns and nesting success distributions within each study area segment 

used to identify locations that could be avoided or preferred for habitat creation; 

3.	 inform construction assumptions used to mechanically build (and maintain) ESH in 

accordance with the design criteria established in the 2003 BiOp Amendment. 

1.4 Organization of the Document 
This document is organized into eight sections and six attachments. Section 2 provides a detailed 

discussion of data sources, delineation procedures and data analysis methods used to conduct 

analyses that are common to all five study area segments. Some of the procedures used for analyses 

conducted are not included in Section 2. Procedures used for analyses conducted for only a single 

segment due to data limitations, are presented only in the discussion of that particular segment. 

Sections 3 through 7 provide the results of the investigations for each of the five segments 

separately, beginning with the most downstream segment (Gavins Point River Segment) and ending 

with the most upstream segment (Fort Peck River Segment). 

Section 8 provides a comparison of the habitats delineated in all five segments in the study area, and 

a summary of findings from the investigation. In addition, Section 8 provides a comparison 

between habitat delineations described in this document, discusses comparisons with prior Missouri 

River habitat delineations and addresses the effects of stage change on low-lying habitat types.. 

Section 8 concludes with a discussion under the heading of “Sensitive Features Assessment”, which 
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defines the most suitable locations for ESH construction and maintenance on a segment-by-segment 

basis. The discussion focuses on an assessment of the relationships between nesting locations and 

various natural and anthropogenic features critical to species productivity and the continued 

protection of other important and legally protected features within the river corridor. 

1.4.1 Attachments 

Supplemental attachments also are part of this document. The six attachments provide additional 

details on important calculations, assumptions, and findings. 

Attachment 1 provides a  summary  of constructed ESH efforts by  the Corps since  2006, and 

additional findings from the Corps’ ongoing monitoring program.   

Attachment 2 provides an analysis on the relationships among indices of production for the least 

tern and piping plover. 

Attachment 3 discusses the high sustained flow hydrologic events of 1996 and 1997, the hydrologic 

patterns of these study area segments, the methods used for analyses of hydrologic data and the 

effects. 

Attachment 4 provides detailed information on sandbar geometry and composition, and discusses 

the physical characteristics of nesting habitat. This attachment also includes a summary of findings 

from a 2006 field survey of nesting habitat and the mechanical sieve analysis of substrate materials. 

Attachment 5 provides a thorough characterization of the plant communities, habitats, and 

associations found in the study area segments. Repetitive plant associations are described as they 

are distributed along gradients of frequency of inundation, flooding, and topography. Issues of 

vegetation succession and sandbar colonization are addressed. 

Attachment 6 provides details on field data collected, locations of field data collection sites, and 

equipment used. 
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2 Data Sources and Methodology 

To assess alternatives across the large geographic scope of the study area, the spatial assessment 

techniques briefly introduced in Section 1 were used to aggregate and organize data for 

subsequent analyses. Separate spatial assessments were conducted to evaluate nesting patterns, 

nesting success, and the character of nesting-habitat in each of the five study area segments.  

Section 2 provides a discussion of methodologies and data sources common to the analyses 

performed for each segment. The discussion begins with a description of external and primary 

data sources used in the analyses presented in Sections 3 through 7. 

Methods used to delineate habitats within the study area are discussed in this section. Habitat 

delineations were conducted using imagery collected at two separate points in time: 1998/1999
6 

6 
 Imagery  used  to  delineate the Fort Peck  River  Segment was  taken  in  1999,  imagery  for  all other  segments  was  

taken  in  1998.  

and 2005.  Sections 3, 4, 5, 6, and 7 present segment-specific: 

discussions of delineation results in total acreages and acres per river mile across 12 

separate habitat types, 

analysis of ESH acres gained or lost between 1998/1999 and 2005, and 

discussion of the fluvial processes that influence habitat distribution within the segment. 

Habitat delineations were used in concert with nesting data in a geographic information system 

(GIS) framework. Nest presence, nest success, nest failure, and the absence of nests were all 

analyzed against the background of delineated habitats, and in proximity to one and other in 

place and over time. 

2.1 External Data Sources 
Numerous external data sources were used in the analyses. Each of the subsections below 

provides additional information on: 

Orthographic Image Sets for Study Area Segments 

Missouri River Least Tern and Piping Plover Census Data 

2005 LiDAR Data for Portions of North and South Dakota 

River Stage and Discharge Data 

Upper Missouri River Bank Stabilization Analysis 

Upper Missouri River Fluvial Geomorphological Analysis 

Previous Habitat Delineations for Study Area Segments 

2.1.1 Orthographic Image Sets for Study Area Segments 

Digital orthophotographic image sets were used in the preparation of habitat delineations.  

Rasterized orthophotographs were prepared using high accuracy scanning of conventional aerial 

platform photogrammetric products. Photogrammetric products were collected and processed 

using procedures specified in EM-1110-1-1000, which specify ASPRS 1990 Class 1 mapping 
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standards for target map scale of between 1:2400 and 1:12,000. Primary photographic sets used 

in the delineation are listed below: 

1998 false color infrared, scale 1:12,000, 1-foot pixel size for the Gavins Point River 

Segment, the Lewis and Clark Lake Segment, the Fort Randall River Segment, and the 

Garrison River Segment.
7 

7 
 A  full 1998  photographic set was  not available for  the Fort Peck  Segment.  

1999 false color infrared, scale 1:12,000, 1-foot pixel size for the Fort Peck River 

Segment. 

2005 false color infrared, scale 1:12,000, 1-foot pixel size for all five segments. 

Additional digital photographic sets and GIS polygon data prepared from these sets were used in 

part for comparison and reference. These include photographs captured in years 1976, 1983, 

1999, 2000, 2001, and 2005. Imagery (provided by the Omaha District) for these years was 

prepared by aerial imagery contractors for the Omaha district using the same class 1 accuracy 

standards used for the 1998 and 2005 imagery. 

Orthophotographic sets projected to the Omaha Albers 1929 coordinate system were compiled 

on a server and networked for multiple workstations and active, on-line, quality supervision. All 

features were digitized as lines. Once lines closed to form a polygon, a cuncrrently created point 

was placed in the geographic center to identify the habitat type by number code. Digitizing 

occurred at a scale of 1:3000. An overlay of the boundaries of USGS 7.5-minute quadrangles of 

the Missouri River was used to provide an additional geographic reference. 

2.1.2 Missouri River Least Tern and Piping Plover Census Data 

Nest data  from the  Missouri River  Recovery  Program Least Tern  and Piping  Plover  Data  

Management System (TP  DMS) were  used to assess the physical conditions, location, and  

persistence  of  nesting-habitat in the study  area  segments.  The  TP DMS  was developed by  the 

Corps’ Omaha   District   to provide a   single,   centralized system for entry, storage   and   
dissemination of  piping  plover  and least tern survey  data from the Missouri River  Basin.  

Different censuses are  conducted from  April  through August to collect data  on nest locations and 

fates, egg  incubation and nest initiation dates, chick and fledged juvenile  counts, and adult  

counts.  

The TP DMS contains GPS-located nest points collected during entire breeding seasons for 1999 

through 2006 for the Gavins Point River Segment, the Lewis and Clark Lake Segment and the 

Fort Randall River Segment. These data are available only for 2000 through 2006 for the 

Garrison River Segment and the Fort Peck River Segment. 

The original 7,177 nests provided from the TP DMS for this analysis included successful and 

unsuccessful least tern and piping plover nests for both lake and river segments.  GIS was used to 

select nests by location and assign them to proper segments. This analysis of river segment nests 

reduced the total number of nests to 4,843 by eliminating nests occurring along reservoir 

shorelines and selecting only those in the designated segments for additional analyses. Table 2-1 

shows the 4,843 nests, distributed by year and segment. 
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Table 2-1
 
Nest Data Points Used for Analyses
 

Study Area Segment 1999 2000 2001 2002 2003 2004 2005 2006 Total 

Gavins Point 
River Segment 184 226 198 366 441 439 543 513 2,910 

Lewis and Clark 
Lake Segment 107  63  28  59  43  3  29  4  336  

Fort Randall  
River Segment  None None 81 101 60 90 87 62 481 

Garrison 
River Segment None None 135 160 166 156 200 194 1,011 

Fort Peck 
River Segment None None 1 17 19 21 24 23 105 

Total 291 289 443 703 729 709 883 796 4,843 

2.1.3 2005 LiDAR Data for Portions of North and South Dakota 

The South Dakota Department of Game, Fish & Parks provided digital elevation data and digital 

orthophotographs for portions of the upper Missouri River. These data, while not specifically 

collected for the PEIS analyses, were extremely useful in producing digital elevation models, 

TINs,
8 

8 
 Triangulated  Irregular  Network  (TIN)  is  a digital data structure used  in  a GIS for  the representation  of  a surface.  A  

TIN is  a vector  based  representation  of  the  physical  land  surface or  sea  bottom,  made up  of  irregularly  distributed  

nodes and  lines  with  three  dimensional coordinates (x,y,  and  z)  that are arranged  in  a network  of  nonoverlapping  

triangles.  

and contour maps with accuracies of approximately 6 inches. The project area for which 

data were collected encompassed approximately 660 square miles along portions of the Missouri 

River in South Dakota and North Dakota. This dataset provided coverage of the Fort Randall 

River Segment, the Lewis and Clark Lake Segment, and the Gavins Point River Segment. 

2.1.4 River Stage and Discharge Data 

There are over 20 U.S. Geological Survey (USGS)- or Corps-maintained continuous recording 

stream flow gages located within the subject segments of the Missouri River. Monitoring data 

from these gages are available from USGS websites, and were used to evaluate the effects of 

stage on ESH acreage estimates. In addition, these data were used to evaluate the relationship 

between nest success and maximum river stage during the nesting season, and to characterize the 

daily effects hydropower dam operations have on habitat. 

2.1.5 River Stage and Discharge Relationships 

This set of analyses and findings provided stage-discharge interpolation methods and algorithms 

used by the Omaha District in 2005 to assign discharge to water surface elevations below the 

Gavins Point Dam and between the three long-term gages on the Gavins Point River Segment. A 

summary of methods and findings is included in Attachment 3. 
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2.1.6  Upper Missouri River Bank Stabilization Analysis  

This report
9 

9 
 U.S.  Army  Corps  of  Engineers  –   Omaha  District.  Dec.  2005.   Bank  Stabilization  Analysis  Draft  Report.  Prepared 
 
 

by  HDR Engineering  Inc,  West Consultants,  Mussetter  Engineering  Inc.,  and  IIHR  Hydroscience  and  Engineering.
 
   
Omaha NE.
 
  

is the result of a fluvial geomorphological investigation to estimate changes in the 

quantity and density of habitat areas that would result from bank stabilization efforts in several 

reaches of the upper Missouri River. The study analyzed hydraulic, hydrologic and aerial 

photographic-based spatial data. The study considered the persistence, erosion, reoccurrence, 

and relative stability of habitats, including ESH. Eroding and accreting reaches were identified, 

along with discussions of planform stability and flow/feature retention relationships. 

Data included in the report were: 

gage records; 

habitat and river bank shapefiles created by the Corps’ Engineering Research 
Development Center (ERDC) using 1983 and 1998 orthophotographs; 

tabular summaries of findings by habitat type per river mile; 

1991 to 1995 cross-sections and profiles of river reaches; 

HEC-RAS model output using the 1991 through 1995 data; and 

reach geomorphic characterizations. 

2.1.7 Upper Missouri River Fluvial Geomorphological Analysis 

The objective of this analysis
10 

10 
 Biedenharn,  D.S. et al.   2001.   Missouri River  –   Fort Peck  Dam  to  Ponca  State Park  Geomorphological
 
  

Assessment Related  to  Bank  Stabilization.   Prepared  for  the Corps  of  Engineers  Omaha District.   ERDEC,  Coastal 


and  Hydraulic Laboratory.   3909  Halls Ferry  Road,  Vicksburg,  MS  39180. 
 
 

was to evaluate the impacts of bank stabilization on the 

morphologic processes in the Missouri River as they pertain to the formation and persistence of 

non-vegetated sandbars. This investigation addressed the same four riverine reaches of the upper 

Missouri River: 

Fort Peck Dam to vicinity of Yellowstone River; 

Garrison Dam to Lake Oahe; 

Fort Randall Dam to the Niobrara River; and 

Gavins Point Dam to Ponca, NE. 

The report was intended to provide an additional tool for designers and managers to use when 

developing and assessing bank stabilization projects. The report was also intended to support 

related studies such as Programmatic EISs and Section 10/404 permits. 

Datasets provided in the analysis include: 

grain-size analysis of bed, bank, and bar sediments (632 samples); 

summaries of habitat type per river mile for 1976 and 1998; 

tabular summaries of eroding and accreting reaches; 
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graphed and tabularized historical flows per reach segment; 

sediment redistribution budget; and 

geomorphic classifications. 

2.1.8 Previous Habitat Delineations for Study Area Segments 

Delineations were conducted previously for the Omaha District’s Threatened & Endangered 

Species Section using aerial imagery from 1996, 1997, 1998, 1999, and 2000. The delineations 

were completed during 2003 and 2004, and cover the Gavins Point River Segment and portions 

of the Lewis and Clark Lake Segment. Most of the data were developed using an unspecified, 

pixel-based, supervised classification system. Shapefiles were attributed by area (acres and 

hectares), location data, perimeter length, complex number, island status and forested status.  

Some analyses reside in spreadsheets and appear to correlate certain physical characteristics with 

nest locations over time. Other analyses were performed in Arc View using the “intersection” 
routine to compare habitat changes between years and nest use by island. The two major 

previous delineations are discussed in Section 8.3. 

2.2 Primary Data Developed for PEIS Analyses 
Many analyses conducted to support the PEIS were based in part on primary research products, 

which are listed below: 

Riverine habitat delineations for each study area segment 

Topographic data collection and mapping for portions of some study area segments (See 

Attachment 6) and LiDAR data collected in late 2005 for the Fort Randall and Gavins 

Point River Segments 

Vegetation sampling and characterization for study area segments (See Attachments 5 

and 6) 

Substrate sampling at successful nesting sites (See Attachment 4) 

These primary research products are not discussed under separate headings below, but are 

discussed within the context of the habitat delineation methodology. 

2.3 Habitat Mapping Using 1998/1999 and 2005 Imagery 
Habitat mapping for the five study area segments was developed to establish baseline conditions 

and to describe habitat changes that occurred between 1998 and 2005. Habitats were delineated 

by interpretation of structural characteristics observed on orthophotographs, and verified through 

field sampling. Structural characteristics were interpreted through textural differences, the 

presence of shadows, diversity of form, pattern, chroma, hue and matrix density. These 

characteristics were analyzed in conjunction with topographic changes, the reflective presence of 

water in soil and the presence of standing water so that a realistic homogenous habitat polygon 

could be delineated. For example, forests and marshes are structural expressions of plant 

community differences that can be clearly recognized and delineated without direct knowledge 

of the plant species composition. 
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2.3.1 Manual Habitat Digitization 

Manual digitization (referred to by GIS analysts as “heads-up digitizing”) was used to delineate 
habitats in the five study area segments. Habitats were identified and delineated using the line 

drawing tool in ArcEditor, in accordance with a set of rules developed from BiOp text, 

stereoscopic sampling of available aerial photography, and guidance from Corps and USFWS 

personnel familiar with the area. Habitat-type coding was assigned as points placed in line-

bounded proto-polygons, and converted to polygons once topological
11 

11 
  GIS topology  is  a set of  rules that model how  points,  lines, and  polygons  share geometry  (e.g.,  rules  on  how 

adjacent features share an  edge).  

corrections were 

complete.  

Minimum mapping scale was generally at a relative fraction scale of approximately 1:3,000. 

Habitat boundaries were delineated on screen as one millimeter-width line features annotated 

with points and converted to polygons. A line with a width of one millimeter obscures a 3,000-

millimeter wide path (1 meter or 3.28 foot) on the ground.  Delineation at a greater or lesser scale 

changes width of area obscured by the line and ability to visualize habitat edge irregularities. 

The first step in the delineation was to create a “riverine boundary” - an area defined by the high 

bank of the main channel and by river mile limits specified in the 2003 BiOp Amendment. 

Boundaries of habitats were digitized as lines and label points within a feature dataset in a GIS 

framework. Digitizing occurred at a scale no greater than 1:3,000, and was executed 

incrementally, using the 7.5-minute quadrangle as a background segmentation frame for 

designating delineation assignments and conducting quality control. 

Different habitat types were assigned different minimum mapping polygons, depending on the 

importance of inclusions of other habitat types to the species for which the delineation was 

conducted. For example, the occurrence of 0.5 acres of barren sand in an otherwise forested 

habitat unit was ignored because its use by nesting shore birds was considered highly unlikely.  

Alternatively, a 0.1 acre raised point of sand in the middle of the river was always mapped. 

Maintenance of proximity to minimum mapping polygon sizes was facilitated by creation of at-

scale graphic polygons in various sizes that could be held on the screen and moved with the 

progress of the delineation. 

The relative ease of quality control and the use of topological rule application, error finding, and 

error correction tools in the Economic and Social Research Institute (ESRI) geodatabase format 

eliminated polygon overlap and subsequent spatial measurement errors. Once polygons were 

created and attributed with the point codes, data generated by the geodatabase could be analyzed 

along numerous metrics, and integrated with additional geo-referenced data for further analysis. 

2.3.1.1 Quality Control 

The habitat delineation was prepared by a 4-person team linked over a network. A primary issue 

for quality control was assuring consistency of interpretation of visual signatures in admittedly 

variable quality aerial imagery. Bias among individual digitization personnel was minimized by 

the development of rules for the establishment of lines between different habitat types. Quality 

control included three important elements; the prior preparation of a delineation manual, frequent 

live team meetings wherein type identification difficulties were discussed and resolved 

(sometimes resulting in written changes to the prepared delineation manual) and on-screen 

supervision of all portions of delineation progress. The delineation manual defined the visual 
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signature and the nature of the edge conditions between the 12 defined structural habitat types.  

Additional delineation rules were added as needed. This manual is presented as Section 2.3.2 of 

this document. 

During the early phases of delineation, frequent QA/QC sessions were held jointly among 

digitizers to review delineation progress and resolve any uncertainties. Resolution meetings 

occurred on a near daily basis between delineators and the project supervisor during the first 

weeks of the delineation, and weekly throughout the 6-week draft delineation process. These 

meetings included all of the project team, wherein live segments of active delineation on imagery 

were evaluated to discuss areas of uncertainty. Difficulties were resolved and appropriate 

changes to methods were codified. Irresolvable problems were marked for resolution by either 

stereoscopic analysis or for field resolution during subsequent field sampling. 

Perpetual on-screen supervision of the habitat classification and mapping was made possible by 

use of a shared server and project file between all computers used for the project. A draft 

delineation segment could be pulled up, reviewed at any moment and marked up with notes and 

changes by both the team leader and by other team members, An active delineation could be 

supervised in progress to assess accuracy of image interpretation and line quality. 

Two topological rules were created in order to easily locate digitizing errors and maintain data 

integrity. The first rule stated that no lines could have dangles, (i.e., each line has to be snapped 

to another line thus making undershoots and overshoots easily visible for repair). The second 

rule stated that each polygon must contain a label point. Polygons were periodically created 

within the feature dataset in order to view and repair the errors such that each polygon eventually 

contained attributes from an associated label point. Consistency of data entry and minimization 

of proto-polygon coding error was ensured by creating a pull down menu for the label points that 

allowed digitizers to choose habitat types from a list of assigned habitat numbers. 

A category was included for “unknown” to direct attention to proto-polygons for which 

identification problems existed. These locations were then examined on the stereo aerial 

photographs using a mirror stereoscope, at full-scale, 3X magnification, or 10X magnification.  

Proto-polygons that could not be resolved by discussion or stereoscopic analysis were marked 

for field verification. 

2.3.1.2 Topography 

Topographic expression is not generally available in two-dimensional photographic imagery.  

However, its effects on moisture regime and plant communities can be clearly observed as color 

and textural differences. Validation of delineations that relied on these differences required both 

field sampling and interpretation of the original stereoscopic photographic products. 

The contact prints prepared from the original aerial photography  were analyzed with stereoscopic 

equipment to validate delineation choices.  Additional topographic data  from LiDAR obtained 

during  low discharge  in November  2005 were  provided for  the Gavins Point  River  Segment, the  

Lewis and Clark Lake  Segment, and the Fort Randall  River  Segment.  These  data were  used to 

validate and refine   habitat delineations.  Topographic conditions and habitat visual “signatures”   
derived from the delineations and field verification of  the 2005 imagery  sets were  used to  

improve the understanding of topological features of the 1998/1999 imagery  sets.  
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2.3.1.3 Habitat Classification Software 

Habitat classification and delineation was initially attempted using various habitat pattern 

classification software packages. Unfortunately, high heterogeneity in photography because of 

varying sunlight angles, water reflection, variable water turbidity, and inconsistent frame-to-

frame raster quality required extensive manual correction. Because a high-quality delineation 

could not be assured by using pattern classification software packages, manual digitization 

methods were used. 

2.3.2 Habitat Classification Types 

Habitat classification types were determined through an iterative process that included a review 

of prior Missouri River delineations, preliminary delineations using the 1998/1999 and 2005 

aerial photographs, field sampling, and field verification. Several habitat types were initially 

defined separately, and later combined
12 

12 
  For  this  reason,  the set of  habitat classification  types are not numbered  sequentially.  

for several reasons. Among the reasons were subtle 

boundaries of certain habitat boundaries, a very high degree of interspersion between habitat 

types, the potential artificial segregation effects of incident moisture and surface water 

conditions, and the absence of stereoscopic coverage for the 1998/1999 photographic sets. The 

confirmation and quality control of habitat delineations were based on four weeks of direct field 

observations and field sampling conducted in July and August of 2005 and in August 2006. 

Field observations and field sampling included many miles of in-stream observations and the 

quantitative collection of vegetation data and topographic data at sampling locations distributed 

throughout the study area segments. 

The habitat classifications, including the minimum area mapping unit for the habitat types, are 

listed in Table 2-2. An example of the composition and boundary conditions is shown by Figure 

2-1. 

Table 2-2
 
Habitat Delineation Codes and Descriptions
 

Type Code Description Minimum 
Area 

(acres) 

1 Open Water 2.5 

4 Emergent Sandbar Habitat (islands within the channel only) 0.1 

6 Herb-Shrub-Sapling 0.5 

7 Non-ESH Sand (including terrestrialized beach) 0.5 

9 Riverine Forest 0.5 

10 Active Agricultural Row Crop 1.0 

11 Wetland Matrix 0.5 

12 Shallow Water 1.0 

13 ESH Maintenance and Creation Test Areas 1.0 

14 Daily-Inundated Sand Plains 0.1 

15 Lacustrine Fine Sediments 0.1 

16 Anthropogenic Features 0.1 
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Figure 2-1
 
Habitat Delineation Map Example
 

2.3.2.1 Definition of Emergent Sandbar Habitat 

One important objective of this habitat delineation included the comparison of physical features 

that existed in 1998/1999 with those observed in 2005. Meaningful comparisons of delineated 

features shown on the 1998/1999 and 2005 imagery sets required an understanding of the 

methods that were used in previous delineation efforts for the 1998/1999 imagery, which was 

used as the basis for the 2003 BiOp Amendment acreage goals.  Discussions with Corps analysts, 

review of notes, spreadsheets, and results of the previous delineations showed that the previous 

delineations were derived through the use of GIS programs using the same aerial imagery for 

1998/1999 that was used in this analysis. 

Habitat characteristics for least tern and piping plover were discussed in both the 2000 BiOp and 

the 2003 BiOp Amendment. Language from these documents was used to develop a list of 

features that describe ESH that would be used in the delineations to measure the extent of ESH 

in the 2005 imagery. Delineation guidance that emerged from the 2000 BiOp and 2003 BiOp 

Amendment language is listed below. 

Barren sand located above the water line at the time of imagery capture on islands was 

the original working definition of ESH at the time the 2000 BiOp was written. Barren 
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sand can be consistently identified on aerial imagery. For the purposes of this PEIS 

delineation, ESH is defined as barren interchannel sand. 

Areas of open water where the bottom is visible, and areas of water impounded on barren 

sand islands were classified as shallow water. 

Sparsely to densely vegetated areas near barren sand and shallow water were defined and 

segregated, rather than included with ESH. From this assumption, wetlands and herb-

shrub vegetation were included as habitat mapping types. 

2.3.2.2 Habitat Type 1:  Open Water 

Open Water includes the moderately shallow to deep, non-vegetated main channel water, deep 

flowing braids, side-channels and deep, non-vegetated ox-bow lakes that remain connected to the 

river during mean flow conditions.  Man-made structures protruding into the flow (groins, jetties, 

etc.) were not delineated as Open Water, but floating or suspended features such as docks, water 

intake structures and bridges were delineated as Open Water. In short, all areas within the 

riparian habitat polygon not delineated as any other habitat type were classified as open water. 

The following habitat types typically border Open Water habitats (minimum area:  2.5 acres). 

Type Boundary Appearance 
Line Location Placement 
Guidance 

Emergent Sandbar Habitat 
Abrupt, moderately dark to very light 
sand above water level 

Draw line at water edge 

Herb-Shrub-Sapling Thickets Abrupt, obvious edge Draw line at water edge 

Non-ESH Sand 
Abrupt.  Banks and narrow 
shoreline beaches 

Draw line at water edge 

Riverine Forest Abrupt, obvious edge Draw line at water edge 

Shallow Water 
Ragged, particulate, declining 
particles 

Draw line where particles are less 
than 10% water matrix 

Wetland Matrix 
Ragged to abrupt, particulate, 
declining particles of dark brown or 
near black under water 

Draw line where vegetation 
particles are less than 10% in water 
matrix 

Daily Inundated Sand Plain 
Abrupt, obvious edge, sharp 
chroma difference 

Draw line at bright/dark sand line-
sand edge 

Lacustrine Sediments Wavy, indistinct, gradual 
Draw line when brighter color 
dominates matrix 

2.3.2.3 Habitat Type 4:  Emergent Sandbar Habitat 

Emergent Sandbar Habitat typically occurs as islands, island clusters, and strands near the main 

channel thalweg and major side channels on islands. These features are composed of fine sand 

to coarse and pea gravel deposited at elevations about 1.5 feet above annual mean or daily mean 
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(for areas subject to daily power peaking) water elevations. Mapping did not distinguish 

between wet and dry sand, since this is an incident, ephemeral, characteristic associated either 

with daily changes in flow (e.g., power peaking), local precipitation near the time of image 

capture, or substrate moisture from the capillary fringe from the changing water surface 

elevation. 

The following habitat types typically border ESH (minimum area 0.1 acres). 

Type Boundary Appearance Line Location Placement Guidance 

Open Water  
Abrupt, moderately  dark to very  
light sand above water  level  

Draw line at  water edge  

Herb-Shrub-Sapling  
Gradual to  abrupt; vegetation color 
deposes sand as  increasing color 
particles  

Vegetation particles become greater 
than 10% of sand matrix  

Wetland Matrix  
Abrupt, if at  all.  Sand at this  
interface most likely Non-ESH Sand  

Draw line at sand edge  

Riverine Forest  

Abrupt, if at  all.  Sand at this  
interface most likely Non-ESH Sand 
unless new point bar formed  
against old island  

Draw line at sand edge  

Daily Inundated Sand Plain 
Abrupt, obvious edge, sharp 
chroma difference, vegetation 
presence 

Draw line at vegetation or bright/dark 
sand line-sand edge 

2.3.2.4 Habitat Type 6:  Herb-Shrub-Sapling Thickets 

This type is dominated by low to tall herbaceous perennial vegetation growing on moderately 

well drained to excessively well-drained soils. Shrubs and saplings less than 5 feet tall and not 

yet supporting distinct canopies may comprise up to 75 percent of the stand. This habitat type 

also includes areas dominated by saplings of forest trees and larger shrubs with discernible 

canopies less than 10 feet in diameter. This was the dominant vegetation habitat mapped; 

representing the successional community development since the 1997 releases. 

The following habitat types typically border Herb-Shrub-Sapling Thicket habitats (minimum 

area 0.5 acres). 

Type Boundary Condition Line Location Placement Guidance 

Open Water Abrupt, obvious edge Draw line at water edge 

Emergent Sandbar Habitat Abrupt, obvious edge Draw line at vegetation-sand edge 

Non-ESH Sand Abrupt, obvious edge Draw line at vegetation-sand edge 

Riverine Forest Abrupt, obvious edge Draw line at tree canopy edge 

Wetland Matrix Abrupt, obvious edge 
Draw line at wet soil/lushness edge or at 
canopy edge 
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2.3.2.5 Habitat Type 7:  Non-ESH Sand 

Non-ESH Sand includes barren to sparsely vegetated (less than 20 percent) sand not suitable for 

the nesting of least terns and piping plovers. Non-ESH Sand was chiefly classified as such 

because of its size and position in the landscape relative to ESH. Typically included are exposed 

sand connected to riverbank beaches, steep sandy banks along islands, riverbanks, sand blowouts 

or dunes located in the interior of larger island or separated from ESH by vegetation stands, and 

sandy near-barrens along channel braids in island complexes. Sand areas on islands that are 

surrounded by forest trees are also included in this type. 

The following habitat types typically border Non-ESH Sand habitats (minimum area 0.5 acres). 

Type Boundary Condition Line Location Placement Guidance 

Open Water Abrupt, obvious edge Draw line at water edge 

Emergent Sandbar Habitat  Abrupt, obvious  edge  Draw line at  vegetation-sand edge  

Herb-Shrub-Sapling 
Abrupt, obvious edge to gradually 
flowing to ragged canopy size 
transitions 

Draw line where shrub canopies can 
be discerned 

Riverine Forest Abrupt, obvious edge Draw line at tree canopy edge 

Wetland Matrix  Abrupt, obvious  edge  Draw line at  wet soil/lushness edge  

Daily Inundated Sand Plain 
Abrupt, obvious edge, sharp 
chroma difference, vegetation 
presence 

Draw line at vegetation or bright/dark 
sand line-sand edge 

2.3.2.6 Habitat Type 9:  Riverine Forest 

Riverine Forest (primarily cottonwood) is composed of single stemmed woody vegetation (trees) 

in stands, groups, and clusters with measurable leaf canopies greater than 10 feet in diameter.  

Stand, cluster or group identification ranges from adjacent and overlapping canopies to canopy 

clusters separated by no more than 50 feet. Isolated trees were not mapped unless larger than the 

minimum mapping polygon. 

Canopies are identified as symmetrical to ragged multi-color masses with discernable dark 

shadows opposite the solar pathway. Soil moisture conditions within the riverine forest cannot 

usually be distinguished due to concealment of soil wetness by canopies. 

The following habitat types typically border Riverine Forest habitats (minimum acres 0.5 acres). 
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Type Boundary Condition Line Location Placement Guidance 

Open Water Abrupt, obvious edge Draw line at water edge 

Wetland Matrix Abrupt, obvious edge Draw line at tree canopy edge 

Emergent Sandbar Habitat Abrupt, obvious edge Draw line at tree canopy edge 

Non-ESH Sand Abrupt, obvious edge Draw line at tree canopy edge 

Herb-Shrub-Sapling 
Abrupt, obvious edge to gradually 
flowing to ragged canopy size 
transitions 

Draw line where dominant canopy 
diameter is greater than 3 meters 

2.3.2.7 Habitat Type 10: Active Agricultural Row Crop 

This type includes areas that have been or apparently are under cultivation and or irrigation. 

Furrows and irrigation lines are easily discernable. Edges are abrupt and distinct. This type is 

found on larger island and low floodplain terraces within the high banks of the riparian areas. 

The minimum area to for Active Agricultural Row Crop polygons is 1 acre. 

2.3.2.8 Habitat Type 11: Wetland Matrix 

Wetland Matrix habitats include rooted aquatic wetlands and emergent wetlands. Rooted aquatic 

wetlands include vegetated shallow waters generally less than five feet deep located in low 

energy positions, such as back channels, ox-bow pools, channel braids, relic channel ponds, 

deposition bank shallows, zones on the lee side of persistent islands, and protected waters created 

by groins and jetties. Vegetation occurs as sparse to dense submersed clusters of rooted aquatic 

plants, floating rooted aquatics and emergent obligate hydrophytes along the shallow fringe. 

These areas favor high water clarity during a sufficient portion of the growing season to allow 

rooted aquatic plants to germinate, establish roots and thalli, and to reproduce. 

Emergent wetlands include rooted herbaceous and low woody vegetation growing in water or 

wet soil, composed of species adapted to life in anaerobic conditions, but which generally do not 

require water to support reproductive processes. This type occurs along back-channel fringes, 

oxbow ponds, in-land relict channels, and poorly drained depressions in sandy uplands. The 

dominant vegetation is herbaceous perennial, but hydrophytic woody saplings and shrubs may be 

dominant.  These features are generally not discernible from remote sensing data. 

Wetlands Matrix habitats also include regions of high wetland/upland interspersion; where 

wetlands make up more than 60 percent of the landscape. Edges between habitat types are 

abrupt to highly diffuse and gradual. Apparent soil moisture and a frequency of interspersed 

small stand water bodies are used to assess the presence of this type. 
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The following habitat types typically border Wetlands Matrix habitats (minimum area 0.5 acres). 

Type Boundary Condition Line Location Placement Guidance 

Open Water 

Ragged to abrupt, particulate, 
declining particles of dark 
brown or near black under 
water 

Draw line where particles are less than 
10% in water matrix 

Emergent Sandbar Habitat Abrupt, obvious edge Draw line at vegetation-sand edge 

Non-ESH Sand 

Abrupt.  Outboard edges of 
narrow beaches and steep 
sand banks along protected 
channel reaches 

Draw line at vegetation-sand edge 

Herb-Shrub-Sapling 

Abrupt to gradual edge.  Soil 
saturation (darkening) and 
relative vigor of wetland 
versus drier vegetation is 
discernible 

Draw line at wet soil and/or density fringe 

Riverine Forest Abrupt, obvious edge Draw line at canopy edge 

2.3.2.9 Habitat Type 12: Shallow Water 

Shallow Water  includes  all  landlocked  water bodies such as lakes  and  ponds not dominated by  

emergent or  submersed vegetation.  Also included are  non-vegetated shallow backwaters and  

relict channels where  the  channel bottom can be  seen.  These  are  habitats that occur  along  

gradients between active  depositional zones (incipient sand bars)  and vegetated wetlands.  Many  

Shallow Water  habitats are  the products of  recent deposition or  braid blockage  when there  has 

been insufficient time for   colonization by   vegetation.  Habitats that appear to be   “incipient 

sandbars”   were   delineated as Shallow Water habitats because   it   was not possible to determine   
whether  incipient sandbars were  accruing  or ablating  at the  moment the image  was captured.  In  

addition, the gradual change   between “incipient   sandbar”   and Shallow Water   could not be   
consistently discerned.  

Shallow Water edges are abrupt between upland and ragged and diffuse between ESH and 

between Wetland Matrix habitats. The minimum area for Shallow Water habitat polygons is 1 

acre. 

2.3.2.10 Habitat Type 13: ESH Test Area Constructed Prior to 1996 

Constructed ESH Test Areas are generally rectilinear in form and greater than 5 acres. A muted 

or dark brown vegetation color, along with a widened row appearance (as compared to 

agricultural areas) is used to identify this type. Applying herbicides, tilling, blade ripping or a 

combination of mechanical and chemical practices applied in a linear fashion have created this 

type. Edges of Constructed ESH are always abrupt and distinct. These types are found most 

frequently for the 1998/1999 photo sets in the Garrison River Segment and the Fort Peck River 

Segment.  The minimum area for Constructed ESH habitat polygons is 1 acre. 
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2.3.2.11 Habitat Type 14: Daily Inundated Sand Plain 

Daily  Inundated Sand  Plain was defined after  field observations and  review  of gage  data, 

because gage  data helped to describe  the effects of  daily  power peaking  at Fort Peck Dam, 

Garrison Dam, and Fort Randall   Dam.  Each dam’s electrical output   changes daily.  Increasing 

the flow  of  water  through turbines to generate more  power increases the volume  of  flow  

discharged  to the downstream river,  and raises  the water surface  elevation  in the river  channel.   

During  the nesting  season, this daily  high discharge  and associated water  surface  elevation takes 

place in late afternoon.  

Daily Inundated Sand Plain is composed of medium sand to relatively coarse gravel plains that 

are inundated by a few inches to more than 3 feet on a daily basis during the nesting season.  

Specific timing and duration of inundation vary, but the lowest flow-induced stages typically 

occur in the morning and the highest stages in the late afternoon. This phenomenon occurs 

throughout the nesting season, rendering ephemerally emergent sand area subject to daily 

inundation and desiccation. 

This type of habitat appears differently when submerged than when exposed. It is critical that 

the time of the photograph used for habitat delineation is compared to the stage data from 

continually recording gages for the same period. Characteristics of this type have been validated 

by review of gage data for 1998, 1999, and 2005; stereoscopic interpretation of the 2005 low 

altitude photographs prepared for production of the orthophotographs; and through field 

verification in the summer of 2005. Key indicators for the identification of this type at low stage 

using orthophotographs include: 

Low range of color difference. The combination of a local uniformity of grain size (a 

function of localized fluvial energy gradients) and very low surface relief (materials are 

distributed in relatively level plains) create a uniform visual signature that contrasts 

sharply with areas not subject to daily inundation and desiccation. 

A higher chroma in general than for continually emergent sandbars. The daily “washing” 
removes fine sediments, particularly darker organic matter, which is also lower in 

specific gravity. 

A near absence of vegetation (particularly in the 2005 photo set), as daily stage 

fluctuations inhibits the germination and survival of most plant species. 

Identification during high daily stage includes: 

The presence of dark, water-covered, relatively uniformly textured plains outside of the 

thalweg and adjacent or confluent with emergent bars, beaches and islands. 

A smooth, regular and abrupt edge, as may be produced by the low scarps between daily 

submerged and perennially emergent areas. 

The following habitat types typically border Daily Inundated Sand Plain (minimum area 0.1 

acres). 

Type Boundary Condition Line Location Placement Guidance 

Open Water Abrupt, obvious edge 
Draw line at waterline or distinct 
submerged plateau edge 
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Wetland Matrix Abrupt, obvious edge Draw line at wet soil/lushness edge 

Emergent Sandbar Habitat Abrupt, obvious edge 
Draw line sand color difference or 
vegetation occurrence edge 

Non-ESH Sand Abrupt, obvious edge 
Draw line sand color difference or 
vegetation occurrence edge 

Lacustrine Fine Sediments Gradual, not obvious 
Most polygons in lower Fort Peck River 
Segment near Yellowstone confluence  

2.3.2.12 Habitat Type 15: Lacustrine Fine Sediments 

Lacustrine Fine Sediments include areas generally above water at the time of image capture that 

are exposed because of lowered lake levels or very slight daily power peaking stage fluctuations.  

These habitats occur in the headwaters of reservoirs and are most spatially important near the 

confluence of the Yellowstone River in the Fort Peck River Segment as it enters the Missouri 

River. This habitat type is composed of barren sediments comprised of clay, silt, and fine sand 

accumulations exposed by lowering of lake levels, and have not been colonized by wetland 

vegetation. These areas remain saturated to the surface, appear to be level, and rise only a few 

centimeters above water levels. 

The following habitats typically border Lacustrine Fine Sediments (minimum area 0.1 acres). 

Type Boundary Condition Line Location Placement Guidance 

Open Water Gradual wavy edge 
Draw line when brighter color dominates 
matrix 

Wetland Matrix Abrupt, obvious edge Draw line at vegetation edge 

Daily Inundated Sand Plain Gradual, not obvious 
Identify this type in apparent lake 
backwater conditions and in free flowing 
reaches 

2.3.2.13 Habitat Type 16: Anthropogenic Features 

Anthropogenic Features are man-made. Included are buildings, paved areas, large highways, 

urbanized areas, farmyards, and any non-natural feature larger than 0.1 acres. Boundaries are 

distinct and abrupt with all other natural habitat types. The minimum polygon size for 

Anthropogenic Features is 0.1 acre. 

2.3.3 Emergent Sandbar Habitat Change from 1998/1999 to 2005 

Sections 3 through 7 also show the results of a GIS intersection
13 

13 
  The GIS   “clip”   procedure was used  to  perform  this  step  of  the  analysis.   The procedure generates  a  new  polygon  

from  the geometric intersection  of  the two  separate clipped  polygon  features.  

of ESH delineated in the 

1998/1999 imagery with ESH delineated in the 2005 imagery. The analysis of the intersection 

identifies habitats that replaced ESH delineated in the 1998/1999 imagery, and lists a probable 

reason for the change. Graphs are provided to demonstrate redistribution of habitats between the 

two delineation years. Explanations for the change to those habitats that replace ESH are 

provided below. 
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2.3.3.1 ESH Lost to Erosion and Carried Down River 

Elevated, high-flow-deposited sands become susceptible to erosion as high flows end.   Some  

erosion  occurs as  result  of  precipitation runoff, as sheet and  rill erosion.  However, the majority  

of  erosion occurs at the exposed  sand - water  interface, which varies as water  stage  changes, and  

is most  pronounced  along  portions of  bars  nearest  the deepest primary  flow channel (thalweg)  or  

an active   chute.  An area   mapped in 2005 as “open water”   that had been   mapped as sandbar or   
another  elevated  habitat from the 1998/1999 imagery  is assumed to have  been lost  to erosion and  

the materials re-deposited downstream.  

2.3.3.2 ESH Retained in Original Position 

Portions of  the ESH delineated in the  1998/1999 imagery  remained in place, and  was delineated  

in the 2005 imagery.   
14 

14 
 In   later   numerical   analyses,   areas   of   “persistent   ESH”   were shown   to   serve as   the  most heavily  used  and  

productive nesting  sites for  the period  since  the 1997  releases.  

2.3.3.3 ESH Lost to Erosion and Redistributed Locally 

An area mapped as a Shallow Water habitat in 2005 imagery that overlaid ESH delineated from 

the 1998/1999 imagery, may or may not contain sediments from 1998/1999 ESH. It does 

indicate that former elevated habitats have eroded to a lower elevation. 

2.3.3.4 ESH Natural Succession to Uplands 

Much of the areas mapped as elevated, barren sandbar from the 1998/1999 imagery remain in 

originally accumulated locations but have been fully colonized by upland plant species. 

2.3.3.5 ESH Natural Succession to Wetlands 

Portions of lower elevation ESH (subject to more frequent contact with moisture) sometimes 

became densely vegetated with wetland vegetation. These include areas originally accumulated 

after 1997, and areas of shallow water where obligate hydrophytes have become established on 

accumulated sediments. 

2.4 Field Verification and Quality Control 
After completion of draft habitat delineations, field verification sampling was conducted during 

2005 and 2006. Data collected in the field provided ecological characterization information and 

linkages for orthophotographic image interpreters to compare remotely observed data to actual 

field sampling information. Sample locations were selected in GIS from the 1998/1999 

orthophotographs, from which coordinates were extracted and exported as waypoints for GPS 

equipment. Samples were selected to resolve uncertainties during delineation and to verify lines 

drawn. A large number of potential sample locations were initially identified and created as 

coordinate points throughout the project area, with recognition that all would not be available 

due to highly limited access and travel distances during the generally non-navigable, low-water 

summer field season. All data sampling and feature locations located using survey-grade GPS 

equipment. Field data were collected electronically using GPS data recording equipment and/or 

recorded on sampling forms developed for this field assessment. 

Summaries of field data and findings are used throughout this appendix, and additional field 

sampling data are provided in Attachments 4, 5 and 6. Attachment 6 provides a comprehensive 
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discussion of the field sampling extent, timing, locations, equipment and procedures, including 

listings of the locations of actual sample sites. 

2.4.1 Delineation Error, Accuracy and Reporting Precision Considerations 

Error occurs during delineation between habitat types.  The use of mapping data for planning and 

regulatory compliance purposes relies on an understanding of the accuracy of the mapping 

approximation. The fundamental question is the degree to which a given mapping product 

accurately defines a real world condition. The answer to this question is entirely premised on 

whether the imagery and field-collected spatial data describe real world conditions. This 

question cannot be separated from considerations for the duration of time that the identification 

may represent real world conditions. 

This delineation is structural in approach, that is; based on such elements as the height and 

density (or absence) of vegetation, rather than its compositions, using a single set of annual 

imagery collected during a relatively brief period. The imagery used (or any single frame 

imagery) fixes potential habitat polygon edges for an instant. Accuracy can be judged by either 

the degree to which a polygon defines the shape observable on the image, and or by whether the 

image represents the true nature and extent of the habitat as defined. 

Field sampling demonstrated (See Attachments 5 and 6) that riparian vegetation in the Missouri 

River valley is composed of repetitive structural groupings occurring at approximately equal 

local elevations relative to local flow and stage change frequency. Forests composed of large 

trees well defined by canopy shadows and adjacent lower vegetation are generally unaffected by 

normal flow events. They are however subject to shape change, therefore delineation boundary 

and area variability, due to wind (which cannot be easily accounted). Low-lying habitats such as 

ESH, daily-inundated sand, and of course, the area of water as a habitat type, are strongly 

affected by stage change. Stage change is not only an issue between years but also important 

during the collection of any photographic data set. This problem is most notable in segments 

subject to daily power generation peaking. 

The method used for this delineation is based entirely on visual acuity and practiced hand control 

during delineation. The true composition of the habitat unit being delineated was assumed to be 

known from field-examined textural and color differences in the image, through stereoscopic 

photogrammetric methods and from field sampling. If a difference in imagery texture or 

reflectance can be seen, it can be drawn. There may be hand wiggle but there is also real world 

high irregularity of vegetation edges and water/non-water interfaces, and variations do to the 

influence of time and events. Irregularities of borders along tree canopies and water edges must 

be smoothed to a high degree. At the delineation scale of 1:3000, edge irregularities of less than 

3-10 feet could not be observed. 

For the more elevated densely vegetated habitats, edge-definition issues can be somewhat 

accounted within the realm of drawing line thickness, relative to scale and error may be 

estimated as a percentage of area in declining importance as polygon size increases. The error in 

estimation of error would also be both highly uncertain and statistically meaningless, ranging 

from a potential of 50% for a generated 0.1-acre polygon, approximately 1% for a 1-acre 

polygon and 0.1% for a 10-acre regular circular polygon. Smaller polygons are likely somewhat 
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over estimated because the line would follow the outer edge of the smaller polygon at the 

expense of the large surrounding polygon. 

Imagery pixel size is 1 meter. This translates to approximately 80 pixels per inch of screen at 

1:3000 (1”=250’). At this scale, one is able to see crisp edges for vegetation and sand edges and 

define them with lines. On-screen line width (1 mm, 254 mm/inch) at this relative fraction is 

close to one pixel in width. This is the limit of the technology and appropriate for the scale. The 

error for what can be seen at this scale is approximately 7-feet (~3.5 feet either way). For 

example, the error range in a 1-acre circular polygon is approximately +/- 1%. As a polygon 

becomes smaller or more irregular, this error ratio gets larger. As a polygon becomes larger, the 

relative error, as the length of the perimeter to total polygon error becomes much smaller. 

Once lines are drawn, the geometry checked, fixed, finalized and polygons created, the 

calculation of areas is extremely precise using the strict Euclidian algorithms in the ESRI 

software (default = 9 decimal places). The resulting polygons have no line width problems. It is 

like cutting out a piece of material; it becomes a real, discrete object that can be measured and 

summed with other pieces to any level of accuracy. Polygon size summaries presented in all 

tables was rounded down to 0.1 acres. The 0.1 acre threshold for accuracy has at least one real 

world application; wetlands impacts are usually denominated in 10ths of acres for regulatory 

purposes. 

Giving  full consideration  for  the short-term dynamism of  the riverine  corridor, the methods used 

and the accuracy  of  the  base  imagery  accuracy  is estimated to range  for  elevated habitat types  
th 

from approximately  +/-50% in individual polygons nearing  the 1/10  acre  threshold to much less 

than 1 percent for  polygons =/> 5 acres.  The  accuracy  of  mapping  of  low lying  habitats is 

potentially  more  variable.  Since  power surge  stage  change  affects the upper (near dam) portions 

of  power  generation river segments, representation of  actual habitat conditions delineated on any  

particularly  image  may  range  from 100%  (at extreme low or  high water)  to 1-50% at average  

flow  conditions  (depending  like  elevated types on polygon size).  For  ESH measurement, an  

historic knowledge  of  actual use of  a  site  for  nesting  and recent  topographic data  are  needed  to 

define  the true  extent of  this type  of habitat for  the imagery  used (or  any  image)  for  a  period  of  

interest.   All evidence  suggest that the 1998 imagery  mapping  of  ESH represented just  bare  sand 

at the observed stage.  The  2005 imagery, supported by  nest point  data and sometimes detailed 

topographic data, allowed close approximation of the residual nesting habitat portion of ESH  The  

effects of stage  change on low-lying habitats is discussed in Attachment 3, Hydrology.  

2.5 Analyses of Nests, Nest Success, and Nest Habitats 
This set of analyses investigated the significance of locations and distributions of GPS-recorded 

least tern and piping plover nests. The analyses identified characteristics, patterns, and 

relationships between nesting and habitat that assist in the development and quantitative 

assessment of alternatives in the PEIS.  Analyses included, but were not limited to: 

Distributions of nests by river mile; 

Distribution of NestAreas; 

Identification of highly successful natural ESH islands; 

Identification of highly successful constructed ESH islands; 
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Identification of ESH not used for nesting; and 

Development of Internest distances and nesting acreage occupied. 

The discussion provided in this section provides details on analyses that are common to each of 

the five segments in the study area. It is important to note that some analyses were not 

conducted for all five of the segments in the study area because of limitations in available data. 

As such, only analyses common to all five segments are discussed in this section of the 

document; procedures used to conduct additional analyses that were unique to a particular 

segment (e.g., the Gavins Point River Segment) are explained within the discussion of that 

segment. 

2.5.1 Distribution of Nests and Nesting Success by River Mile 

This analysis was undertaken as a first step in the characterization of nests and nesting success 

within the study area segments. Clusters of total nests, successful nests, and failed nests were 

grouped and analyzed by their location within each river mile of a segment. 

Because this analysis served as the starting point for the evaluation of nesting data along spatial 

parameters, its description uses the Gavins Point River Segment as an example. There are 

several reasons for showing the analysis of nesting-habitat by river mile within the framework of 

a general methodology discussion. Findings from the analysis revealed that more detailed 

analyses of nest data and habitat delineations would be required to understand nesting patterns.  

For this reason, this basic analysis was not repeated for all segments in the study area – its 

findings led to the development of more robust and meaningful analyses. Nevertheless, it is 

important in communicating methods used in further analyses. The discussion below is intended 

to provide a more thorough understanding of the detailed spatial analyses of habitat and nest data 

discussed later in this section. 

2.5.1.1 Gavins Point River Segment Example 

River miles were used as sectioning points for a GIS feature layer that sliced the Gavins Point 

River Segment into polygons of equal length, but unequal area because of extensive variability in 

channel width and alignment. The river mile polygons were used to select all nests from the TP 

DMS Gavins Point River Segment nest layer for the years 1999 through 2006 – nest counts and 
15 

successful nests

15 
 A  successful nest is  defined  as a  nest within  which  at least one egg  hatched.  

 were obtained.  

Tables 2-3 and 2-4 present these data by river mile and year, sorted by total number of nests.  

Table 2-3 lists all nests (least tern and piping plover) for the Gavins Point River Segment. Table 

2-4 shows only successful nests. Each of the tables also provide percentages of total counts, 

cumulative percentages by river mile, and the number of years that nests were established within 

a particular river mile. Gray shading designates river mile locations with sandbars mechanically 

constructed by the Corps in 2004 and 2005. 

During the period of data analysis (1999-2006), 39 out of a total of 58 river mile locations 

(shown in Tables 2-3 and 2-4) had nests established in the Gavins Point River Segment. The 

following observations can be made from the tables: 

the cumulative percent column of Table 2-3, shows that more than 95 percent of all nests 

were established within 25 river miles of the 58 river-mile segments; 
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the cumulative percent column of Table 2-4 shows that 95 percent of successful nests 

were established within 21 river miles of the 58 river-mile segments; 

the top-ranked 15 river mile segments supported 85 percent of all nests in the Gavins 

Point River Segment between 1999 and 2005; 

As shown in the tables, nesting in the Gavins Point River Segment was consistently clustered in 

a relative few locations. This is depicted in Figure 2-2. The habitat delineations prepared for 

this analysis showed that sandbars created by the 1997 releases were substantially eroded in 1998 

and 1999. The observed clustering suggests that, during the period of analysis, nesting-habitat 

was concentrated in several discrete areas, with a few of those areas being of higher importance 

to population size and reproductive effort (nesting). 

Nest Failure
16 

16 
 A  failed  nest is defined  as a  nest within  which  zero  eggs  hatched.  

was also clustered in the Gavins Point River Segment, as shown in Figure 2-3. 

The average failure rate in Gavins Point River Segment was approximately 35 percent, and the 

statistical correlation between total nests and total failed nests was 0.96. For 14 of the 18 river-

mile segments with failure rates greater than average, their locations are upstream of RM 785
17

17 
 RM will be used  in  place  of  river  mile when  specific river  miles  are listed.  

. 

RM 797 through RM 804 presented contiguous high failure rate segments with the highest 

overall reach failure rates occurring at RM 799 through RM 800. 
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Table 2-3
 
Gavins Point Nest Distribution by Year and River Mile:
 

Sorted by Total Number of Nests
 

River 
 Mile 

 1999  2000  2001  2002  2003  2004  2005  2006  Total 
% of  

 Total 
Cuml.  

 % 
Count 

 Years 

 788  25  20  20  59  56  69  42  17  308  10.6%  10.6%  8 

 756  29  38  14  45  83  61  12 5   287  9.9%  20.4%  8 

 770      5  21  25  7  44  121  223  7.7% 28.1%  6 

 781  34  35  21  10  13  35  41  11  200  6.9%  35.0%  8 

 795  1  27  29  25  18  39  24  26  189  6.5%  41.5%  8 

 761       

 

      

 14  66  82  162  5.6% 47.0%  3 

 801  7  10  27  48  22  27 9   150  5.2%  52.2%  7 

 754  63  52  34  149  5.1% 57.3%  3 

 769  12  5  1   1  2  64  62  147  5.1%  62.4%  7 

 793   1  6  38  46  25  16  12  144  4.9%  67.3%  7 

 778  3   9  45  41  21  2   121  4.2%  71.5%  6 

 777  7  23  25  24  8   31   118  4.1%  75.5%  6 

 804  9  4  2  7  14  10  17  32  95  3.3%  78.8%  8 

 802     1  7  34  32  11  85  2.9%  81.7%  5 

 759    16  24  16  9 5  1   71  2.4%  84.2%  6 

 790  44  14   1  2     61  2.1%  86.3%  4 

 767  4  11  7   12  10    44  1.5%  87.8%  5 

 758     3  11  11 8  4   37  1.3%  89.0%  5 

 791        16  19  35  1.2%  90.2%  2 

 798  3  18  9  2  1   1   34  1.2%  91.4%  6 

 789  1   1  3  5  4 6  8   28  1.0%  92.4%  7 

 803  1  1   3  5  8 4  2   24  0.8%  93.2%  7 

 757  3  8  6  4  2     23  0.8%  94.0%  5 

 766    1  19  3     23  0.8%  94.8%  3 

 808       1  15 7   23  0.8%  95.6%  3 

 800  2  1     1   16  20  0.7%  96.3%  4 

 797    2   1  6  8   17  0.6%  96.8%  4 

 787      2  4 3  5   14  0.5%  97.3%  4 

 796  3  1  2  1  3  2 2    14  0.5%  97.8%  7 

 782      3  1  9   13  0.4%  98.2%  3 

 807  2      3  7   12  0.4%  98.7%  3 

 799  1  7  2  1      11  0.4%  99.0%  4 

 764    7  1     8   0.3%  99.3%  2 

 768    6  1     7   0.2%  99.6%  2 

 786      1  1 2   4   0.1%  99.7%  3 

 755       1  2  3   0.1%  99.8%  2 

 774       3    3   0.1%  99.9%  1 

 772         

       

 2 2   0.1%  100.0%  1 

 765  1 1   0.0%  100.0%  1 

 Total  184  226  198  366  441  439  543  513  2,910    

Count 
Years  

 18  18  22  24  27  22  27  26     
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Table 2-4
 
Gavins Point Successful Nest Distribution by Year and River Mile
 

Sorted by Total Number of Nests
 

River 
Mile 

1999 2000 2001 2002 2003 2004 2005 2006 Total 
% of  
Total 

Cuml. % 
Count 
Years 

 788  16  17  16  54  53  54  15 8   233  12.2%  12.2%  8 

 756  24  35  8  32  54  30 8  2   193  10.1%  22.3%  8 

 781  28  28  20  5  10  19  30 4   144  7.5%  29.8%  8 

 770   3   11  9   34  75  132  6.9%  36.7%  5 

 795   24  23  23  12  18  18  13  131  6.9%  43.6%  7 

 761      6   52  50  108  5.6%  49.2%  3 

 769  6  5  1     48  41  101  5.3%  54.5%  5 

 778  1   9  39  36  13      98  5.1%  59.6%  5 

 754       57  20  19  96  5.0%  64.6%  3 

 793   1  6  16  33  13 9  2   80  4.2%  68.8%  7 

 801   3  9  15  39  5 6     77  4.0%  72.9%  6 

 777  5  18  20  21  8   2     74  3.9%  76.7%  6 

 804  1  2  2  7  10  3  15  16  56  2.9%  79.7%  8 

 759      15  15  8  9 2     49  2.6%  82.2%  5 

 802        1  6  21  12 5   45  2.4%  84.6%  5 

 790  26  10    1  1        38  2.0%  86.6%  4 

 767  2  10  5    10  2      29  1.5%  88.1%  5 

 757  3  8  6  4  2        23  1.2%  89.3%  5 

 798    11  8  2       1   22  1.2%  90.4%  4 

 789  1    1  2  4  4 5  4   21  1.1%  91.5%  7 

 758        3  5  8 5     21  1.1%  92.6%  4 

 808              15 4   19  1.0%  93.6%  2 

 791              13 5   18  0.9%  94.6%  2 

 803        3  5  3 3  1   15  0.8%  95.3%  5 

 766      1  14          15  0.8%  96.1%  2 

 797      1    1   6  3   11  0.6%  96.7%  4 

 796  3    1  1  3  1 1     10  0.5%  97.2%  6 

 782          3     7   10  0.5%  97.8%  2 

 800    1        1   5  7   0.4%  98.1%  3 

 764      6  1         7   0.4%  98.5%  2 

 807             2  4  6   0.3%  98.8%  2 

 768      6           6   0.3%  99.1%  1 

 787          1  3   1  5   0.3%  99.4%  3 

 799    1  2  1         4   0.2%  99.6%  3 

 755             1  1  2   0.1%  99.7%  2 

 786          1  1     2   0.1%  99.8%  2 

 772      2           2   0.1%  99.9%  1 

 765        1         1   0.1%  99.9%  1 

 774             1    1   0.1%  100.0%  1 

 Total  116  177  168  272  320  265  323  271  1,912    

Count 
Years  

 

 12  16  22  23  24  19  24  22     
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Figure 2-2 
Total Nest Density per River Mile 

Figure 2-3
 
Nest Percent Failure by River Mile
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The nine river mile segments with 50 or more nest failures are shown in Table 2-5. Most, 

including three segments with constructed sandbars, had failure rates at or below the mean. 

Table 2-5
 
River Mile Segments with 50 or More Nest Failures
 

River Mile 
Total Nest 
Failures 

Percent 
Failed 

Origin 

801 73 48.7% Natural 

793 64 44.4% Natural 

770 91 40.8% Created 

754 53 35.6% Created 

761 54 33.3% Created 

756 94 32.8% Natural 

795 58 30.7% Natural 

781 56 28.0% Natural 

788 75 24.4% Natural 

2.5.2 Distribution of Nests and Nest Success by NestArea 

The initial examination of nesting-habitat by river mile served as a preliminary tool to segregate 

riverine habitat that does not support any nesting from areas that support nesting, and successful 

nesting. However, analyses based on river mile classifications alone obscure important 

ecological conditions and artificially divide natural clusters of nests (see Figure 2-4). Additional 

evaluations conducted as part of the analysis of nests by river mile revealed that there was no 

significant correlation between river mile location, area in acres or position in the reach with nest 

numbers, nest density, or nest success. 

Figure 2-4
 
Example of Segmentation by River Mile
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NestArea is a descriptive term used throughout this analysis. The term was created to refine 

spatial understanding of nest clustering and to avoid the artificial segmentation of data by river 

mile. NestAreas were defined by selecting clusters of individual nests, and NestArea polygons 

were created by buffering selected nest groupings with a 100-meter radius. NestArea polygons 

were named by combining the USGS quadrangle name and river mile spread into a single name 

(e.g., St. Helena: 787.9-788.2). An example of the grouping of nests, and the assignment of 

NestArea names is provided in Figure 2-5. 

Because some of the identified NestAreas were composed of different islands that were active 

during different years, a subunit representing a single island sandbar was added to the NestArea 

name whenever appropriate. Many NestAreas were composed of distinct and separate nest 

clusters, which were given an additional naming attribute of an ordinal letter (A, B, C, etc.). 

The construct of the NestArea was the grouping of nests by annual activity (conceptually equal 

to the “site” in the TP-DMS) and inter-annually, to assess trends in location usage. 

The results of this analysis are discussed within Sections 3 through 7 of this appendix. The 

discussions provide study area segment-specific distributions of total nests and successful nests 

by NestArea for each of the five study area segments. In addition, the analysis includes further 

investigations of highly successful NestAreas for select study area segments. 

Figure 2-5
 
Example of NestArea Nomenclature and Nest Cluster Grouping
 

2.5.3 Analyses of Productive Emergent Sandbar Habitat Characteristics 

Distributions of nest establishment and nest success by NestArea were used to identify sites that 

serve as highly productive nesting areas. However, the NestArea distributions alone do not 

describe the characteristics of ESH upon which successful or unsuccessful nesting occurs. Also, 

the NestArea distributions do not identify ESH islands that are not selected for nesting. 
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The analyses investigated nest establishment and nest success within individual ESH polygons 

delineated from the 2005 imagery, and identified characteristics of ESH successful ESH, 

unsuccessful ESH islands, and ESH islands upon which nesting did not occur.  

Analyses relied on the integration of the GIS data from the Emergent Sandbar Habitat Change 

from 1998 to 2005 assessment (described above). That analysis had been initially conducted to 

describe the fate of 1998/1999 ESH, but a finding emerged when a number of ESH polygons 

defined from the 1998/1999 delineation were again delineated as ESH based on the 2005 

imagery. 

All available years of nesting data for each study area segment were used in the analyses.  

Nesting data were plotted against the background of the 1998/1999 and 2005 habitat delineation 

polygons to identify characteristics of ESH that explain nesting use, nesting success or failure, 

and the lack of nests on ESH polygons. Structural and spatial characteristics of individual ESH 

polygons were investigated to develop an understanding of topography, shape, location within 

the channel, elevation above the waterline, vegetation coverage, and substrate composition.  

Extensive analyses were conducted for the Gavins Point River Segment to identify similarities 

and differences among successful, unsuccessful, and unused ESH. Findings from the analyses 

were applied to the other four study area segments.  The following were analyzed in detail: 

nest density, measured in nests per acre; 

highly successful nests; 

ESH with limited or no successful nests; 

mapped ESH not used for nesting-habitat; 

relative elevation / flood risk; 

relative size; and 

predation risk. 

2.5.4 Establish ESH Acreage Goals for PEIS Alternative 5 

Alternative 5 of the PEIS was described in the Notice of Intent as, “Manipulate Sufficient 

Habitat to Maintain Fledge Ratios.” The premise being that, based on the measured nesting and 

fledgling productivity from mechanically created ESH, there would be some measurable area of 

mechanically-created and maintained ESH that, if constructed and maintained, would be 

sufficient to meet the fledge ratio goals for both species. This analysis establishes the area of 

nesting-habitat occupied by least tern and piping plover in each segment of the study area. 

It is important to note that this analysis does not compute fledge ratios, i.e., the number of 

fledglings per adult pair. Rather, this analysis assumes that, since current fledge ratios have met 

the BiOp goals, the number of acres of suitable habitat that have produced those ratios will be 

sufficient to maintain those ratios in the future. Estimates of ESH acreages needed are based on 

the assumption that the acreage of ESH used by a successful population can also be used to 

establish a target for the area of ESH needed to sustain a desired population level. 
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Procedures used to measure the area of nesting-habitat used are described below,
18 

18 
 Several different GIS-based  methods  were tested  to  measure the area  used  by  individual  nests  and  the  total areas
 
  

used  within  recurrent  nesting  clusters  (e.g.,  Total Nest Cluster  and  Time Slice  Distances,  Minimum  Convex  Polygon
 
  
Assessment, Thiessen  polygons,  Delaunay  triangulations,  etc.)   All were unsuitable for  this  analysis.
 
  

and it is 

important to note that the acreage estimates are conservative. This is because the final acreage 

goals that are represented under PEIS Alternative 5 are not based on estimates of nesting-habitat 

occupied for any single year. Rather, the final acreage goals are based on estimates of the 

nesting-habitat occupied over the entire period of analysis, which results in a larger acreage 

requirement because multi-year data is more geographically dispersed. Eight years of occupied 

nesting area data were used to derive ESH acreage goals for the Gavins Point River Segment and 

the Lewis and Clark Lake Segment, and six years of occupied nesting area data were used to 

derive ESH acreage goals for the other three segments. 

Nesting-habitat is defined in this analysis as the areas of barren sand occurring on interchannel 

sandbars that remain exposed above water levels for periods sufficient for least tern and piping 

plover to establish nests. Nesting-habitat is (by definition of usability for nesting) stable for 

periods of at least 30 days and usually longer than 60 days during the breeding season.
19 

19 
 It is assumed  that inundation,  even  by  a single event, is  fatal  to  an  established  clutch  and  to  unfledged  chicks.
 
  

For the purpose of this analysis, the following fundamental notions were established: 

the presence of a nest was taken as evidence that the conditions suitable for nest 

establishment existed at a specific location; 

nest establishment represents a choice by the species of one area over others; 

establishment of a successful nest (one within which an egg hatches) demonstrates that 

suitable nesting conditions persisted for at least the period of nest establishment and egg 

incubation; 

establishment of numerous nests with multiple occurrences of success over the span of 

one or more years in proximate location to one another defines those areas that possess 

the characteristics most favorable for nesting; 

the recording of a successful nest and group of successful nests demonstrates that 

nesting-habitat existed at a location, even if that habitat is absent during a later 

observation; and 

areas that do not support nests in an area supporting an available nesting population are 

not considered nesting-habitat (although such areas may support some other critical 

survival need for least tern and piping plover) 

Steps involved in the analysis are described below. 

2.5.4.1 Step 1: Separate the Data. 

Nest data was separated by study area segment, species, year, and NestArea as the first step in 

the analysis. Both successful and unsuccessful nests were used in this analysis, and all nests 

recorded at a site were used without regard to timing of nest establishment during the breeding 

season. 
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2.5.4.2 Step 2: Measure Distances between Nests 

GIS procedures were used to measure the distances between nests in each separate data set, and 

to determine the nearest-neighbor for each nest. For example, NestArea A shows 100 least tern 

nests for the year 2000. The GPS-located point that represents Nest 1 of NestArea A is 0.5 

meters from the GPS-located point that represents Nest 37 of NestArea A. Distances between 

Nest 1 and the remaining 99 nests located in NestArea A in the year 2000 are all greater than 0.5 

meters. The nearest-neighbor measurement for Nest 1 would be 0.5 meters. Procedures that 

measured the nearest-neighbor distance for Nest 1 were repeated for all 100 nests located in 

NestArea A during the year 2000, which yielded a data set of 100 nearest-neighbor 

measurements for least terns in NestArea A during the year 2000. 

2.5.4.3 Step 3: Establish the Radius of Nesting Habitat Circles 

Nesting-habitat circles were used to estimate the acreage used for nesting-habitat, and nearest-

neighbor measurements were used to establish the radius of the habitat circle for each nest. 

Given the example in Step 2, the 100 nearest-neighbor measurements for NestArea A form a 

distribution of 100 least tern data points. In Step 3, statistics that describe the distribution of 

nearest-neighbor distances (e.g., minimum, maximum, mean, and quartile values) were 

calculated, and a nesting-habitat circle radius was derived from the statistics. While the mean 

and the median of a distribution describe the expected value, the third quartile value of the 

nearest-neighbor measurement distribution was used in this analysis to conservatively estimate 

the area measured as nesting-habitat. In the example of the 100 nearest-neighbor measurements 

for NestArea A in the year 2000, the third quartile value would be higher than 74 of the other 

nearest-neighbor measurements. The third quartile nearest-neighbor value represented the 

diameter of the habitat circles for NestArea A, and the radius of the circle was represented by 

half of the diameter. 

Nearest-neighbor distance measurements sometimes resulted in measurements in excess of 

hundreds of feet.  These were assumed to be single, isolated nesters using small patches on larger 

islands or single bare sand patches on smaller islands. Accounting for the area used by all birds 

required that these distant nests be assigned a reasonable buffer distance. Since much trial and 

error produced no consistent test for reasonability, a common statistical test for identifying 

outliers in datasets was used. 

Most methods for statistical outlier identification would identify a nearest-neighbor distance of, 

for example, 389 feet as belonging to a different group than a group with nearest-neighbor 

distance numbers with a range from 30 to 50 feet. The objective, however, was to assign a 

reasonable buffer radius to obtain an area commanded by each nest and for all nests. Lacking 

multiple nearest-neighbor measurements, the habitat circle radius assigned to the outliers was set 

at the calculated Upper Inner Fence outlier distance.  The equation for this statistical value is: 

Upper Inner Fence Distance = Third Quarter Value  +  1.5 x IQR, where 

IQR = Third Quarter Value – First Quartile Value 

Nesting-habitat circle radii for distant nests on the same island as a NestArea cluster were set at 

the third quartile value for that island, which included the nearest-neighbor distance of the most 

distant nest. For cases in which the Upper Inner Fence Distance was less than the third quartile 

value, the third quartile value was used. Nesting-habitat circle radii for widely separated distant 
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nests established on sandbars separated by hundreds to thousands of feet were assigned a habitat 

circle radius equal to the Upper Inner Fence Distance for the entire annual cohort for the study 

area segment. 

2.5.4.4 Step 4: Establish Nesting Habitat Polygons 

Radii  established in  Step  3 were  used to establish  circles around  each nest that represent acres of  

territory  surrounding  each nest.  Again, it  is important to reiterate that the  radius of  each  circle  

was calculated  separately  for  each  species, each NestArea, and each  year of the  period of 

analysis.  

Each nesting  territory  circle was plotted in the GIS  model, with overlapping  areas of  circles  

counted only   once   in the calculation of   the   polygon’s total acreage.  This procedure   was repeated   
for each species, each NestArea, and each year of the period of  analysis.   

Figure 2-6 provides a graphic representation of the results for least terns at a single NestArea. 

Each circle in the figure represents the nesting-habitat territory assigned to each nest, and the 

figure shows circles with different colors along with a nesting year designation. For example, 

the areas within the gray circles represent the acreage of habitat used by least terns at the 

NestArea designated as Elk PT 756.3-757.3 during 1999. 

Figure 2-6
 
Example of Measured Nesting Habitat Polygons: Least Tern 1999 - 2006
 

2.5.4.5 Step 5: Calculate Combined Area of Nesting Habitat Polygons 

After Steps 1 through 4 were completed, habitat circles for both species and for all years in the 

period of analysis were combined for each NestArea.
20 

20 
  The GIS procedure “dissolve”   was   used   to   combine habitat circles into   irregularly   shaped   polygons.    The 

procedure removes boundaries  between  adjacent polygons.  

It is important to note that each circle in 

the combined set retained its radius that was established in Step 3. As can be seen in Figure 2-6 

above, the total combined area for all years is not represented by the sum of the area occupied 
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during each year from 1999 through 2006. Overlapping areas of the habitat circles on each 

NestArea were again counted only once in the calculation of total acreage represented by 

combined nest territory circles. 

It  is recognized that the  method used to measure  nesting-habitat likely  overestimates the  actual 
th 

area  used in any  year (i.e., use of  the 75  percentile for  nearest-neighbor distance  measurements  

as the habitat circle  radii, and the use  of  widely  distributed multi-year data).  However, it  was  

imperative  that the ESH acreage  goals established  for  PEIS  Alternative  5 would reliably  support 

the largest adult population of least tern and piping plover  present during the period of  analysis.  

2.6 Sensitive Features and Protective Buffers Assessment 
The sensitive features and protective buffers assessment defines those areas most suitable for 

ESH construction and maintenance, as well as those areas that if used would result in potentially 

significant impacts to either the natural or manmade environment. It identifies the conditions 

and locations that cannot be practically considered for inclusion in the ESH program. The 

conservation or protection of designated sensitive features is assumed to have a real and 

definable spatial expression – i.e., an area of land and water that they cover or occupy. The area 

associated with each sensitive feature is the sum of its physical area and the area around it 

considered necessary to conserve or protect its essential quality. 

This process of eliminating areas that should be avoided leaves the remaining areas as the most 

suitable for ESH construction and maintenance on a segment-by-segment basis. The basis for 

this evaluation assumes the existence of man-made and natural features that should be conserved 

or protected from the land use changes that would occur from ESH program implementation. 

These include known locations for the habitats of other protected plant and animal species, 

natural heritage and cultural resources, public and private infrastructure features, existing public 

and private recreational features, and other elements of the constructed environment. Included in 

this group are special habitats such as Clean Water Act Section 404 Jurisdictional Wetlands, and 

cultural and historical resources. The location of historical sites within the subject segments was 

incorporated into the overall exclusion area to avoid public disclosure of site locations. 

In addition to sensitive resources that should be avoided, a number of physical constraints limit 

the locations where ESH sites can be constructed. There are many high-energy or sediment-

starved reaches where the placement of substrate to construct sandbars would be nearly 

impossible. Construction and maintenance of ESH in these areas would not be feasible because 

of high costs, increases in occupational risks, and only brief persistence. 

2.6.1 Sensitive Resource Buffers and Exclusion Zones 

An initial list of sensitive resources to be avoided was developed and circulated to the USFWS, 

National Park Service (NPS), and the affected states with a request to review and comment. 

Specifically, agencies were formally requested to review the Corps’ suggested list and provide: 

1.	 any additional features or resources to be avoided, 

2.	 minimum buffer distance for the resources already listed as well as any additional 

resources recommended for avoidance, and 


3.	 a reference or justification for each of the buffer distances provided. 
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Affected states and agencies were asked to indicate if the resources and associated buffer 

distances provided were a regulatory limit, published in the scientific literature, or based on best 

professional judgment (USACE, 2005b). The following list was sent to various agencies and 

intuitions on May 26, 2005 and again on March 2, 2006. 

Sensitive Resource Features 

Areas with Scenic Viewsheds/Vistas 

Boat Ramps 

Bridges 

Cold Water Reaches 

Confluences with Uncontrolled Tributaries 

Cultural/Historic Resources 

HTRW Sites 

Islands/Sandbars with Trees >4-inch DBH 

Mining Sites 

Missouri Recreational River Reaches for 2005 and 2006. 

Municipalities 

Mussel Beds 

Native American Lands 

NPDES-permitted Outfalls and Waste Water Discharge Points 

Other State-Listed Species populations or designated critical habitats 

Recreation Areas 

Submersed Cable and Pipeline Crossings 

Submersed Historical Archeology Sites 

Tailraces 

Thalweg 

Water Intakes for Agricultural, Municipal, or Industrial Water Use 

NWI-Mapped Wetlands 

The agency and institutional responses to this information request are presented in Tables 2-6 

through 2-14.  Table 2-15 provides a summary of the responses used in the analysis. 
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Table 2-6 
 
 
Montana-Dakota Utilities Sensitive Features and Protective Buffers
 
  

Sensitive Resource Feature  Location   
Upstream  
Buffer (ft)  

Downstream 
Buffer (ft)  

R.M.  Heskett  Station  Cooling  Water I ntake   
Lat.  46"  52'  3.86"  N  
Long.  100"52'  56.57"  W  

12,500  6,000  

R.M.  Heskett  Cooling  Water D ischarge  Outfall  
(winter)   

Lat.  52'  4.67"  N  
Long.  100'  52'57.39"  W  

12,500  6,000  

R.M.  Heskett  Station  Cooling  Water D ischarge  Outfall  
(summer)   

Lat.  46  52'  2.50"  N  
Long.  100'  52'  55.32"  W  

12,500  6,000  

West  End  Point  of  Natural Gas  Pipeline  Crossing  
(Pierre,  SD)   

Lat.  44  22'  14.26"  N  
Long.  100'  22'  20.48"  W  

12,500  6,000  

East  End  Point  of  Natural Gas  Crossing  
(Pierre,  SD)   

Lat.  44"  22'  21.44"  
Long.  100'  21'  58.36"  W  

12,500  6,000  

Table 2-7 
 
 
Montana Water Center Sensitive Features  and Protective Buffers
 
  

Sensitive Resource Feature  Location   

Below  Fort  Peck  Reservoir  

Upstream  
Buffer (ft)  

Downstream 
Buffer (ft)  

Cold Water R eaches   1,000  250  

Mussel Beds  1,500  250  

State  Listed  species  or d esignated  habitats  1,500  1,500  

Municipal Water  Intakes  1,500  500  

NWI  - Mapped  Wetlands  1,000  500  

Table 2-8 
 
 
North Dakota Game and Fish Department 
 
 
Sensitive Features  and Protective Buffers
 
  

Sensitive Resource Feature  Location   
Upstream  
Buffer (ft)  

Downstream 
Buffer (ft)  

Paddlefish  and  other N ative  Rare  Fish  Habitat  to  
Avoid  

Yellowstone  River C onfluence  
with  Missouri  

Paddlefish  and  other N ative  Rare  Fish  Habitat  to  
Avoid  

Erickson  Island  near  Williston  

Paddlefish  and  other N ative  Rare  Fish  Habitat  to  
Avoid  

Missouri River  
between  RM  1130  - 1331  

Boat  Ramps  (River)    600  600  

Boat  Ramps  (Lakes)    1,200  1,200  

Lake  Shoreline  Access  Routes  on  Sakakawea  
Corps  Riverdale Office  has  
Locations  

1,200  1,200  

Municipalities  Various  

Bismarck  Burnt  Boat  Ramp  
Heart  River  
Confluence  

Cabin or C ottage  Areas  (Recreation  Areas)  Various  1,200  1,200  
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Table 2-9
 
South Dakota Dept. of Environment and Natural Resources
 

Sensitive Features and Protective Buffers
 

Sensitive Resource Feature Location 
Upstream 
Buffer (ft) 

Downstream 
Buffer (ft) 

Water Quality 
Downstream of Garrison 

Dam n/a n/a 

Table 2-10 
 
 
 Nebraska Game and Parks Commission  



 Sensitive Features and Protective Buffers 
 
 

Sensitive Resource Feature  
 Location  

Upstream  
 Buffer 

Downstream 
 Buffer 

 Bald Eagle Nests 
   Various –    Survey 1 mi 

   up and downstream of 
   desired project location. 

     0.5 mi or line of 
 sight 

      0.5 mi or line of sight 

Least  Tern  and  Piping  Plover N est  Sites  Various  
0.25  mi  of  active  
nests  

     0.25 mi of active nests 

   Blue Sucker Riffle Complexes   Various    Do not disturb riffle      Do not disturb riffle. 

 Mussel Beds  Various   

 Wetlands  Various   

  Sicklefin/Sturgeon Chub Unknown    

   Other Nesting Birds 
    On Existing Sandbars or 

  
    any area of Disturbance 

     Threatened or Endangered Fish Species  Various   
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Table 2-11
 
U.S, Fish and Wildlife Service
 

Sensitive Features and Protective Buffers
 

Sensitive Resource Feature 
Location 

Upstream 
Buffer (ft) 

Downstream 
Buffer (ft) 

Active Bald Eagle Nests 
Various - pre-construction 
survey required 

0.5 mi 0.5 mi 

Mussels 
Various - pre-construction 
survey required 

Least Tern and Piping Plover Nesting Colonies 
Various - pre-construction 
survey required 

0.25 mi 0.25 mi 

Pallid Sturgeon Habitat 
Various - pre-construction 
survey required 

tbd tbd 

Boat Ramps Various - known locations case-by-case case-by-case 
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Table 2-12
 
U.S. National Park Service
 

Sensitive Features and Protective Buffers
 

Sensitive Resource Feature 
Location 

Upstream 
Buffer (ft) 

Downstream 
Buffer (ft) 

Entire MNRR All Aspects of the MNRR None - avoid all None - avoid all 

Table 2-13
 
South Dakota Game Fish & Parks
 

Sensitive Features and Protective Buffers
 

Location Species Date Site Use by Turtles 

Below Lake Yankton (outlet is locally known 
as the bubble), RM 810-809.72, SD side 

Smooth softshell 3/19/99 
Over 100 smooth softshells on bottom, in clam 
bed, wintering site 

Upper end of sandbar at RM 807.1-807.4 

Smooth softshell 
False-map turtle, 
Possibly other 
species. 

8/24/99 
Many nests on island, one live smooth softshell 
and one live false-map turtle captured and 
released. 

Large sandbar just upstream of the island at 
the mouth of the James River, RM 800.8 

Smooth softshell 8/24/99 
Nest site and nursery for smooth softshells; 24 
YOY smooth softshells and one adult male 
captured and released. 

1st sandbar in channel between Elk Island 
and mouth of James River, RM 800.4 

Smooth 
softshell, 
Possibly other 
species 

8/24/99 
30-40 turtle nests, YOY smooth softshells found 
and much sign of smooth softshells 

1st small sandbar between Elk Island and 
SD shore, RM 800.3 

Smooth softshell 8/24/99 Much evidence of smooth softshells 

North side of Goat Island, RM 783.0 to 
783.2 

Unknown, 
probably both 
smooth softshell 
and false-map 
turtle 

8/12/99 
Hundreds of nests on open sandy area, bank 
erosion is gradually making this site inaccessible 
to turtles 

2 bars just below mouth of the Vermillion 
River, RM 770.8 

Smooth softshell 8/4/99 Three nests 

Oxbow in the Elk Point sand dunes area, 
RM 767 

Smooth 
softshell, False-
map turtle 

9/11/99 
Two adult smooth softshells; 12 YOY false-map 
turtles, from 3.5 to 8 cm carapace length. 
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Table 2-14
 
Summary of Agency Responses
 

Resource Location/Segment 
Upstream  
Buffer (ft)  

Downstream 
Buffer (ft)  

Physical Feature/Infrastructure 

R.M. Heskett Station Cooling Water Intake Garrison 
12,500 6,000 

R.M. Heskett Cooling Water Discharge Outfall Garrison 12,500 6,000 

R.M. Heskett Station Cooling Water Discharge Outfall Garrison 12,500 6,000 

West End Point of Natural Gas Pipeline Crossing 
(Pierre, SD) 

Garrison 
12,500 6,000 

East End Point of Natural Gas Crossing (Pierre, SD) Garrison 12,500 6,000 

Cold Water Reaches Fort Peck Dam to Milk River 1,000 250 

Entire MNRR Randall and Gavins Point 

Cabin or Cottage Areas (Recreation Areas) Garrison 1,200 1,200 

Bismarck Garrison 
Burnt  
Boat  

Ramp  
Heart  River  
Confluence  

Boat Ramps Garrison 600 600 

Municipal Water Intakes Fort Peck 1,500 500 

Biological 

` Fort Peck 1,500 250 

Bald Eagle Nest all 2,640 2,640 

Least Tern and Piping Plover Nest Sites all 1,320 1,320 

State Listed species or designated habitats Fort Peck 1,500 1,500 

NWI - Mapped Wetlands Fort Peck 1,000 500 

Blue Sucker Riffle Complexes 
NE  - Gavins  Point  Reach  
and  Ft.  Randall  

Do  not  disturb  
riffle  

Do  not  disturb  
riffle.  

Paddlefish and other Native Rare Fish Habitat to Avoid 
Fort  Peck-Yellowstone  River  
Confluence  with  Missouri  

Paddlefish and other Native Rare Fish Habitat to Avoid 
Fort  Peck-Erickson  Island  
near  Williston  

Paddlefish and other Native Rare Fish Habitat to Avoid 
Fort  Peck-Missouri  River  
between  RM  1330  - 1331  

Sicklefin /Sturgeon Chub 
NE  - Gavins  Point  Reach  
and  Ft.  Randall  

Pallid Sturgeon Habitat all 

The locations and avoidance distances provided in Table 2-17 were used to create GIS polygon 

shapefiles of restrictive and exclusionary zones. 
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2.6.2 Measured Minimum Separation Distance Buffers 

The TP-DMS was used to measure the minimum nesting distances observed from various 

anthropogenic features and sensitive resources. The dataset included all nests initiated between 

1999 and 2006 for all study area segments. These nest locations were compared to a feature 

dataset created in geodatabase format that included a point file, a line file, and polygon files 

representing the anthropogenic features located along the upper Missouri River. 

This anthropogenic feature dataset was created by manual digitization of observable features on 

the 1998/1999, and 2005 aerial imagery used for riverine corridor habitat delineation. Features 

that could not be identified from the orthophotographic imagery were marked and checked, using 

stereoscopic interpretation. This developed dataset included 3,633 point features, 67 line 

features, and the polygons created from them. Separately, gallery cottonwood forest edges were 

identified as potentially restrictive natural features. Personal communications with Casey Kruse 

and Greg Pavelka of the Corps’ Threatened & Endangered Species Section (2004-2006) advised 

that forests located within several hundred feet of ESH may be used by raptors as observation 

posts for finding and predating nesting colonies. The gallery forest boundary was delineated to 

create polygons from the 2005 imagery. The objects identified in the feature dataset are listed 

below. 

domiciles;
 

boat ramps (both private and public);
 

boat docks (both public and private);
 

designated recreation sites/areas;
 

large water intake and outfall structures;
 

industrial features/areas;
 

highly urbanized areas;
 

bridges;
 

overhead transmissions lines;
 

transmission lines under channel;
 

transmission pipe lines under channel; and
 

gallery forest edges.
 

The GIS procedure “spatial join” was used to measure the distances from all nests to the nearest 

anthropogenic feature point. This procedure creates a new shapefile that maintains all attributes 

of the nest dataset, while creating new attribute fields for feature type and the distance from the 

nearest feature to the nest. The measured distances were compiled to evaluate minimum nesting 

distances. 

Minimum nesting distance was defined as the linear distance beyond which more than 95 percent 

of the nests were located. Minimum nesting distances were separately determined by species 

and study area segment, and by successful and unsuccessful nests. Derived minimum separation 

distances were then used to create buffer features in GIS format. These buffers were intersected 

with the riverine habitat polygons, to reveal areas that would not be unfavorable for construction 

and maintenance sites. The minimum linear separation distances are listed by reach, species, and 
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feature type in the Table 2-15. The larger of the minimum separation distances for each features 

was used to establish buffer zones. 

Table 2-15
 
All Reaches Combined: Point Feature Distances
 

95%  Separation Distance  
(Feet)  

Full Data Set  
(Feet)  

Feature Type Least Tern Piping Plover Average Minimum 

Domiciles 850 850 2,236 690 

Boat Ramps 750 700 2,437 363 

Recreation Areas 700 700 1,306 213 

Boat Docks 550 450 1,777 341 

Miscellaneous Feature 650 750 2,087 455 

Irrigation Pumps 750 850 2,340 726 

Industrial Facilities 550 500 671 525 

Gallery Forest Edges 550 550 950 290 

2.6.3 Flow Regime Restriction Buffer 

There are recognized relationships between channel size, flow, erosive energy gradients, and the 

degradation and aggradation zones in any controlled river system (Biedenharn et al, 2001). In 

order to avoid significant changes to river hydrology, ESH construction and maintenance would 

need to be restricted from areas that could impose geometric channel alterations and induce 

significant hydrologic changes. Three areas within each study area segment present physical 

limitations restricting the ability to create ESH: the primary channel flow area needed to convey 

the water volumes (i.e., the thalweg), narrow channel reaches unsuited to island formation and 

retention, and a 200-foot buffer from the existing shoreline necessary as a predator moat. These 

three area types were excluded from consideration. 

2.6.3.1 Minimum Flow Channel 

The entire river channel would not be available for the creation and maintenance of ESH – some 

areas are not suitable for construction. The width of area needed for flowage is controlled in part 

by the depth of the primary flow-way in the river (the thalweg). Lacking comprehensive 

bathymetric data for all five reaches, the location of the thalweg was estimated and digitized in 

GIS from the 2005 imagery. The width for buffering the line was developed by measuring the 

channel width at the most narrow sections along an entire study area segment and generating the 

average width of the flow-way. Using the line digitized thalweg centerline, a buffer was created 

for each study area segment based on multiple averaged segment-specific channel measurements.  

This area, designated as the thalweg, was considered unavailable for ESH construction and 

maintenance. The effect of excluding the thalweg reduces the overall riverine corridor acreage 

available for the ESH program. 
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2.6.3.2 Channel Width Restrictions 

A comprehensive examination of the upper Missouri River identified areas that were able to 

accumulate and sustain persistent sandbars (Biedenharn, 2001). Sandbar formation and retention 

is controlled by the planform of the river channel (Biedenharn et al, 2001) and the channel width 

and the associated flow velocity dictate the sediment particle size that can be carried by the flow. 

These relationships, developed for each of the subject segments, are presented in Table 2-16. 

Table 2-16
 
Channel Width and Sandbar Formation
 

Segment
21 

21 
 No  analysis  was performed  for  the Lewis  and  Clark  Lake Segment.   

Mean Channel 
Width With no 

Bars (ft) 

Lower Threshold  
Channel Width  for Bar 

Formation and Retention 
(ft) 

Mean Width of 
Channel with 

Sustained Bars (ft) 

Mean Width of 
Channel With 

Bars and 
Islands (ft) 

Gavins Point 1,360 1,625 2,900 4,375 

Fort Randall 2,046 2,171 2,300 3,470 

Garrison 1,751 2,069 2,273 2,821 

Fort Peck 750 836 1,073 1,512 

Source: Biedenharn et al 2001. 

The lower threshold channel width for bar formation and retention was described in the 

Biedenharn analysis as the channel width below which 75% of the reaches in a segment had no 

bars present. These width estimates were used in the GIS to create buffered lines following the 

centerline of the riverine habitat delineation polygons for each reach. This allowed segmentation 

of the river into two categories: 

1. suitable for ESH – above minimum width threshold for sandbar retention, 

2. unsuited for ESH – below to well below minimum channel width for sandbar retention. 

Riverine corridor portions identified as category 2 were buffered and excluded from the area 

available for construction. 

2.6.3.3 Predator Moat 

Least tern and piping plovers rarely  utilize  sandbars connected  to the riverbanks (i.e.,  

terrestrialized sandbars).   Kruse (2004), Pavelka  (2005, 2006)  and others assert  high predation  

rates for  birds using  sandbars attached to the riverbank.  Bird avoidance  of  riverbank sandbars  

was supported  by  GIS  analysis  of  the  TP-DMS.  Intersection of nest points with the habitat 

layers revealed that less than 0.1 percent of  nests  were  located on terrestrialized sandbar habitat 

between 1999 and 2006.  Kruse (pers com, 2005)   recommends “a   minimum 200-foot wide, deep 

channel separates constructed or   maintained ESH   from the shoreline.”    For the exclusion, a   200-

foot wide  inner buffer along  the  edge  of the  riverine habitat boundary  was generated in  GIS  to  

define  lands and waters  unsuited for  ESH construction to leave  room for  a  moat to restrict 

predator access.  
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2.6.4 Residual Areas for Construction and Maintenance 

Various features, habitats, engineering considerations, and activities present in the Missouri 

River channel limit the actual areal extent upon which ESH can be constructed. The foregoing 

elements discussed represent spatial restrictions that categorize the riverine corridor acreage into 

three categories.  These categories are listed below. 

1.	 Exclusion Areas are locations at which ESH could not be constructed because intrusion 

into these locations could cause significant geomorphic alterations to the river corridor.  

Such an intrusion would risk physical and economic damages to public and private 

infrastructure or land uses. Exclusion areas include the estimated minimum flow way for 

normal flowage (i.e., the thalweg), narrow channel reaches, and areas needed to provide a 

predator moat. 

2.	 Restrictive Areas are locations at which ESH could be constructed and maintained at 

relatively low physical risk, but could put nesting habitat in areas at risk from predation, 

recreation encroachment, or locations otherwise limited for nesting use and productivity. 

Areas of limited usability are those areas defined by analysis of distances from features 

that have shown to be restrictive to nest establishment or nest success. 

3.	 Available Areas are locations that are most suitable for the construction and maintenance 

of ESH. However, it is important to note that any construction activities would need to 

ensure that other high-interest features (e.g., archeological and cultural resources, or other 

protected species) would be avoided. 

The various features and restrictions defined in the previous sections are categorized and 

summarized in Table 2-17. The spatial expressions of features in categories 1 and 2 have been 

used to create riverine habitat program use classification GIS polygons applied to predict the 

actual acreage available for category 3 activities. Exclusion areas are shaded gray in Table 2-17, 

and restrictive areas are not shaded. 

Table 2-17
 
  
Summary of Restrictions and Exclusions for Construction and Maintenance of 



Emergent Sandbar Habitat
 
  

Feature  Restriction	 	  
Source or 		

Basis	 	  
Distance  Extent  

Impact of Failure to  
Observe  

Minimum  Thalweg 
Width/ Actual  Active 
Thalweg  

Engineering 
Challenge  

Practical  
Construction  
Consideration  

Varies  
Actual  
Area  

May  enhance channel  
erosion, alter 
alignment, shorten life 
of created sandbar  

Narrow Channel  Width, 
High Erosion  Potential  

Engineering 
Challenge  

USACE  
Engineering 
Reports  

Varies  
River 
Width  

May  enhance channel  
erosion, alter 
alignment, shorten life 
of created sandbar  

Electrical  Power Station  
Cooling Intakes  

Exclusion  
Infrastructure 
Protection  

18,500  
River 
Width  

Public or Private 
Property Damage  

Electrical  Power Station  
Cooling Water Discharge  

Exclusion  
Infrastructure 
Protection  

18,500  
River 
Width  

Public or Private 
Property Damage  

Elevated  Electric Power 
line Crossing  

Exclusion  
Infrastructure 
Protection  

2,000  
River 
Width  

Public or Private 
Property Damage  
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Feature   Restriction 
Source or 

 Basis 
Distance  Extent  

 Impact of Failure to 
Observe  

  Municipal Water Intakes Exclusion  
 Agency 

Instruction  
2,000  

River 
 Width 

Public or Private 
Property Damage  

 Natural Gas Pipeline 
Crossing  

Exclusion  
Infrastructure 
Protection  

18,500  
River 

 Width 
Public or Private 
Property Damage  

New Construction Near 
active ILT and PPL nests  

 Seasonal 
Exclusion  

 Agency 
Instruction  

2,640  
River 

 Width 

 May inhibit use, 
productivity or 
enhance predation  
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Cultural, Historical, 
Archaeological Features 

Protected 
Cultural 
Resource 

Agency 
Instruction 

Variable 
Buffered 
Area 

Regulatory Violation 

Bald Eagle Nest 
Protected 
Natural 
Feature 

Agency 
Instruction 

5,280 
River 
Width 

Regulatory Violation 

Pallid Sturgeon Habitat 
Protected 
Natural 
Feature 

Agency 
Instruction 

Variable 
Actual 
Area 

Regulatory Violation 

Sicklefin/Sturgeon Chub 
Protected 
Natural 
Feature 

Agency 
Instruction 

Variable 
Actual 
Area 

Regulatory Violation 

Wetland 
Protected 
Natural 
Feature 

Agency 
Instruction 

Variable 
Actual 
Area 

Regulatory Violation 

Predator Moat 
Protective of 
Birds 

Expert Advice 200 
From 
River 
Bank 

May inhibit use, 
productivity or 
enhance predation 

Blue Sucker Riffle 
Complexes 

Protected 
Natural 
Feature 

Agency 
Instruction 

Variable 
Actual 
Area 

Regulatory Violation 

Paddlefish and other 
Native Rare Fish Habitat 
to Avoid 

Protected 
Natural 
Feature 

Agency 
Instruction 

Variable 
Actual 
Area 

Regulatory Violation 

State Listed Species/ 
Protected Habitats 

Protected 
Natural 
Feature 

Agency 
Instruction 

Variable 
Actual 
Area 

Regulatory Violation 

Boat Docks 
Protective of 
Birds 

Calculated 
Minimum 

550 
From 
Point 

May inhibit use, 
productivity or 
enhance predation 

Boat Ramps 
Protective of 
Birds 

Agency 
Instruction 

1,200 
River 
Width 

May inhibit use, 
productivity or 
enhance predation 

Boat Ramps 
Protective of 
Birds 

Calculated 
Minimum 

750 
From 
Point 

May inhibit use, 
productivity or 
enhance predation 

Domiciles 
Protective of 
Birds 

Calculated 
Minimum 

850 
From 
Point 

May inhibit use, 
productivity or 
enhance predation 

Gallery Forest Edges 
Protective of 
Birds 

Calculated 
Minimum 

550 
From 
Point 

May inhibit use, 
productivity or 
enhance predation 
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Feature  Restriction  
Source or 

Basis  
Distance  Extent  

Impact of Failure to  
Observe  

Industrial Facilities  
Protective of  
Birds  

Calculated 
Minimum  

550  
From  
Point  

May  inhibit use, 
productivity or 
enhance predation  

Cabin or Cottage  Areas  
(Recreation Areas)  

Protective of  
Birds  

Agency  
Instruction  

2,400  
River 
Width  

May  inhibit use, 
productivity or 
enhance predation  

Cold  Water Reaches   
(Dam to first major 
tributary)  

Protective of  
Birds  

Expert Advice  
Variable 
+1,250  

River 
Width  

May  inhibit use, 
productivity or 
enhance predation  

Irrigation  Pump  
Protective of  
Birds  

Calculated 
Minimum  

850  
From  
Point  

May  inhibit use, 
productivity or 
enhance predation  

Miscellaneous  Man-
made Structure  

Protective of  
Birds  

Calculated 
Minimum  

750  
From  
Point  

May  inhibit use, 
productivity or 
enhance predation  

Municipal River 
Frontages  

Protective of  
Birds  

General  
Observation  

All  
River 
Width  

May  inhibit use, 
productivity or 
enhance predation  

Recreation  Areas  
Protective of  
Birds  

Calculated 
Minimum  

700  
From  
Point  

May  inhibit use, 
productivity or 
enhance predation  

Mussel  Beds  
Protected 
Natural  
Feature  

Agency  
Instruction  

1,750  
River 
Width  

Regulatory  Violation  

Turtle Habitat  
Protected 
Natural  
Feature  

Agency  
Instruction  

Variable  
Actual  
Site  

Regulatory  Violation  

This assessment was performed for each  of  the study  area  segments using  the  results of  the  2005  

habitat delineations.  The  GIS  process  used for  estimation of  available acreages for  each  river 

segment included the following:  

Polygons were   created   using   the available features’ areas and distances specified in Table 2-20. 

These  polygons were  categorized as either  exclusionary  or  restrictive  and  combined into single 

polygons for  each study  area  segment.  The  total combined polygon created from exclusionary  

areas  was  used  to overlay  and erase  the  2005 habitat map for  each  segment.  The  result  was the  

first available area per segment outside of   exclusionary areas; the “exclusion residual” map.   

The   restrictive area   combined map was then used to erase   the “exclusion residual”   map, the   
result   of   which is the   “restrictive residual”   map,   also describable   as   the “available   areas.”    The   
available area  map presents both the location and  the measurable  acreage  for  the  areas  in which  

the ESH construction and maintenance  actions could be  implemented with the least impacts to  

other riverine resources.   

Other restrictions (e.g., land ownership)  may  also apply  to these  areas from the existence  of  

protected and high  interest features that were  unknown at the  time of  this analysis.   Legal, state,  

and local jurisdictional controls and real estate issues have  not been considered in this  

assessment.  
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Comprehensive mapping to display the results of this analysis for all five segments would not be 

practical in a printed document. Examples of GIS outcomes from the Fort Peck River Segment 

are presented as Figures 2-7 and 2-8. Data, metadata, shapefiles, feature data sets, and project 

files used for this assessment are available in digital format from the Corps of Engineers, Omaha 

District. 

Figure 2-7
 
Example of a the Application of Exclusion Areas
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Figure 2-8
 
Example Application of Exclusion Areas and Restrictive Areas to Generate 


Unencumbered Available Areas
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3 Gavins Point River Segment 

The Gavins Point River Segment extends from the Ponca State Park boat ramp at RM 753.0 to 

the tailrace of Gavins Point Dam at RM 811.1 (see Figures 3-1 and 3-2 below). This segment is 

the farthest down river, lowest in elevation, and most southern of the designated free-flowing 

segments. The total area within the upstream and downstream limits between the high banks is 

approximately 23,000 acres. 

Figure 3-1
 
Regional Overview of the Study Area
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Figure 3-2
 
Overview of the Gavins Point River Segment with USGS Quadrangles
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3.1 Habitat Delineation 
Table 3-1 summarizes the  change  in acres for all  habitat types between 1998 and 2005.  Table 3-

2 depicts the changes in ESH acreage  between 1998 and 2005.  Figure  3-3  displays the changes  

in acres per river mile of  each habitat type  between 1998 and 2005.  Eight of  the 12 habitat types  

defined in Section 2 are  present in the Gavins Point River Segment.   

It is important to note that the 2005 aerial imagery used in the habitat delineation was captured 

during a Gavins Point Dam discharge of 21,000 cubic feet per second (cfs).  Had the photographs 

been collected when releases were more typical (about 26,000 cfs), ESH polygon counts and 

total acreage delineated would have both been considerably lower because a higher river stage 

would have concealed the ESH. The low flows and low stage revealed 387 ESH polygons, 

which comprised 880 acres of ESH in 2005. These 880 acres represent the quantity of ESH 

required for the Gavins Point River Segment under PEIS Alternative 4: Maintain and Create 

ESH Area As Present in 2005. 

Table 3-1 shows that the average total habitat area for the Gavins Point River Segment is 402 

acres per river mile. The average riverine habitat area width is 3,316 feet. Approximately 50 
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percent of the total area is Open Water habitat with flows between 20,000 and 30,000 cfs from 

Gavins Point Dam. There are a few large forested islands that, given their elevated positions and 

dominance of large old trees, are most likely carved-off slivers of the ancient high bank 

floodplain, rather than sandbar created by recent fluvial processes. The remaining area is 

occupied by sandbar deposits at various elevations that range from barren sand to heavily 

vegetated sandbar. Table 3-1 also shows that the area of ESH mapped for 1998 was established 

at 2,944 acres, and was reduced to 880 acres (a 70 percent reduction) in the seven years between 

1998 and 2005. These 2,944 acres delineated from the 1998 imagery represent the quantity of 

ESH required for the Gavins Point River Segment under PEIS Alternative 3: Create and 

Maintain ESH Area as Present in 1998/1999. 

Table 3-1
 
Habitat Acreage Summary: Gavins Point River Segment 1998 and 2005
 

Habitat Name 
1998 

Acres 
2005 

Acres 
Change 
Acres 

1998 
Acres/ 

RM 

2005 
Acres/ 

RM 

Change 
Acres/ 

RM 

1998 
Pct of 
Total 

2005 
Pct of 
Total 

Open Water 11,095 12,679 1,584 191 219 27 49.0% 55.5% 

ESH 2,944 880 -2,064 51 15 -36 13.0% 3.9% 

Herb/ Shrub/ Sapling 1,498 2,396 898 26 41 15 6.6% 10.5% 

Non-ESH Sand 2,208 260 -1,948 38 4 -34 9.7% 1.1% 

Forest 3,425 3,923 497 59 68 9 15.1% 17.2% 

Agriculture 54 77 23 1 1 0 0.2% 0.3% 

Wetland Matrix 144 697 553 2 12 10 0.6% 3.1% 

Shallow Water 1,296 1,924 628 22 33 11 5.7% 8.4% 

Total 22,664 22,837 

Appendix B 3-3 



                                              

  
 

  
 

 
  

 
 

 
   

  
 

 
 

    

     

   
    

 

   
    

 

   
      

 

     

      

   


 
 
 


 

 

Upper Missouri River Emergent Sandbar Habitat Mechanical & Artificial Creation and Maintenance 

Final Programmatic EIS 

Figure 3-3
 
Change in Riparian Habitat Composition – Gavins Point River Segment
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3.1.1  Emergent Sandbar Habitat Lost Between 1998 and 2005 

Table 3-2 summarizes the  habitat changes of  ESH delineated in 1998 for  the Gavins Point  River  

Segment.  As shown in the table, the majority of  ESH was lost to erosion –   sediments were  either 

swept from or redistributed throughout the segment.  Natural succession to vegetated  upland or 

wetland habitats claimed 491 acres of  ESH that was present in 1998, and 490.4 acres of  the 1998 

ESH remained in place through 2005.  

Table 3-2
 
Disposition of ESH Lost from 1998 to 2005: Gavins Point River Segment
 

Habitat Name Acres 
Percent of 

Total 
Explanation 

Open Water 1551 53% ESH lost to erosion and carried down river 

ESH 490 17% ESH retained from 1998 

Herb/Shrub/Sapling 345 12% 
Natural succession of well-drained sand bar to upland 
shrubs and herbs 

Shallow Water 354 
12% ESH lost to erosion and redistributed in local backwater 

shallows 

Wetland Matrix 146 5% 
Natural succession of low-lying sand bar to hydrophytic 
shrubs and herbs 

Non-ESH Sand 29 1% ESH became terrestrialized or surrounded by forest 

Forest 28 1% Natural growth of shrubs into forest-sized trees 

Total 2944 
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3.1.2 Origin of 2005 Emergent Sandbar Habitat 

Table 3-3 shows the results of an analysis to determine the origin of ESH mapped for 2005. The 

table shows that approximately 490 acres of ESH were in the same location during both 

delineation years. It was initially assumed likely that the balance of ESH (390 acres) either was 

constructed by the Corps in 2004 and 2005, or had accrued since 1998 through sandbar 

formation at other locations. Seven constructed ESH islands with a total area of approximately 

119 acres were delineated near RMs 754, 761, and 770. The addition of constructed ESH brings 

the total area to 609 acres (490 + 119), leaving 271 acres of ESH potentially created through 

fluvial processes (redistribution of sediments) between 1998 and 2005. 

The evaluation determined that 490 acres delineated from the 1998 images continued to exist as 

ESH in 2005. These areas include ESH that remained sufficiently vegetation-free to be 

identified as ESH during both years; resisting natural succession or subject to natural, 

mechanical or chemical manipulation prior to 2005 imagery acquisition. Conversion of 31 acres 

of terrestrialized sandbar to ESH was a consequence of the development of a chute through a 

former beach, resulting in island creation.  

ESH delineated from 2005 imagery in areas that existed as shallow water in 1998 (80 acres) have 

two flow-related explanations: 

1)	 the 1998 aerial imagery was acquired at a flow 4,000 cfs greater than in 2005 (25,000 cfs 

vs. 21,000 cfs), thus greater areas of sandbar were marginally above the water surface 

and visible in the 2005 photoset, and 

2)	 releases from the Gavins Point Dam redistributed sand to create new ESH since the high 

releases of 1997.  

Both explanations are valid. The remaining 2 acres represent conversion of vegetated areas to 

barren sand. 

Table 3-3
 
Origins of ESH Delineated for 2005
 

1998 
Habitat Type 

Acres Explanation 

Open Water 277 Open Water area that became ESH by 2005 

ESH 490 Area that remained ESH between 1998 and 2005 

Herb/Shrub/Sapling 2 
Area of Herb/Shrub/Sapling in 1998 that became ESH by 2005, 
possibly through scouring 

Non-ESH Sand 31 Area of terrestrialized sand bar in 1998 that became ESH by 2005 

Shallow Water 80 
Area of shallow water in 1998 was mapped as ESH 
because of lower flows in the Gavins Point River Segment 

in 2005 

3.1.3 Impact of Fluvial Processes – Gavins Point River Segment 

Bruce Vander Lee, a contractor with the Omaha District, performed least tern and piping plover 

database management and habitat delineations of the Gavins Point River Segment. Delineations 
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were performed using imagery collected in 1996, 1998, 1999, and 2000. The Vander Lee 1998 

habitat delineations were conducted using the same imagery that was used for the PEIS 1998 

delineation of the Gavins Point River Segment, and a comparison was made between the two 

delineations. The Vander Lee 1998 delineation was virtually identical to the PEIS delineation of 

1998 imagery for the Gavins Point River Segment, with a measured difference of less than 0.2 

percent.  

The consistency between the two delineations provide confidence that the 1996, 1999, and 2000 

Vander Lee delineations may be used for analyses. The ESH acreages for these years, included 

with the acreage of ESH delineated from 2005 imagery, are shown in Table 3-4. The data show 

a substantial decrease of ESH acreage occurred between 1998 to 1999, followed by an increase 

in 2000, followed by a decline to 2005. ESH acreage in 1999 were relatively equal to 1996 

levels. 

Table 3-4
 
Comparison of Mapped Sandbar Areas for Various Years
 

Year 

Interchannel 
Sandbar 

Acres 

Flow 
(cfs) 

Stage 
(ft) 

1996 1,261 39,000 24.2 

1998 2,983 26,000 22.5 

1999 1,242 36,200 23.9 

2000 1,760 31,500 23.3 

2005 *880 21,000 21.6 

*  PEIS delineated  acreage  

The increase in ESH acreage for 2000 is noteworthy.  An important sediment redistribution event 

was discovered in an assessment of island and sandbar elevations using LIDAR, gage data and 

field survey data (see Attachment 3 – Hydrological Data Analysis). Upon commencement of 

this investigation, the assumed origin of all sandbar was the 1996-1997 high controlled release 

event. While most sandbars can be connected through elevation to the 1997 event, a few small 

bars were found that demonstrated the persistent occurrence of a lower level release following 

1997. A review of the Gavins Point Dam flow data and the gage data from Yankton and 

Maskell, two additional high-flow events were identified. The first occurred between November 

9 and November 30 1998 at a consistent 40,000 cubic feet per second (cfs).  The second occurred 

from August 30 through December 2, 1999 at between 43,000 and 45,000 cfs. These events may 

have eroded approximately 1,200 acres of 2,900 acres of interchannel sandbar mapped from the 

1998 imagery. 

The 2000 aerial imagery depicts an apparent resurgence of nearly 500 acres of ESH. The 

increase was the result of re-deposition farther downstream as low-lying bars, which later served 

as nesting-habitat during the dry, lower releases of the 2001 and 2002 nesting seasons. The 

majority of the apparent increase in ESH for 2000 was subsequently attributed to stage 

differences in the imagery. 
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Table 3-5 presents the flow and stage for the imagery used for habitat delineation in the Gavins 

Point River Segment since 1996.  Stage figures used for comparison are the daily means from the 

Maskell USGS gage near RM 775.0. Flows are the daily means from Gavins Point Dam records. 

The 2.3 feet of difference is significant for low gradient topography common for features near 

water elevation
22

22 
 If  slopes were as steep  as  1% (often  much  flatter  on  the depositional side of  islands  and  bars),  this  vertical  

distance  would  result in  a 230-foot wide band  around  every  sandbar,  adding  one additional acre for  every  200  linear  

feet of  shoreline.  

. Assessment of this effect was investigated using the 2005 LIDAR data. 

Table 3-5
 
Aerial Imagery Characteristics: Gavins Point River Segment
 

Year Date Flow (CFS) Stage (ft) 

1996 06/04/1996 39,000 24.2 

1998 05/04/1998 26,000 22.5 

1999 06/16/2000 34,000 23.6 

1999 07/07/1999 38,400 24.2 

2000 08/09/2000 31,500 23.3 

2005 06/15/2005 21,000 21.6 

2005 06/17/2005 21,000 21.6 

Assessment of the effects of stage on acreage for low-lying, frequently flooded sandbar habitats 

was conducted to demonstrate the difficulty for planning and ESH management stemming from 

the use of instant photographic imagery for quantification of low-lying habitat area in the 

dynamic fluvial event of river flow. ArcMap GIS was used to match concurrent flow data from 

Gavins Point Dam, gage data from Yankton and Maskell USGS continuously recording stream 

gages with the 2005 LiDAR and the 1998 and 2005 imagery. Stage at various flows was 

interpolated to all ESH islands based on distance and river fall calculated from the LiDAR. 

LiDAR points were used to create contours for each island, and contours were converted to 

polygons for area calculation. An area at stage model was prepared to summarize exposed 

sandbar at various stages and correct for the stage differences in the existing imagery sets (Table 

3-6). The derived estimates presented in Table 3-6 normalize incident stage differences. They 

reveal the magnitude of error that may occur from attempts to measure areas of features in a 

highly variable riverine habitat using incident remote-sensing data. While this assessment 

highlights the uncertainties associated with the use of instant imagery, the habitat mapping using 

the available imagery as described in Section 2 was however not adjusted because a target river 

management stage or flow had not been established. 
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Table 3-6
 
Comparisons of Estimated Sandbar Area at Different Stages in Gavins Point
 

Year 
Flow 
(CFS) 

Stage 
(ft) 

Stage 
Corrected 
Acreage 

Estimated 
Area 15 

Kcfs 

Estimated 
Area 25 

Kcfs 

Estimated 
Area 35 

Kcfs 

Estimated 
Area 45 

Kcfs 

1996 39,000 24.2 1,261 3,821 2,362 1,432 893 

1998 26,000 22.5 2,983 5,327 3,293 1,997 1,245 

1999 36,200 23.9 1,242 3,269 2,020 1,225 764 

2000 31,500 23.3 1,760 3,911 2,417 1,466 914 

2005 21,000 21.6 880 1,223 756 458 286 

Figure 3-4 shows mean daily flow from the Gavins Point Dam for January 1, 1996 through 

October 21, 2006. The figure also shows an estimate of ESH acreage corresponding to flows of 

25,000 cfs.  

Figure 3-4
 
Flows from Gavins Point Dam and ESH Estimates at 25,000 cfs
 

Mean Daily Flow and Emergent Sandbar Changes June 

1996 to June 2005
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The foregoing normalization of area/stage relationships indicates that sandbars have been rapidly 

reformed by fluvial processes. Normalized for 35 Kcfs, approximately 39 percent of 1998 

sandbar was lost before the 1999 breeding season. A rebound of approximately 200 acres was 
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observed in the 2000 imagery, as the area of sandbar returned to approximate 1996 levels. The 

total loss of sandbar acreage by 2005 increased to approximately 70 percent of 1998 levels. This 

represents a subsequent annual proportional loss of less than 15 percent per year after 2000. 

Winter pool lowering discharges in 1998 and in December 1999 of up to 45,000 cfs appear to 

have eroded hundreds acres of sandbar. Sediments were redistributed throughout the segment at 

relative elevations visible in 2000 but at local elevations frequently below subsequent breeding 

season water levels. High water during 1999 reduced usable habitat to approximately 1,200 

acres. The 2003 amended BiOp language recognized the decline of suitable nesting-habitat to 

260 acres, a figure consistent with other findings in this document. 

This discussion highlights the problems associated with the use of single-instant aerial imagery 

to measure low elevation features in a river channel. Not only do fluvial processes reconfigure 

sandbars on a continual basis, but changes in stage can result in large differences in the 

observable expanse of these features. 

3.2 Summary of Nest Data 
The TP-DMS data set analyzed for the Gavins Point River Segment contained a total of 2,910 

nests established between 1999 and 2006. Of those nests, 1,912 were successful – a success rate 

of over 65 percent.  Nesting success and nesting failure were both clustered in discrete areas. 

3.3 Distribution of Nesting Habitat by NestArea 

The NestArea segmentation of the database grouped nests by location to show trends over 

breeding seasons.  Table 3-7 shows the distribution of successful nests for both species combined 

over 39 NestAreas sorted in descending order by total successful nest count. Also shown on the 

table is the number of years in which nesting occurred on the NestArea. Constructed NestAreas 

are designated by gray shading in the table. 

Table 3-7 shows that 50 percent of all successful nests over the eight-year period of analysis 

were established at five NestAreas. Figure 3-5 shows the general location of these five 

NestAreas. 

In addition, the table shows that over 90 percent of successful nests were established at 18 

NestAreas, with only 10 percent of successful nests established at 21 NestAreas. 
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Table 3-7
 
Distribution of Successful Nests by NestArea and Years
 

NESTAREA  
Nest Counts for Years Active   

1999  2000  2001  2002  2003  2004  2005  2006  
Total  Years  % Total  Cuml %  

  St.Helena: 787.9-788.2  16  17  16  54  54 57   15  9  238  1  12.4%  12.4% 

  Burbank: 769.4-770.4  6  8  1  11  9   82  116  233  3  12.2%  24.6% 

   Elk PT: 756.3-757.3  27  42  13  36  57 31   8  2  216  5  11.3%  35.9% 

  St.Helena: 795.1-795.4  1  24  22  23  13 17   18  13  131  2  6.9%  42.8% 

  Meckling: 781.5  25  23  15  2  10 19   30  4  128  2  6.7%  49.5% 

   Burbank-Elk PT: 761.5      6   52  50  108  1  5.6%  55.1% 

  Vermillion: 778.5-778.9  1   9  39  35 14     98  3  5.1%  60.3% 

  Ponca3: 754.8      48   11  18  77  1  4.0%  64.3% 

  Menomine: 801.3-801.5   3  9  15  39  5  5   76  1  4.0%  68.3% 

  Maskell: 777.0-778.1  5  18  19  21  9   2   74  3  3.9%  72.1% 

  St.Helena: 793.4-793.8    4  15  31  8  3  2  63  1  3.3%  75.4% 

  Menomine: 804.3-804.6  1  2  2  7  10  3  15  17  57  3  3.0%  78.4% 

   Elk PT: 758.7-759.3     17  13 17   7   54  4  2.8%  81.2% 

  St.Helena: 789.8-790.4  26  9   1  4  4  4  4  52  3  2.7%  83.9% 

  Menomine: 802.0-802.5     1  6 21   13  5  46  2  2.4%  86.3% 

  Burbank: 767.6-768.1  2  10  11   9  3    35  2  1.8%  88.2% 

  Menomine: 798.3-799.0   12  7  3  3    1  26  1  1.4%  89.5% 

   Gavins PT: 807.8-808.2        15  5  20  2  1.0%  90.6% 

  St.Helena: 791.3        13  5  18  1  0.9%  91.5% 

  St.Helena: 793.1-793.4   1  2  1  2  5  6   17  2  0.9%  92.4% 

   Elk PT: 759.7    15   1     16  1  0.8%  93.3% 

  Meckling: 781.7  3  5  5  3      16  1  0.8%  94.1% 

  Burbank: 766.5-766.8    1  14      15  1  0.8%  94.9% 

  Menomine: 803.3-803.5     3  5  3  3   14  1  0.7%  95.6% 

  Ponca1: 754.2        10  2  12  1  0.6%  96.2% 

  St.Helena: 797.4-797.6    1   1   6  3  11  2  0.6%  96.8% 

  Meckling: 782.6      3    7  10  1  0.5%  97.3% 

  St.Helena: 796.7-796.9  3   1  1  3  1  1   10  1  0.5%  97.9% 

  Ponca2: 754.4       9    9  1  0.5%  98.3% 

  Burbank: 764.5    6  1      7  1  0.4%  98.7% 

  Menomine: 800.6-800.9   1     1   5  7  2  0.4%  99.1% 

   Gavins PT: 807.3-807.5        2  3  5  2  0.3%  99.3% 

  St.Helena: 790.8  1  1   1  1     4  1  0.2%  99.5% 

  St.Helena: 789.5    1  1    1   3  1  0.2%  99.7% 

  Maskell: 772.7    2       2  1  0.1%  99.8% 

  Meckling: 786.1      1  1    2  1  0.1%  99.9% 

  Burbank: 765.6     1      1  1  0.1%  99.9% 

  Maskell: 773.2        1   1  1  0.1%  100.0% 

  St.Helena: 796.4  16  17  16  54  54 57   15  9  0  1  0.0%  100.0% 

 Total  117  176  162  271  325 267   323  271  1,912  65   

  Active Subunits  13  15  21  23  24 19   24  19  65    

%  of  Successful Nests  6%  9%  9%  14%  17%  14%  17%  14%   

Cumulative  %  6%  15%  24%  38%  55%  69%  86%  100%   

Note:   Shaded  rows  are  
constructed  ESH  Sites  
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Figure 3-5
 
Highly Successful NestAreas of the Gavins Point River Segment
 

3.4 Productive Emergent Sandbar Habitat Characteristics 
The following analyses were conducted to develop acreage estimates for Alternative 5 which 

seeks to create and replace ESH area that represents the amount of habitat used by the two 

species during the period of analysis. In conducting these analyses, the assumption was made 

that successful nesting, corresponding with Nest Success in the tern and plover census and 

productivity survey data, was representative of adequate nest site conditions, while fledge 

success further complicates the relationship to nest site quality by including factors tied to the 

quality of foraging and brood-rearing habitat at a nest site as well as external factors such as 

predation and agonism. 

Over 2,100 acres of  ESH visible in the 1998 imagery  were  lost  to various natural processes 

between 1998  and 2005.   This occurred while only  172  additional acres of  ESH were  accrued, a  

12:1 lost  to gained ESH ratio.  The  overall  ESH losses (2,996 acres down to 880 acres) represent  

a 70 percent reduction.   

However, these ESH losses were not matched by a reduction in nest counts in the Gavins Point 

River Segment over roughly the same time period. Data from the TP-DMS show that over 2,900 

nests were established in the segment between 1999 and 2006. Nest counts rose from just under 

200 nests in 1999 to over 500 by 2005. Given this disparity between nest counts and ESH 

acreages, an analysis was conducted to identify the characteristics of ESH selected as nesting-

habitat, and the characteristics of ESH that led to nest success. 

To identify the characteristics, analyses were conducted to: 

identify 2005 ESH polygons that support nests; 

identify nests located within 2005 ESH polygon boundaries; 
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identify highly successful ESH islands; 

In exploring this phenomenon, the areas that were used for nesting were analyzed and compared 

with population, nest numbers, and productivity metrics. 

3.4.1 Identification of 2005 Habitat Polygons Supporting Nests 

A spatial join was performed between the 2005 habitat polygons and the Gavins Point River 

Segment 1999-2006 nest dataset point features to assess nest distribution over time. Both least 

tern and piping plover nests were used and the initial findings are presented in Table 3-8. 

Table 3-8
 
Count of Nests by Habitat Type Mapped in 2005
 

TYPE Total Nests 
Successful 

Nests 
% Success 

% Total 
in Type 

% Success 
in Type 

4  2,168  1,372  63.3%  74.5%  71.8%  

1 508 380 74.8% 17.5% 19.9% 

12 120 85 70.8% 4.1% 4.4% 

6 59 38 64.4% 2.0% 2.0% 

11 38 27 71.1% 1.3% 1.4% 

7 16 9 56.3% 0.5% 0.5% 

9 1 1 100.0% 0.0% 0.1% 

Totals 2,910 1,912 65.7% 

A statistical comparison of  the data in  Tables  3-8  and 3-2 (above)  shows that ESH loss  and nest  
2 

site  loss  were  not correlated (adjusted R  for  ESH acres and nest count is -0.104).  Nearly  75  

percent  of  all  nests  and  72 percent of  successful nests  identified between  1999 and 2006  (2,168 

nests) occurred on the 490 acres of  sandbar exposed  in 1998 and found  to be  still  in existence  

and mapped  in 2005.  Types  1 and  12 polygons (open water  and shallow water)  collected 

approximately  22 percent of  all  nest sites in Table  3-8 and 88 percent of  the 742 nest sites not  on 

Type  4 (ESH).  These  nest sites appear to have  been lost  to  erosion.  The  remaining  loss  of  nest 

sites accounted by  other habitat types amount  to less than 4 percent of  total nests.  That roughly  

75 percent of  nests  over  the period of  1999-2006 occurred on areas that were  still  classified as  

ESH as late  as 2005 suggests  that the majority  of nesting  birds selected these  sites early  in the  

period following  the 1997 releases and continued  to use them successfully.  A  noteworthy  

finding  is that non-ESH sand (habitat Type  7)  was selected by  less than 0.5 percent of  nesting 

birds, and supported the  lowest success rate  for  all  habitat types.  It is also noteworthy  that while  

mapped ESH declined by  70 percent, sites used  for  nesting  may  have  declined as little as 25  

percent when the total island area is considered.  
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3.4.2 Identify 1999-2006 Nests within 2005 ESH Polygon Boundaries 

ESH polygons describe discrete units of habitat on interchannel sandbars.  Vegetation occupation 

and erosion since 1997 dissected the extensive sandbars mapped from the 1998 imagery. As a 

result, delineations of the 2005 imagery showed a reduction in ESH polygon size and an increase 

in the number of separate ESH polygons (see Table 3-9). 

Table 3-9
 
Comparison of ESH Polygons Delineated from 1998 and 2005 Imagery
 

Statistic 1998 ESH 
Polygons 

2005 ESH 
Polygons 

Sandbar Count 185 387 

Minimum Acres 0.04 0.01 

Maximum Acres 218 59 

Total Acres 2,896 880 

Mean Acres 15.6 2.27 

Each of the 387 ESH polygons from 2005 was assigned a unique identifier composed of the 

NestArea name and the polygon record identification number. For example, the identifier for
 

23

23 
  It is  important  to  note that  the NestArea  construct was created  to  group  nests  according  to  their  general location 
 
 

within  the segment, and  that a NestArea  could  contain  several distinct ESH polygons.
 
   

ESH polygons located within NestArea  Menominee: 804.3-804.6  would be  assigned the  

identifier Menominee:  804.3-804.6-X, where  X  represented the ESH polygon’s record   
identification number.  

The results of plotting the nest data from the TP-DMS against the background of the 2005 habitat 

delineation is shown in Table 3-10
24

24 
 On   this   table,   the column   designated   as “Nests” represents   total nests,   regardless   of   success,  failure,  or  species.
 
  

, which lists nest counts for 1999 through 2006. Since both 

annual nest counts and repeated use are desirable characteristics for a constructed ESH site, 

numbers that represent these factors were combined to establish a site importance value (IV). 

The site IV was calculated as the product of the number of nests and the number of years in 

which a site supported at least one nest, and Table 3-10 presents the sites sorted in descending 

order by IV. 

The  table  shows  that 71 out of  387  ESH polygons delineated in 2005  had  supported 2,167 (74  

percent) of all nests established by both species during the 1999-2006 period.  
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Table 3-10
 
1999-2006 Nests and Gavins Point River Segment 2005 ESH Polygons
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N
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R

S
Y



 
IV


 
  
A

C

 1 St.Helena: 787.9-788.2-273  19  20  17  46  50  71  45  22  290   8 2,320  39.01  

 2 Elk PT: 756.3-757.3-139  16  38  10  33  72  58  11   5 243   8 1,944  37.57  

 3 Meckling: 781.5-233  26  24  13   6 12  35  40   1 157   8 1,256  33.02  

 4 Menomine: 801.3-801.5-347    

 

 6  8 20  45  22  25   9 135   7 945  19.04  

 5 St.Helena: 795.1-795.4-292  1 14  13   9  7 30  12  22  108   8 864  5.14  

 6 Burbank: 769.4-770.4-178         8  5   72  106  191   4 764  29.19  

 7 Burbank: 769.4-770.4-193         8 11  1  20  65  105   5 525  14.24  

 8 Burbank-Elk PT: 761.5-156    

 

      13    66  82  161   3 483  51.94  

 9 St.Helena: 793.1-793.4-289       25  37  17   5  2 85   5 425  24.57  

10  Menomine: 802.0-802.5-324         1  5 34  29  11  80   5 400  21.09  

11  Ponca3: 754.8-138            33  39  32  104   3 312  12.49  

12  Elk PT: 758.7-759.3-167        16  14  15   2   47   4 188  6.04  

13  Menomine: 803.3-803.5-327   1  1    3  5 8   4   22   6 132  10.40  

14  Menomine: 804.3-804.6-307     1  2  1  6 8   1   19   6 114  12.70  

15  St.Helena: 789.8-790.4-280    

 

     1  5 4   4  7 21   5 105  6.86  

16  St.Helena: 793.1-793.4-286           7   7 10  24   3 72  0.87  

17  Menomine: 804.3-804.6-326   7  2      3 1     1 14   5 70  24.23  

18  Gavins PT: 807.8-808.2-291            1  15   6 22   3 66  5.40  

19  Burbank: 769.4-770.4-177              15  12  27   2 54  6.73  

20  Menomine: 798.3-799.0-322    11   2    3       16   3 48  2.98  

21  Menomine: 804.3-804.6-308               4 19  23   2 46  2.29  

22  Menomine: 804.3-804.6-335              11  12  23   2 46  19.93  

23  Meckling: 782.6-255           3    1  9 13   3 39  7.33  

24  Ponca1: 754.2-132              13   4 17   2 34  4.37  

25  St.Helena: 791.3-281              15   2 17   2 34  2.03  

26  Maskell: 777.0-778.1-199       8  2  1       11   3 33  1.04  

27  Maskell: 777.0-778.1-194              30    30   1 30  8.18  

28  St.Helena: 791.3-285               1 14  15   2 30  5.01  

29  St.Helena: 795.1-795.4-294    

 

          11   4 15   2 30  0.48  

30  Menomine: 798.3-799.0-311  3  5    1          9  3 27  1.39  

31  Meckling: 781.7-202       2  2  1    1    6  4 24  2.31  

32  Gavins PT: 807.3-807.5-298      

 

         3  6  9  2 18  2.01  

33  St.Helena: 797.4-797.6-338              6  2  8  2 16  0.29  

34  Elk PT: 758.7-759.3-150            1   3  1  5  3 15  2.72  

35  Burbank: 767.6-768.1-175           3 4       7  2 14  1.28  

36  Menomine: 800.6-800.9                14  14   1 14  5.04  

37  Maskell: 777.0-778.1-200     1  1  2          4  3 12  2.61  

38  Meckling: 786.1-234           1 1  

 

 2    4  3 12  13.23  

39   Menomine: 801.3-801.5-346    1  2  1         4  3 12  2.09  
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40 St.Helena: 796.7-796.9-329 1 2 1 4 3 12 2.55 

41 Elk PT: 758.7-759.3-152 1 4 5 2 10 4.32 

42 Menomine: 804.3-804.6-309 1 1 1 3 3 9 1.89 

43 St.Helena: 789.5-275 1 1 1 3 3 9 1.31 

44 St.Helena: 793.1-793.4-288 1 1 1 3 3 9 4.80 

45 Menomine: 798.3-799.0-323 1 3 4 2 8 0.50 

46 Elk PT: 756.3-757.3-148 2 1 3 2 6 0.98 

47 Menomine: 801.3-801.5-343 2 1 3 2 6 0.52 

48 Elk PT: 758.7-759.3-164 1 1 2 2 4 5.23 

49 Menomine: 798.3-799.0-310 1 1 2 2 4 0.51 

50 Menomine: 804.3-804.6-334 1 1 2 2 4 4.90 

51 St.Helena: 790.8-284 1 1 2 2 4 1.94 

52 St.Helena: 797.4-797.6-342 1 1 2 2 4 0.87 

53 Vermillion: 778.5-778.9-205 1 1 2 2 4 1.15 

54 Maskell: 773.2-176 3 3 1 3 2.13 

55 Gavins PT: 807.3-807.5-296 2 2 1 2 4.00 

56 Menomine: 802.0-802.5-333 2 2 1 2 1.49 

57 Elk PT: 756.3-757.3-147 1 1 1 1 1.25 

58 Elk PT: 758.7-759.3-149 1 1 1 1 0.05 

59 Elk PT: 758.7-759.3-154 1 1 1 1 0.40 

60 Elk PT: 758.7-759.3-155 1 1 1 1 0.64 

61 Elk PT: 758.7-759.3-169 1 1 1 1 0.11 

62 Elk PT: 758.7-759.3-170 1 1 1 1 1.78 

63 Maskell: 777.0-778.1-198 1 1 1 1 0.58 

64 Maskell: 777.0-778.1-201 1 1 1 1 2.07 

65 Menomine: 798.3-799.0-325 1 1 1 1 0.84 

66 Menomine: 800.6-800.9-355 1 1 1 1 7.40 

67 Menomine: 800.6-800.9-361 1 1 1 1 3.42 

68 St.Helena: 789.8-790.4-279 1 1 1 1 0.35 

69 St.Helena: 793.1-793.4-287 1 1 1 1 0.80 

70 St.Helena: 795.1-795.4-293 1 1 1 1 0.11 

71 St.Helena: 796.4-317 1 1 1 1 0.57 

Total 76 132 80 195 310 356 533 486 2,167 506.6 

Percent of Total Nests in 
Annual Dataset 41% 58% 42% 53% 69% 81% 98% 95% 74% 58% 

Table 3-11  lists  the 63 islands that supported  successful nests.  The  table  is sorted in  

descending  order by  IV, and shows nest count by  year, the number  of  years  in which a  successful  

25 

25 
 On   this   table,   the column   designated   as “Nests” represents   total successful nests.   
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nest was located within the ESH polygon, and the ESH polygon acres based on the 2005 habitat 

delineation. 

As shown in Table 3-11, 39 islands supported five or fewer total nests and 37 ESH polygons 

supported 5 or fewer successful nests during the eight-year period. Only 13 islands supported 30 

or more total nests during the period.  Twelve islands supported more than 30 successful nests. 

Table 3-11
 
Gavins Point River Segment Islands with Successful Nests 1999-2005
 

   

 

 

R
a
n

k ISLAND 

YEAR 

 
1
9
9
9

 
2
0
0
0

 
2
0
0
1

 
2
0
0
2

 
2
0
0
3

 
2
0
0
4

 
2
0
0
5

2
0
0
6

N
e
s
ts

Y
R

S

IV

A
C

R
E

S
 

 1  St.Helena: 787.9-788.2-273 14  17  14  42  46  55  15   9 212   8 1696  39.01  

 2 Elk PT: 756.3-757.3-139  15  35   6 24  49  30   7  2 168   8 1344  37.57  

 3 Meckling: 781.5-233  22  19  13   2 10  19  30   1 116   8 928  33.02  

 4 Burbank: 769.4-770.4-178         2  1   55  72  130   4 520  29.19  

 5  St.Helena: 795.1-795.4-292   12  11   9  4 13   9 13  71   7 497  5.14  

 6  Menomine: 801.3-801.5-347    3  7 11  36   5  5   67   6 402  19.04  

 7 Burbank-Elk PT: 761.5-156           5   52  50  107   3 321  51.94  

 8 Burbank: 769.4-770.4-193         6  3   14  40  63   4 252  14.24  

 9  St.Helena: 793.4-793.4-289        9 26   7  3  2 46   5 230  24.57  

10   Menomine: 802.0-802.5-324        1  4 21   9  5 40   5 200  21.09  

11  Ponca3: 754.8-138            32  11  18  61   3 183  12.49  

12  Elk PT: 758.7-759.3-167         8  8 13   1   30   4 120  6.04  

13   St.Helena: 789.8-790.4-280          4  4  3  4 15   4 60  6.86  

14   Menomine: 803.3-803.5-327        3  5  3  3   14   4 56  10.40  

15   Menomine: 804.3-804.6-307      2  1  4  3  1   11   5 55  12.70  

16   Gavins PT: 807.8-808.2-291             15   4 19   2 38  5.40  

17  Burbank: 769.4-770.4-177              12   4 16   2 32  6.73  

18   Menomine: 804.3-804.6-308              3 13  16   2 32  2.29  

19  Maskell: 777.0-778.1-199       7  1  1        9  3 27  1.04  

20   Menomine: 798.3-799.0-322    5  2    2        9  3 27  2.98  

21   Menomine: 804.3-804.6-335             10   3 13   2 26  19.93  

22  Ponca1: 754.2-132              10   2 12   2 24  4.37  

23   St.Helena: 793.1-793.4-286            5  6   11   2 22  0.87  

24  Meckling: 782.6-255           3      7 10   2 20  7.33  

25   St.Helena: 797.4-797.6-338              6  1  7  2 14  0.29  

26   Menomine: 804.3-804.6-326    1      2      1  4  3 12  24.23  

27  St.Helena: 791.3-281              12    12   1 12  2.03  

28   Gavins PT: 807.3-807.5-298              2  3  5  2 10  2.01  

29   Menomine: 798.3-799.0-311    4    1          5  2 10  1.39  

30  St.Helena: 791.3-285               1  4  5  2 10  5.01  
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R
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31 St.Helena: 796.7-796.9-329 1 1 1 3 3 9 2.55 

32 Meckling: 781.7-202 2 2 4 2 8 2.31 

33 St.Helena: 795.1-795.4-294 8 8 1 8 0.48 

34 Elk PT: 758.7-759.3-150 1 2 3 2 6 2.72 

35 Menomine: 801.3-801.5-346 2 1 3 2 6 2.09 

36 Menomine: 800.6-800.9 5 5 1 5 5.04 

37 Elk PT: 758.7-759.3-152 1 1 2 2 4 4.32 

38 Maskell: 777.0-778.1-200 1 1 2 2 4 2.61 

39 Meckling: 786.1-234 1 1 2 2 4 13.23 

40 Menomine: 798.3-799.0-310 1 1 2 2 4 0.51 

41 Menomine: 801.3-801.5-343 1 1 2 2 4 0.52 

42 Menomine: 804.3-804.6-309 1 1 2 2 4 1.89 

43 Menomine: 804.3-804.6-334 1 1 2 2 4 4.90 

44 St.Helena: 789.5-275 1 1 2 2 4 1.31 

45 St.Helena: 793.1-793.4-288 1 1 2 2 4 4.80 

46 St.Helena: 797.4-797.6-342 1 1 2 2 4 0.87 

47 Burbank: 767.6-768.1-175 3 3 1 3 1.28 

48 Elk PT: 756.3-757.3-148 2 2 1 2 0.98 

49 Maskell: 777.0-778.1-194 2 2 1 2 8.18 

50 Elk PT: 758.7-759.3-149 1 1 1 1 0.05 

51 Elk PT: 758.7-759.3-155 1 1 1 1 0.64 

52 Elk PT: 758.7-759.3-164 1 1 1 1 5.23 

53 Maskell: 773.2-176 1 1 1 1 2.13 

54 Maskell: 777.0-778.1-198 1 1 1 1 0.58 

55 Menomine: 798.3-799.0-323 1 1 1 1 0.50 

56 Menomine: 802.0-802.5-333 1 1 1 1 1.49 

57 Menomine: 800.6-800.9-355 1 1 1 1 7.40 

58 Menomine: 800.6-800.9-361 1 1 1 1 3.42 

59 St.Helena: 789.8-790.4-279 1 1 1 1 0.35 

60 St.Helena: 790.8-284 1 1 1 1 1.94 

61 St.Helena: 793.1-793.4-287 1 1 1 1 0.80 

62 St.Helena: 795.1-795.4-293 1 1 1 1 0.11 

63 Vermillion: 778.5-778.9-205 1 1 1 1 1.15 

Total 51 102 69 131 222 215 318 264 1,371 495.6 

Percent of Total Successful 
Nests in Annual Dataset 44% 58% 43% 48% 68% 81% 98% 97% 72% 56% 
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3.4.3 Highly Successful ESH Polygons 

The total area for all 387 ESH polygons mapped from the 2005 imagery is 880 acres. When all 

ESH polygons from the 2005 delineation are intersected with all nests (1999-2006) only 71 ESH 

polygons with a total area of 507 acres ever contained nests (58 percent of the total mapped ESH 

in 2005). Successful nests are restricted to 60 of 387 ESH polygons, comprising 496 acres or 

approximately 56 percent of the mapped ESH. The top-ranked most productive and highly 

successful sites, which have supported more than 58 percent of the successful nests during the 

period assessed, occupy only 12 ESH polygons, comprising 293 acres (about 33 percent of the 

mapped ESH for 2005). 

Table 3-12 shows the 12 top ranked sites with an IV higher than 100, which establishes a 

threshold as a site with 30 or more successful nests for the eight-year period. The IV rank of 100 

is a notable and natural break in the dataset. The next lower site had an IV of only 60 and a 

successful nest count of 15 over the entire 8-year period. 

As shown in the table, four of the most highly successful sites were mechanically constructed 

ESH (shaded lines in the above tables), suggesting that many of the characteristics of recently 

constructed ESH sites provide habitat suitable for nesting. The fourth- and eighth-ranked sites, 

Burbank: 769.4-770.4-178 and Burbank: 769.4-770.4-193, were constructed in 2004/2005 at the 

location of a small sandbar that previously supported 12 nests, thus the IV is somewhat skewed 

compared to other constructed sites. 

Three natural sites, accounting for approximately 30 percent of the acreage, have supported the 

highest nest numbers for eight years. The average density for these three sites is 4.7 nests per 

acre; which is slightly above the mean for highly successful sites, but well below the most 

productive site, St.Helena-795.1-795.4-292, which demonstrates a mean nesting density of 

nearly 14 nests per acre.
26 

26 
  All densities  are based  on  2005  habitat delineation  acreages.  

Table 3-12
 
  
ESH Polygons Supporting Successful Nests –   IV Higher than 100
 
  

Rank  ESH Polygon  S-Nest  
Active 

 Yrs IV  Acres  
Density:  
nest/acre  

 1  St.Helena: 787.9-788.2-273  212 8   1,696  39.0  5.4 

 2  Elk PT: 756.3-757.3-139  168 8   1,344  37.6  4.5 

 3  Meckling: 781.5-233  116 8   928  33.0  3.5 

 4  Burbank: 769.4-770.4-178  130 4   520  29.2  4.5 

 5  St.Helena: 795.1-795.4-292  71 7   497  5.1  13.8 

 6  Menomine: 801.3-801.5-347  67 6   402  19.0  3.5 

 7  Burbank-Elk PT: 761.5-156  107 3   321  51.9  2.1 

 8  Burbank: 769.4-770.4-193  63 4   252  14.2  4.4 

 9  St.Helena: 793.4-793.4-289  46 5   230  24.6  1.9 

 10  Menomine: 802.0-802.5-324  40 5   200  21.1  1.9 

 11  Ponca3: 754.8-138  61 3   183  12.5  4.9 

 12 

 

 

 Elk PT: 758.7-759.3-167  30 4   120  6.0  5 

  Totals / Average IV  1,111    558 

 

 293.3  4.6 

 
     Percent of Total Successful Nests and Total 

  2005 Mapped ESH Acres  58%    33%   

                                                 

Upper Missouri River Emergent Sandbar Habitat Mechanical & Artificial Creation and Maintenance 
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3.4.3.1 Most Productive Natural ESH Polygons 

The eight most productive natural site polygons are shown in Table 3-13. These sites each 

support 30 or more successful nests, and together produced 750 successful nests during the eight-

year period of analysis. These eight sites alone produced 39 percent of all successful nests in the 

Gavins Point River Segment. The total combined area of these ESH polygons was 

approximately 238 acres, only 21 percent of the area mapped from the 2005 imagery. 

The importance of these nesting sites is more significant if the nests and site acreages for 

mechanically created sites are removed from the analysis. For the eight-year period, these eight 

sites support 79 percent of all natural site nests, 81 percent of the successful nests, and comprise 

63 percent of the total 2005-mapped ESH area. 

Seven of the eight natural sites mapped in 2005 existed in total or in part of the ESH polygons 

mapped from the 1998 imagery. A single site (Elk PT: 758.7-759.3-167) comprising 6 acres 

appears to be composed of redistributed sediments.
27 

27 
 Review  of  Gavins  Point Dam  discharge records  and  several USGS river  gages along  the Gavins  Point Segment  

suggest that  flows  sufficiently  high  to  create new  sites  above subsequent navigation  flow  stages  occurred  in  the fall  

of  1999  

It is likely that this site and several other 

small sites were deposited as a result of the high-flow period of August to December 1999, when 

discharge from Gavins Point Dam exceeded 45,000 cfs. Review of the 1999 CIR 

orthophotographs and prior Gavins Point River Segment delineations by Bruce Vander Lee 

(2003) supports this supposition. 

Over the period studied, certain sites showed increased persistence and use for nesting that 

results in greater than average nesting of these particular areas. As such, the characteristics of 

these highly successful sites were analyzed to inform site selection, design, and construction for 

the ESH implementation program. The physical characteristics of lost sites, rarely used sites, 

abandoned sites, and sites with very high nest failure were also evaluated to identify features that 

may be detrimental to nest success or undesirable as a nesting site. 

Table 3-13
 
Most Productive Natural ESH Polygons 1999-2006
 

Rank ESH Polygon S-Nest 
Count 

Yrs 
IV Acres 

Density: 
nest/acre 

1 St.Helena: 787.9-788.2-273 212 8 1696 39.0 5.4 

2 Elk PT: 756.3-757.3-139 168 8 1344 37.6 4.5 

3 Meckling: 781.5-233 116 8 928 33.0 3.5 

4 St.Helena: 795.1-795.4-292 71 7 497 5.1 13.8 

5 Menomine: 801.3-801.5-347 67 6 402 19.0 3.5 

6 St.Helena: 793.4-793.4-289 46 5 230 24.6 1.9 

7 Menomine: 802.0-802.5-324 40 5 200 21.1 1.9 

8 Elk PT: 758.7-759.3-167 30 4 120 6.0 5.0 

Totals, Average IV and Average Density 750 677 185.5 4.9 

Percent of Total Successful Nests and Percentage of 
2005 Mapped ESH 39% 21% 
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3.4.3.2 Most Productive Constructed Islands 

The  five  constructed ESH sites are  shown in Table 3-14.  Highly  successful created ESH sites 

vary  from natural sites in IV (because  the difference  in active  years) and in nest density.  The  1-

nest per acre  density  difference  (4.9 for the natural sites versus 3.9 for  the constructed sites),  

however, is removed if the very  highly  productive  single site, St.Helena: 795.1-795.4-292, is 

dropped from the  calculation of  the mean for  natural sites in Table  3-13.  This suggests  that 

constructed sites are performing as nearly well as natural sites.  

Table 3-14
 
Most Productive Constructed Islands: 1999-2006
 

R
a
n

k

ISLAND S-Nest 
Count  

Yrs  
IV  Acres  

Density:  
nest/acre  

4 Burbank: 769.4-770.4-178 130 2 520 29.2 4.5 

6 Menomine: 801.3-801.5-347 67 2 402 19.0 3.5 

7 Burbank-Elk PT: 761.5-156 107 2 321 51.9 2.1 

8 Burbank: 769.4-770.4-193 63 2 252 14.2 4.4 

11 Ponca3: 754.8-138 61 3 183 12.5 4.9 

Totals, Average IV and Average Density 428 336 126.9 3.9 

Percent of Total Successful Nests and 
Percentage of 2005 Mapped ESH 22% 14% 

3.4.3.3 Nest Density Analyses 

Nest densities were compared for total nest sites, successful nest sites, and highly successful sites 

using 2005 ESH acreages. The total set of nesting sites supported an average of approximately 5 

nests per acre. The successful nest sites supported only 3.6 nests per acre, and highly successful 

sites supported 3.8 nests per acre. An explanation for higher density of the total nest sites was 

found in the occurrence of many sites smaller than one acre that supported very dense least tern 

colonies. 

Regressions were used to evaluate relationships between acres of mapped ESH and numbers of 

nests for the different nest site groupings.  Results of the regressions are shown below. 

Total nest islands Adjusted R
2 

= 0.723 

Successful nest islands Adjusted R
2 

= 0.698 

Highly successful nest islands Adjusted R
2 

= 0.432 

Natural highly successful nest islands Adjusted R
2 

= 0.576 (0.721)
28 

28 
 R2  obtained  if  the very  highly  productive site St.Helena-795.1-795.4-292  is  dropped  from  the analysis.  

Constructed nest sites Adjusted R
2 

= 0.328 
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The total area of mapped ESH selected by birds for nesting was moderately well correlated with 

nest numbers, suggesting the existence of a threshold condition for nesting selection not met by 

316 other sites by 2005-mapped ESH islands. The reduced correlation between mapped ESH 

area supporting successful nests and nest numbers suggests changes in site conditions following 

nest selection, which is recognized to include (primarily) inundation, saturation, precipitation, 

and predation. The further reduction in correlation between mapped area and nest counts for 

highly successful sites suggests that other factors are more important than total area; for 

example, site longevity, surface uniformity, and relative elevation above the water surface. 

The increased positive correlation between nest count and acreage for natural sites (particularly 

once the outlier site is removed) suggests that area is predictive of nest numbers. The lower 

correlation for constructed sites is also noteworthy. While the constructed sites supported a high 

degree of successful nesting, the efficiency is irregular. Constructed ESH does not reliably 

predict nest density from the current data based on mapped ESH. 

The data indicate that created sites may be increasingly important in terms of numbers of nests 

from 2003 forward. 

Total nest counts and successful nest counts generally increased for natural nesting sites from 

1999 through 2003. Both began declining in 2004 and continued to decline through 2006. The 

Ponca islands created in 2004 began to reverse the declining nest count trends on the Gavins 

Point River Segment. Response to the construction of sites at RM 761 and RM 770 continued 

the upward trend for total and successful nests through 2005. However, the use of natural 

nesting-habitat appears to be declining in terms of both total nest establishment and successful 

nesting.  Figures 3-6 and 3-7 show total nests and successful nest counts, respectively, for natural 

and created sites by year. Figure 3-6 shows that ESH constructed in 2004 and 2005 largely 

mitigated the declining trend in natural site nest counts. Figure 3-6 also shows trends for nest 

initiations. Both total nest numbers and total numbers of successful nests declined in 2006 

(Figures 3-6 and 3-7). This trend will likely continue unless ESH acreage for the segment is 

supplemented with new or restored ESH. 
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Figure 3-6
 
Gavins Point River Segment Total Nest Establishment Trends
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Figure 3-7
 
Gavins Point River Segment Successful Nest Establishment Trends
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3.4.4 ESH Polygons with Limited or No Successful Nests 

A review of the spatial characteristics of the ESH polygons with limited or no successful nests 

was conducted. These ESH polygons include 51 of the 2005-delineated ESH polygons (see 

Table 3-11 above) that produced 20 or fewer successful nests in the 8-year period of analysis.  
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These  sites, which comprise 220 acres, supported 441 total nests  and 260 successful nests  during 

the eight-year period –   a  success rate  of  59 percent (4  to 6 percentage  points below highly  

productive sites).  The sites summarized over the eight year period in Table  3-15 are  grouped by:  

sites with 11 to 19 successful nests,
 
  

sites with 2 to 10 successful nests,
 
  

sites with only one successful nest, and
 
  

sites at which no nests were successful, though at least one nest was established.
 
  

Each of  these  sites appeared to be  limited in its capability  to  serve  as  consistent nesting-habitat  

due  to some combination of  poor habitat quality, insufficient area, low elevation/frequent 

flooding, loss  of  site  due  to erosion or  natural succession (low  persistence), frequent disturbance  

by  human activities, or  predation.  Nevertheless,  some other  factor likely  prevented successful  

re-use  of  a  site.   It  was  noted that some  of  these  sites were  located in  areas  in which  small-scale  

ESH enhancement activities were  undertaken (i.e., herbicide application or  vegetation mowing)  

that were intended to stimulate increased nesting.  

Table 3-15
 
  
ESH Polygons with Limited or No Successful Nests:  1999  - 2006
 
  

Minimally Producing  
Sites  

Count  
Mean  
Years  

Total 
Acres  

Average 
Acres  

Successful 
Nests  

Percent of  
Total 

Successful 
29 

Nests  

29 
 This  is  for  the entire  Gavins  Point nest dataset.  

Sites  with 11 to  19  
Nests  

10  2.6  71.6  7.2  139  7%  

Sites  with 2 to 10 nests  27  2  105  3.8  107  6%  

Sites  with 1  nest  14  1.4  32.5  2.2  14  1%  

Sites  with no  
Successful Nests  

8  1  11  1.4  0  0%  

Totals/ Means/ 
Percentages  

59  1.75  220.1  3.65  260  14%  

These  sites may  be  located in less than ideal areas where  birds can  succeed when system releases  

are  lower, but characteristically  fail  under typical flow  regimes.  Several islands upstream from  

RM 804, for example, have supported early breeding season nest establishment in 2005 and 2006  

at relatively  low, fringe  elevations around  more  persistent islands and  sandbars, only  to be  

inundated by  a subsequent water level rise.  

3.4.5  Mapped ESH Polygons Not Used for Nesting Habitat.  

The  previous  discussions have  addressed the 71 sites upon  which at least one  nest had been  

established between 1999 and 2006 on a  total of  507 acres.  There  were  an additional 366 sites 

mapped as  ESH in 2005 with a  total area  of  373  acres  that did not support any  nests  during the 

period of  analysis.  While  many  habitat characteristics or  incident events may  be  involved in use 

Appendix B 3-23 



                                              

  
 

  
 

       

  

  

  

  

  

    

      

      

       

    

     

   

     

       

      

      

        

 

  
 

   

 
  

  

                                                 


 

 

 

Upper Missouri River Emergent Sandbar Habitat Mechanical & Artificial Creation and Maintenance 

Final Programmatic EIS 

or non-use of a mapped ESH polygon as nest habitat, three characteristics were identified during 

the analysis that suggest reasons for the distribution of nesting use.  These factors include: 

relative elevation, as local freeboard translated to a flood risk category, 

relative area of the ESH polygon, and 

proximity to a forest edge. 

3.4.5.1 Flood Risk 

Nest Point elevations were determined using topographic data generated from LiDAR data 

collected during a low-flow period of approximately 11,000 cfs discharge from Gavins Point 

Dam. ESH polygon elevation was calculated using additional randomly generated points (1 

point/100 square feet of ESH area) for the 2005 ESH-mapped polygons. The elevation for water 

surrounding the island was determined for each island by averaging the elevations of multiple 

random points generated in a 200-foot polygon perimeter buffer. Average nest elevation minus 

average water elevation was computed to determine average freeboard for the ESH polygon. 

Average freeboards for natural islands were binned using freeboard-based flood risk categories 

as noted in Table 3-16. These categories are based on the local water surface elevation to mean 

island elevation during a low-flow period. Actual freeboard during seasonally maintained 

flows
30 

30 
 The most frequently  occurring  flow  during  the  breeding  seasons  for  the period  of  record  of  this  assessment has  

been  from  20,000  cfs  to  28,000  cfs.  

and during higher navigation flows (33,000 cfs) is reduced 1 to 3 feet, depending on 

location in the reach. The occurrence of multiple year nesting cluster elevations was used to 

define bin boundaries.  Table 3-16 also lists flood risk zones developed to assess nest selection. 

Table 3-16
 
Gavins Point River Segment Flood Risk Zones
 

Flood Risk Category Comment – Interpretation 

Zone 0 
>8.01 Feet 

Highest islands; sites pre-date 1997 releases.  Support mature cottonwood stands.  Height 
above water and vertical banks preclude use  by piping  plover chicks.  Not usually nesting  
habitat.    

(Example: Goat Island)  

Zone 1  
4.66-8.00 Feet  

High elevation persistent islands created or highly modified  by 1997 releases.  Sites  in this  
class  contained the  majority of nests. (Example: St.Helena-787.9-788.2-273)   

Zone 2  
3.01-4.65 Feet  

Middle elevation islands created by 1997 releases, usually on downstream end of reach.  
This is  the  elevation  of most Corps  constructed sites.  Fair nesting habitat. (Example:   Elk  
PT-756.3-757.3-139)  

Zone 3  
1.85-3.00 Feet  

Low elevation  periodically exposed islands  created by 1999  high-flow event.   In addition, 
elevation of a Corps  constructed site; inundated during navigation stage water levels.  
Opportunistically used  nesting  habitat.   

(Example:   Burbank-769.4-770.4-178).   

Zone 4  
0.81-1.85 Feet  

Islands inundated or saturated to the surface during annual  navigation flows.  Annual  
opportunistic nesting areas.  Rarely used for nesting habitat.  (Example:  Maskell-777.0-
778.1-198).  

Zone 5  
<0.80  Feet  

Areas below normal flow elevations most years.  Never nesting habitat 
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Tables 3-17, 3-18, 3-19, 3-20, and 3-21 compare various aspects of ESH polygons and nesting 

characteristics to flood risk zones. Figures 3-8, 3-9, 3-10, and 3-11 show the distributions of site 

characteristics by flood risk zone. These assessments include only natural sites, since 

constructed sites (particularly island Burbank-769.4-770.4) at artificially established elevations 

do not represent habitat created by normal fluvial geomorphic events.  

Table 3-17 and Figure 3-8 show the distribution of all unique ESH islands by flood risk zone and 

distinguish between those islands supporting nests from those with no nest occurrences in the 

data analyzed. Figure 3-8 converts counts in Table 3-17 to percentages to normalize magnitude 

differences between nested and non-nested islands. Percentages for the total number of island 

polygons and those islands without nests are nearly normally distributed around the median flood 

risk zone; zone 3, although both also show a more rapid decline toward flood zone 5. Islands 

supporting the most nesting are skewed toward the lower flood risk zone, zone 2. 

Table 3-18 and Figure 3-9 show flood risk zone distribution by acreage. The distribution by 

acreage is strongly skewed toward the flood risk zones 1 and 2; the less frequently flooded 

islands. These findings support the assumption that most ESH islands are residuals from the 

1996/1997 high-flow event. These sites are expected to be more elevated than sandbar 

formations resulting from smaller subsequent high-flow events. 

Tables 3-19, 3-20, and Figure 3-10 show the distribution of total nests and successful nests by 

flood risk zone. The distribution of both is skewed to flood zones 1 and, primarily, 2; suggesting 

the existence of a flood-risk based threshold for nest establishment. Successful nest count drops 

to nearly zero at flood risk zone 3. It is worth noting that this may not be an entirely natural 

phenomenon, as controlled high flows in the Gavins Point River Segment are used early in the 

nesting season to deter birds from nesting on low elevation bars. This is done to allow for 

greater operating flexibility later in the season.  

Table 3-21 and Figure 3-11 show and compare the numbers of all ESH islands supporting nest 

establishment and those supporting only successful nests. The distribution is similar around 

flood risk zone 2. However, sites supporting successful nests showed a greater proportion closer 

to flood risk zone 2 than in 3. This suggests flooding as a reason for the difference between 

successful and unsuccessful nest sites. 

There were 20 sites with few successful nests, comprising 45.4 acres, found to be in flood risk 

zone 3 or below, suggesting that flooding and saturation risk may be linked to low nest success.  

There were 39 sites with few successful nests, comprising 174.1 acres, that are not explained by 

flooding. There were also 215 sites in flood risk zone 3 or below, comprising 152.1 acres, that 

did not support nests in the period of analysis. The remaining 151 non-nesting ESH islands 

comprising 121.3 acres that are not fully explained by freeboard, elevation and flood risk zone 

considerations. 

Figure 3-12 provides an example of flood risk zones in the Gavins Point River Segment. 
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Table 3-17
 
ESH Polygon Counts for Various Flood Risk Zones
 

Nest EVER 

Flood Risk Zone NO YES Total 

1 23 20 43 

2 78 25 103 

3 116 16 132 

4 58 2 60 

5 41 2 43 

Total 316 65 381 

Figure 3-8
 
Gavins Point River Segment 2005 ESH Polygon Distribution by Flood Risk Zone
 

Distribution of Unique ESH Polygons by Flood Zone
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Table 3-18
 
Acres of ESH in Various Flood Risk Zones
 

Sum of Acres Nest EVER 

Flood Risk Zone NO YES Total 

1 112.1 184.0 296.1 

2 108.4 158.3 266.7 

3 86.7 34.8 121.5 

4 45.3 8.5 53.7 

5 21.1 2.1 23.2 

Total 373.6 387.7 761.2 

Figure 3-9
 
Gavins Point River Segment 2005 ESH Acreage Distribution by Flood Risk Zone
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Table  3-19  
Total Nests in  

Various Flood Risk Zones  

All Nests 

Flood Risk Zone Total 

1 678 

2 669 

3 91 

4 37 

5 2 

Total 1477 

Table 3-20 
Successful Nests in 

Various Flood Risk Zones 

Successful Nests 

Flood Risk Zone Total 

1 438 

2 448 

3 22 

4 9 

5 1 

Total 918 

Figure 3-10
 
Gavins Point River Segment 2005 Nest Distribution by Flood Risk Zone
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Table 3-21
 
Nest Polygons within Various Flood Risk Zones
 

Count of Nest 
Polygons 

Flood Risk Zone T-Nest S-Nest 

1 20 15 

2 25 23 

3 16 10 

4 2 2 

5 2 1 

Total 65 51 

Figure 3-11
 
Gavins Point River Segment 2005 Nest Island Distribution by Flood Risk Zone
 

Distribution of Total and Succesful Nest Islands by Flood Zone
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Figure 3-12
 
Gavins Point River Segment Example of Flood Risk Zones
 

 

3.4.5.2 Nest Establishment Limitations Due to Small Habitat Area Acreage 

Least tern and piping plover are believed to successfully nest less frequently on smaller islands 

(personal com. Kruse, 2005). Mapped ESH habitat was assessed for relationships between 

absolute area and nesting frequency of occurrence using the 2005 ESH habitat polygons. The 

number of ESH individual polygon areas mapped for 2005, is strongly skewed towards small 

acreages. The frequency distribution shown in Table 3-22 shows that polygons 1-acre or less 

account for nearly 65 percent of all mapped polygons. 

Table 3-22
 
ESH Island Polygon Area Frequency Distribution
 

Bin (acres) Frequency Cumulative % 

1 231 64.71% 

5 98 92.16% 

10 13 95.80% 

15 5 97.20% 

20 2 97.76% 

25 3 98.60% 

30 1 98.88% 

35 1 99.16% 

40 2 99.72% 

45 0 99.72% 

50 1 100.00% 
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The acreage size categories listed in Table 3-22 were used to compare other characteristics of 

various sized sandbars to evaluate the importance of ESH patch size in nesting usage, and to 

establish function-based lower thresholds for future ESH construction. Small ESH polygons 

may be separate islands or may be fragments of what was once extensive ESH on islands that 

have eroded or have become occupied by vegetation. It is important to note that constructed 

ESH sites are excluded from this assessment. 

Tables 3-23 through 3-27 and Figures 3-13 through 3-15 show distributions of various ESH 

characteristics separated into acreage categories. The categories are less than or equal to one 

acre, greater than one to five acres, greater than five but less than ten acres, etc. 

Table 3-23, Table 3-24 and Figure 3-13 demonstrate the relationship between acreage 

distribution by size category and the nesting use of islands in each size category. More than 50 

percent of the 2005 ESH acreage is represented by habitat patches less than 10 acres in area and 

nearly 15 percent is represented by patches of less than 1 acre. More than 92 percent (233/251) 

of 2005-mapped habitat patches smaller than 1 acre had not supported nesting. Significant nest 

usage peaks with sites equaling 5 acres or smaller. 

Table 3-25 and Figure 3-14 address the distribution of smaller sites across acreage bin 

categories. The presence of nearly all flood risk zone 4 and 5 sites in 1-acre to 5-acre bins shows 

that smaller islands occur most often lower in elevation groupings. They may be the residual 

elevated sandbars from 1997, the high points deposited by a post-1997 minor high-flow event, or 

the higher protrusions of expansive sediment accumulations just below the water surface. 

Table 3-26 and Figure 3-15 show the distribution of nest count from ESH islands in selected 

acreage bin categories. A major portion of nests (25 percent) occurred on sites between 5 and 15 

acres in area. The majority of nests were on the few sites larger than 35 acres in area. Less than 

5 percent of both total nests and successful nests were located on habitat patches less than 5 acres 

in area. 

Table 3-27 shows the distribution of acreage size categories by flood risk zone. There were 18 

sites one acre or less in area, representing less than 5 percent of ESH acreage and supporting less 

than 3 percent (70) of total nests for the assessment period. Only 18 of sites less than 1-acre in 

area supported nest establishment, and 233 were not used for nesting. 

It is not clear whether island size or flood risk zone is more restrictive to nest usage. However, 

both of these characteristics are linked to geomorphologic processes. Smaller, lower elevation 

islands are created by more frequently occurring, lower flow events. Larger, more elevated 

sandbars are created by higher magnitude, less frequent flow events. Based on usage data, a 

five-acre lower limit may be an appropriate criterion for constructed ESH in the Gavins Point 

River Segment. Upper acreage limits should bounded by site-specific conditions and cost 

considerations. 
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Table 3-23  
ESH Acres by Category  

 

  

Acre Size Category   Total Acres  

 1 111.5   

 5 207.2   

10  80.0   

15  59.6   

20  39.0   

25  69.9   

30  25.9   

35  33.0   

40  76.6   

50  58.5   

 Total 761.2   

Table 3-24  
Use of Acre-Category For Nesting  

Count of ISLAND  Nest EVER   

Acre Size Category  NO  YES  
Percent  

  Used for Nesting  

 1 233  18  7.2%  

 5 76  26  25.4%  

10   3 10  76%  

15   2  3 60%  

20    2 100%  

25    3 100%  

30   1  100%  

35    1 0%  

40    2 100%  

50   1  0%  

Totals  316  65   
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Figure 3-13
 
Gavins Point River Segment 2005 Nest Island and Site Nest Use
 

Distribution by Acreage Bin
 

Distribution of ESH  Acres by Nesting Use and by Island Acreage Bins 
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Table 3-25
 
Flood Risk by ESH Island Size Category
 

Count of ISLAND  

Size Category  

Flood Risk  

1  2  3  4  5  Total 

1 7 67 94 47 36 251 

5 22 26 35 12 7 102 

10 5 4 3 1 13 

15 4 1 5 

20 1 1 2 

25 2 1 3 

30 1 1 

35 1 1 

40 1 1 2 

50 1 1 

Total 43 103 132 60 43 381 

Figure 3-14
 
Nest Island Acreage Size Category Distribution by Flood Risk Zone
 

Distribution of ESH Polygons   by Acreage Bins and 
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Table 3-26
 
Total and Successful Nests by Island Size Category
 

All Nests COUNT 

Size Category T-Nest Count
Percent  

  Total  
Cuml  

Percent  S-Nest Count 
Percent  

Total  
Cuml  

Percent  

1 70 5% 5% 41 4% 4% 

5 138 9% 14% 87 9% 14% 

10 251 17% 31% 124 14% 27% 

15 34 2% 33% 16 2% 29% 

20 151 10% 44% 67 7% 36% 

25 163 11% 55% 87 9% 46% 

35 152 10% 65% 116 13% 59% 

40 518 35% 100% 380 41% 100% 

Total 1477 918 

Figure 3-15
 
Gavins Point River Segment 2005 Nest Distribution by Acreage Bin
 

Distribution of Percentages of Nests by Acreage Bin
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Table 3-27
 
ESH Polygon Acreage Size Categories by Flood Risk Zone
 

Count of  All Nest  Sites  

Acreage Size Category  

Flood Risk Zone  

1  2  3  4  5  Total  

1 2 8 6 1 1 18 

5 7 11 7 1 26 

10 4 2 3 1 10 

15 3 3 

20 1 1 2 

25 2 1 3 

30 

35 1 1 

40 1 1 2 

50 

Total 20 25 16 2 2 65 

3.4.5.3 Avian Predator Perch-Restricted Sites: Forest Buffers 

Gallery cottonwood forest edges have been identified as natural features potentially restrictive to 

nest use of a sandbar by terns and plovers. Personal communications with Casey Kruse and 

Greg Pavelka of the USACE Gavins Point Project Office (2004-2006) advised that forests 

located within several hundred feet of a sandbar potentially used for tern and plover nesting, may 

be used by raptors as observation posts; improving the raptors ability for finding and predating 

nesting colonies. Figure 3-16 shows an example of forest edge buffers in proximity to nesting 

sites for the Gavins Point River Segment 

Forest edge-related restrictions to nest site selection may partially explain the presence of several 

hundred acres mapped as ESH in 2005 that were not used for nesting during the period of 

analysis. For the purpose of this analysis it was assumed that little change in forest edge had 

occurred over the data collection period and that forest habitat edges delineated from 2005 

imagery would be appropriate for the evaluation of nest data from several years. An analysis of 

the distribution of distances of least tern and piping plover nests from forest edges in the Gavins 

Point River Segment showed no discernable difference between least tern and piping plover 

minimum distances from forest edges.  Several nests were established as close as 200 feet, but 95 

percent of least tern and piping plover nests were established 600 feet or more from forest edges.  

Nearly 52 percent of least tern and piping plover nests were established at distances exceeding 

1,200 feet. Beyond 1,200 feet, piping plover nests tend to be established slightly closer to forest 

edges than least tern nests. The demonstrated ability of least terns to nest on smaller islands near 

the middle of the river may account for some of the difference. 

Appendix B 3-35 



                                              

  
 

  
 

 
  

 

     

     

    

      

       

    

      

 

   

           

             

      

     

         

       

       

   

                                                 


 

 

    

Upper Missouri River Emergent Sandbar Habitat Mechanical & Artificial Creation and Maintenance 

Final Programmatic EIS 

Figure 3-16
 
Example of Forest Buffers
 

A second approach was used to assess the influence of forest edge distance on use of ESH for 

nesting. Forest buffer polygons were created using the forest edge lines with a 600-foot radius, 

which represent the approximate distance maintained from forest edges by 95 percent of nesting 

least terns and piping plovers. Forest proximity buffers (FPB) were spatially joined with 2005 

ESH polygons and area of the intersection
31 

31 
 The area  in  which  the 600-foot forest edge buffer  overlapped  a mapped  ESH polygon.  

(in square feet and as a percentage) was calculated. 

The percentage of an ESH polygon within an FPB was used to assign bins for ESH polygons.  

The 11 bins represent 10 percent FPB coverage increments, with “0” equal to no FPB, and “10” 
equal 100 percent FPB coverage. 

Table 3-28 shows ESH polygon acres, counts, total nests, and successful nests separated by bin 

value. The numbers shown in the table apply to the entire ESH polygon, so a site with a high 

FPB bin still may have all or some portion of nests at that site clustered outside of the FPB. As 

shown in the table, more than 90 percent of both total nests and successful nests were located on 

ESH with less than 40 percent FPB coverage. The nests shown to be located on ESH with 70 

percent FPB coverage are particularly noteworthy. Upon review of the data, the majority of 

these nests were established during the 1999 through 2003 breeding seasons, and the nests may 

not have been located within forest buffers. Since effective tree height needed to inhibit nest site 

selection was not addressed in this assessment, some growth height-boundary affects might 
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participate when 2005 forest edge features are used for restrictive buffer creation. A growing 

percentage of nests were established within forest buffers for 2005 and 2006.  The occurrences of 

these suggest that bird populations may be selecting sub-optimal sites as habitat availability 

declines.  Table 3-29 demonstrates this occurrence. 

Table 3-28
 
Distribution of Acreage, ESH Sites, and Nests in Forest Proximity Bins
 

% FPB Cover Acres Poly CNT T-Nests S-Nests 

0 311.0 194 1,019 660 

10 42.3 14 115 66 

20 76.5 10 367 261 

30 98.9 13 283 168 

40 21.1 1 78 40 

50 30.9 6 1 0 

60 73.8 4 9 0 

70 28.6 5 27 17 

80 35.7 10 152 87 

90 65.8 16 2 0 

100 95.6 114 15 8 

Total 880.2 387 2,068 1,307 

Table 3-29
 
Nests in Forest Buffer Zones by Year
 

T-Nests  

Nests in FB  

YEAR    

1999  2000  2001  2002  2003  2004  2005  2006  Total 

No 177 207 187 355 412 341 267 179 2,125 

Yes 7 19 5 11 35 35 48 33 193 

Total 184 226 192 366 447 376 315 212 2318 

Percent of Total 4% 9% 3% 3% 8% 10% 18% 18% 9% 

S-Nests  

Nests in FB  

YEAR  

1999  2000  2001  2002  2003  2004  2005  2006  Total 

No 113 164 158 266 296 196 143 74 1,410 

Yes 3 13 4 6 30 12 25 11 104 

Total 116 177 162 272 326 208 168 85 1,514 

Percent of Total 3% 8% 3% 2% 10% 6% 17% 15% 8% 

Appendix B 3-37 



                                              

  
 

  
 

        

   

       

     

  

  

       

       

         

     

        

        

 

 
  

    

  

     

    

     

     

     

    

    

    

 

    


 

 

Upper Missouri River Emergent Sandbar Habitat Mechanical & Artificial Creation and Maintenance 

Final Programmatic EIS 

Review of the GIS mapping revealed that much of the apparent increase in use of nesting sites 

within forest buffers was strongly affected by the use of a constructed site at RM 761.5.  This site 

is within a forest edge along its northwestern shoreline. While the area within the forest edge 

was sparsely used for nesting, the remaining island (selected by the buffer-island intersection) 

was heavily utilized. 

3.4.5.4 Summary of Non-Use 

Three primary rationales for non-use or non-suitability for nesting were analyzed, including 

flooding risk, small island size, and proximity to gallery cottonwood forest. Many sites included 

two or more of these factors, here called “defects” that may have deterred nesting. Tables 3-30 

and 3-31 summarize cross-referencing of defect intersection by number of separate ESH 

polygons and, separately, by acreage. The lack of least tern and piping plover nesting at certain 

ESH sites can be preliminarily explained for 94 percent of the separate sandbars and 92 percent 

of total used acres by forest edge effects, small patch size, and risk of flooding. 

Table 3-30
 
Rationales for 316 ESH Sites Not Supporting Nests in the Period of Analysis
 

Code Technical Defect Explanation Count 

1  Flood Risk Zone  =<3  Too Low 31 

2 Forest Proximity Buffer =>5 Too Close to Forest Edge 27 

3 Acreage Bin 1 Too small 25 

4 Both 1 and 2 Too Low an Too Close to Forest 14 

5 Both 1 and 3 Too Low and Too Small 111 

6 Both 2 and 3 Too Close to Trees and Too Small 38 

7 1, 2 and 3 All Defects 59 

8 Unknown No Rationale 11 

TOTAL 316 
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Table 3-31
 
Rationales for 374 ESH Acres Not Supporting Nests in the Period of Analysis
 

Code Technical Defect Explanation Acres 

1  Flood Risk Zone  =<3  Too Low 60 

2 Forest Proximity Buffer =>5 Too Close to Forest Edge 159 

3 Acreage Bin 1 Too small 14 

4 Both 1 and 2 Too Low an Too Close to Forest 22 

5 Both 1 and 3 Too Low and Too Small 44 

6 Both 2 and 3 Too Close to Trees and Too Small 18 

7 1, 2 and 3 All Defects 28 

8 Unknown No Rationale 30 

TOTAL 374 

There are 11 ESH polygons that comprise a total of 30 acres for which no clear explanation of 

non-use could be derived from the data. The most puzzling site is Meckling 781.5, the largest 

natural ESH site remaining (58 aces). Less than half of the acreage is within a tree proximity 

buffer and the site is mostly within flood risk zones 1 and 2. The next ESH site; upstream only a 

few thousand feet, was one of the most highly productive sites during the period of analysis.  

Located mid river and protected from erosion by other islands and shallows, the site at RM 781.5 

would seem to offer a prime location for ESH restoration if the defects can be resolved.  

Nonetheless, there appeared to be little unused, suitable ESH in the Gavins Point River Segment 

during the period of analysis. 

3.4.6 Lost Nest Sites 

There were 716 nests within the Gavins Point River Segment not selected by the 2005 ESH 

polygons, and grouped here as “lost nest sites.” Lost nest sites supported nests at least one year 
between 1999 and 2005, but their GPS locations were not within any of the existing 2005 ESH 

polygons – that is, locations where nests were located using GPS were not found within ESH 

polygons mapped from the 2005 imagery.  Lost nest sites were grouped into seven categories: 

1. Lost to erosion (the sandbar no longer exists), 

2. Lost to upland natural succession (vegetated areas that were once barren sand), 

3. Lost to wetland natural succession (wetland areas that were once barren sand), 

4. Exposed during annual low water events
32 

32 
  For  example,  in  2001  and  2002.  

(sandbar typically submerged), 

5. Initiated on sites only briefly exposed during a breeding season, 

6. Nest established in non-ESH habitats (e.g., terrestrialized sand), and 

7. Unknown. 
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Category fitting was performed by visual assessment using the following GIS feature layers:
 

Riverine habitat delineations for 1998 and 2005,
 

ESH delineations by Vander Lee for 1998, 1999, and 2000,
 

CIR orthophotographs for 1998, 1999, 2000, 2001, and 2005, and
 

Island elevation polygons generated from the 2005 LiDAR.
 

Findings in previous sections of this document were also used for this assessment. Table 3-32
 
shows an accounting of the lost nest sites, by location, and loss category.
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Table 3-32
 
Summary of Gavins Point River Segment Lost Nest Sites
 

NestArea 

Loss Categories  

1  2  3  4  5  6  7  Totals 

Burbank: 764.5 1 7 8 

Burbank: 765.6 1 1 

Burbank: 766.5-766.8 22 22 

Burbank: 767.6-768.1 40 40 

Burbank: 769.4-770.4 46 46 

Burbank: Elk PT-761.5 1 1 

Elk PT: 756.3-757.3 34 7 20 61 

Elk PT: 758.7-759.3 11 13 2 26 

Elk PT: 759.7 17 17 

Gavins Pt: 807.8-808.2 1 1 2 

Maskell: 772.7 1 1 2 

Maskell: 777.0-778.1 18 52 1 71 

Meckling: 781.5 12 7 3 22 

Meckling: 781.7 15 15 

Menomine: 798.3-799.0 5 4 3 12 

Menomine: 801.3-801.5 2 4 6 

Menomine: 802.0-802.5 2 3 5 

Menomine: 803.3-803.5 1 1 

Menomine: 804.3-804.6 6 5 1 12 

Menomine: 800.6-800.9 4 4 

Ponca1: 754.2 1 1 

Ponca2: 754.4 10 10 

Ponca3: 754.8 20 20 

St.Helena: 787.9-788.2 28 3 31 

St.Helena: 789.5 1 1 

St.Helena: 789.8-790.4 53 3 56 

St.Helena: 790.8 3 3 

St.Helena: 791.3 2 1 3 

St.Helena: 793.1-793.4 2 2 4 

St.Helena: 793.4-793.8 19 4 23 

St.Helena: 795.1-795.4 44 3 11 2 60 

St.Helena: 796.7-796.9 9 9 

St.Helena: 797.4-797.6 1 6 7 

Vermillion: 778.5-778.9 113 1 114 

Total 513 89 23 54 22 10 5 716 
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Table 3-33 shows the distribution of nesting sites within various loss categories by year for the 

period of analysis. Erosion appears to be the major reason for loss of ESH nesting sites, 

followed by natural succession. The decline of sites lost to erosion in the years following 2002 

may indicate that erosion rates slowed over time. A more streamlined shape was noted for the 

2005 imagery for most residual sandbars and islands than for the same sites in the 1998 imagery. 

The numbers of nests in loss categories 4 and 5 is also noteworthy. The majority of category 4 

nest losses occurred in the dry year 2001. The highest loss of nests (and their sites) occurred in 

2003-2004 as mean seasonal stages were restored. Category 5 nest losses occurred principally in 

2006. Category 6 losses represent the loss of non-ESH sand habitat; that is, sandy barrens 

attached to the shoreline or in small patches between forest stands. 

Table 3-33
 
Nesting Site Loss by Category and Year
 

Site Habitat Change 1999 2000 2001 2002 2003 2004 2005 2006 Total 

1.  Lost to erosion 81 67 63 132 98 70 2 513 

2.  Lost to upland natural succession 13 23 6 22 19 4 2 89 

3.  Lost to wetland natural succession 11 2 4 2 3 1 23 

4.  Sites supporting nests exposed 
during annual low water 36 8 8 2 54 

5.  Sites supporting briefly exposed 
during a breeding season 1 2 19 22 

6.  Nest established in non-ESH 
habitats 2 2 2 3 1 10 

7.  Unknown. 5 5 

Total 105 92 107 168 130 79 8 27 716 

3.5 Establish ESH Acreage Goals for PEIS Alternative 5 
This analysis defines the area of measured nesting-habitat for least tern and piping plover in the 

Gavins Point River Segment. The results of the analysis were used to provide ESH acreage 

goals for this segment under Alternative 5 of the PEIS. The methodology described in Section 2 

of this document was used to measure nesting-habitat on an annual and total basis for the Gavins 

Point River Segment.  Steps in the analysis are briefly reviewed below. 

1.	 Separate the nest point data by year, species, and NestArea. 

2.	 Measure distances between nests, and identify the nearest-neighbor distance for each 

nest. 

3.	 Calculate the radius of nesting-habitat circles for each NestArea, species, and year. 

4.	 Create GIS nesting-habitat polygons for each NestArea, species, and year as the area 

within habitat circles, counting overlapping areas only once. 

5.	 Combine species and year habitat circles for each Nest Area, counting overlapping areas 

only once. Establish acreage goals for the Gavins Point River Segment under PEIS 

Alternative 5 by adding the acreage for each NestArea in the segment. 
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3.5.1 Least Tern Measured Nesting Habitat 

Table 3-34 shows measured nesting-habitat acreages for least tern by year and NestArea, sorted 

by IV. As shown in the table, total measured nesting-habitat increased by 300 percent between 

1999 and 2005. The average measured nesting-habitat for least terns was less than 23 acres per 

year in the Gavins Point River Segment for the 8-year period of analysis. The highest measured 

nesting area occurred in 2005 and 2006, which coincided with the 2005 construction of ESH 

sandbars at RM 770, RM 761 and RM 754. The lowest nesting area usage was during the 

earliest years in the data set 1999 through 2001. 

Measured nesting-habitat, the number of nesting areas, and the number of nests were all strongly 

and positively correlated with one another. These findings would seem to demonstrate a 

progressive colonization of new sites and slight increase of nesting density over the analysis 

period. Nest densities for least tern vary from 8 per acre in 1999 to 12 per acre in 2004. A 

density reduction to nine per acre correlates with the availability and utilization of new 

constructed habitat in 2005. The adjusted R-square (0.931) from the regression of measured 

nesting habitat with nest counts suggests that the area of measured nesting-habitat can predict the 

number of established least tern nests. Predictions suggest that approximately 9.5 least tern nests 

per nesting-habitat acre would be a reasonable management prediction for ESH constructed in 

the Gavins Point River Segment. 
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Table 3-34
 
Measured Nesting Habitat Acres by NestArea and Year - Least Tern
 

NestArea 

YEAR  

1999  2000  2001  2002  2003  2004  2005  2006  
Mean 
Acres 

Active 
Years 

IV 

St. Helena: 787.9-788.2 1.1 1.0 0.9 3.6 4.8 5.8 0.6 0.4 2.3 8 18.1 

Burbank-Elk PT: 761.5 0.7 8.5 13.7 7.6 2 15.3 

Elk PT: 756.3-757.3 3.4 4.2 2.4 3.2 1.5 2.9 5 14.7 

Vermillion: 778.5-778.9 1.1 5.1 5.7 2.0 3.5 4 13.9 

Ponca3: 754.8 5.6 4.1 4.2 4.6 3 13.9 

Menomine: 801.3-801.5 0.9 2.2 4.4 3.1 1.2 1.5 2.2 6 13.3 

Menomine: 802.0-802.5 4.0 0.7 3.5 1.8 2.5 4 10.0 

St. Helena: 789.8-790.4 6.8 1.0 0.1 0.1 2.0 4 8.0 

Burbank: 769.4-770.4 0.6 0.1 1.7 1.4 0.2 13.1 10.2 3.9 2 7.8 

St. Helena: 795.1-795.4 1.2 1.6 0.7 0.5 1.3 0.3 1.0 1.0 7 6.7 

Maskell: 777.0-778.1 0.0 0.6 0.6 1.2 0.5 2.2 0.9 6 5.2 

St. Helena: 793.4-793.8 2.3 1.6 1.3 1.7 3 5.2 

Meckling: 781.5 0.8 0.7 0.1 0.3 0.5 1.3 0.01 0.5 7 3.6 

Menomine: 798.3-799.0 2.8 2.8 1 2.8 

Ponca1: 754.2 1.5 0.1 0.8 3 2.4 

Elk PT-758.7-759.3 0.5 1.3 0.4 0.8 3 2.3 

Burbank: 767.6-768.1 0.5 0.4 0.6 0.3 0.5 4 1.9 

Burbank: 764.5 1.7 1.7 1 1.7 

Ponca2: 754.4 1.4 1.4 1 1.4 

Elk PT: 759.7 1.3 1.3 1 1.3 

Menomine: 800.6-800.9 1.2 1.2 1 1.2 

Gavins Pt.: 807.8-808.2 0.7 0.7 1 0.7 

Menomine: 804.3-804.6 0.1 0.6 0.3 2 0.7 

Burbank: 766.5-766.8 0.5 0.5 1 0.5 

St. Helena: 791.3 0.4 0.1 0.2 2 0.5 

St. Helena: 793.1-793.4 0.1 0.1 0.1 0.1 3 0.3 

Meckling: 782.6 0.2 0.2 1 0.2 

St. Helena: 797.4-797.6 0.05 0.1 0.1 2 0.1 

Gavins Pt.: 807.3-807.5 0.01 0.01 1 0.01 

Total Acres 12.7 12.1 8.7 20.2 28.9 24.0 37.6 35.4 22.5 

Active NestAreas 6 9 9 10 13 14 16 17 12 

Active NestAreas Count 102 119 103 216 254 276 346 318 1416 
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3.5.2 Piping Plover Measured Nesting Habitat 

Table 3-35 shows measured nesting-habitat acreages for piping plover by year and NestArea, 

sorted by IV.  As shown in the table, the average measured nesting-habitat for piping plovers was 

just over 100 acres per year for the 8-year period of analysis. Total annual nesting area was 

highly variable, ranging above 100 acres. Piping plover nest densities vary from less than 1 per 

measured nesting-habitat acre in 1999 to approximately 3 per measured nesting-habitat acre in 

2004 and in 2006. Relationships between nesting density and the construction of ESH in 2004 

and 2005 are not apparent, but the total number of nests increased by more than 10 percent in 

these years as a result of increased nests established on these new sites. 

The highest measurement of nesting-habitat occurred in 2001, a year noted for below normal 

flows during the breeding season that led to a concurrent increase in ESH acreage. The lowest 

measurement of nesting-habitat (53 acres) occurred in 2004. A correlation matrix was prepared 

to evaluate whether any significant relationships exist between flows and nesting measurements.  

Descriptive statistics were developed for flows recorded at Gavins Point Dam for the period of 

April 1 through August 31 for 1999 through 2006 and correlated with measured nesting-habitat 

acres, the count of active nest areas, and the number of nests for each year. 

Table 3-36 shows the correlation matrix. As shown in the table, flows were all negatively 

correlated with nesting values, indicating that as flow increases, nesting activity declines. Acres 

of measured nesting-habitat were most strongly negatively correlated with mean flow during the 

breeding season.  The number of nesting areas and total nest count were most strongly negatively 

correlated with maximum flow during the breeding season. Nest numbers and the number of 

nest sites were very strongly, positively correlated. Nesting acreage is not strongly correlated 

with either nest numbers or the number of nesting areas. Since piping plover nearest-neighbor 

distances
33 

33 
  See Section  2  for  a discussion  on  the nearest-neighbor  measurement.  

are so highly variable, site selection by piping plovers appears to drive nesting 

acreage. Site selection seems to respond to annual maximum flows, but the mechanism of 

selection is unknown. 

These findings are indicative of progressive colonization of new sites, and nest density increases 

as habitat becomes colonized by the growing population. However, these data suggest that the 

number of nests cannot be directly predicted from the calculated acreage of nesting-habitat, but 

seem to respond to the number of selectable sites above annual maximum flow elevations. 

Together, these observations argue that the construction of more elevated ESH sites may 

facilitate more frequent piping plover nesting. 
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Table 3-35
 
Measured Nesting Habitat Acres by NestArea and Year – Piping Plover 


NestArea 

YEAR  

1999  2000  2001  2002  2003  2004  2005  2006  
Mean 
Acres 

Active 
Years 

IV 

Elk PT: 756.3-757.3 14.0 11.7 25.2 26.9 25.2 11.2 5.4 1.8 15.2 8 121 

St. Helena: 787.9-788.2 8.6 6.3 13.1 8.3 11.9 8.4 10.1 3.9 8.8 8 71 

Menomine: 804.3-804.6 11.5 3.0 4.7 7.5 10.3 3.6 8.3 7.4 7.0 8 56 

Meckling: 781.5 9.1 10.8 17.0 6.4 2.4 0.9 5.9 1.4 6.7 8 54 

Maskell: 777.0-778.1 8.1 3.6 13.6 7.5 2.4 2.1 6.2 6 37 

St. Helena: 795.1-795.4 1.6 4.3 8.0 8.5 5.7 3.5 2.9 1.8 4.5 8 36 

St. Helena: 793.4-793.8 7.0 9.4 10.1 3.5 2.8 0.4 5.5 6 33 

Menomine: 801.3-801.5 2.9 7.3 8.7 5.3 2.8 4.4 0.9 4.6 7 32 

Menomine: 798.3-799.0 5.0 6.5 14.1 3.4 2.4 0.4 5.3 6 32 

Elk PT-758.7-759.3 10.2 6.6 2.7 7.5 1.8 5.7 5 29 

St. Helena: 789.8-790.4 17.1 3.5 2.2 2.6 0.9 1.4 0.4 4.0 7 28 

Vermillion: 778.5-778.9 1.6 4.7 7.2 6.4 1.9 0.4 3.7 6 22 

Burbank-767.6-768.1 5.5 1.7 11.3 1.6 0.9 4.2 5 21 

Burbank-Elk PT: 761.5 1.8 12.2 15.0 9.7 2 19 

Burbank: 769.4-770.4 8.1 2.2 2.3 5.8 4.8 0.9 18.6 17.0 7.5 2 15 

Meckling: 781.7 4.7 2.0 3.9 3.0 0.7 2.8 5 14 

Menomine: 802.0-802.5 1.1 0.8 3.0 6.9 1.6 2.7 5 13 

St. Helena: 796.7-796.9 3.5 0.7 4.0 1.1 2.4 0.9 0.7 1.9 7 13 

Menomine: 803.3-803.5 1.6 0.7 3.2 2.8 2.4 2.1 0.4 1.9 7 13 

St. Helena: 793.1-793.4 0.7 4.7 2.2 1.6 0.4 2.0 0.8 1.8 7 13 

Ponca3: 754.8 3.1 6.2 2.5 4.0 3 12 

Burbank: 766.5-766.8 4.9 1.6 3.3 2 6.5 

St. Helena: 797.4-797.6 4.7 0.8 0.4 2.0 3 5.9 

Burbank: 764.5 4.7 1.1 2.9 2 5.8 

Menomine: 800.6-800.9 2.5 0.7 0.4 1.6 1.3 4 5.3 

Gavins Pt.: 807.8-808.2 0.4 2.0 2.7 1.7 3 5.1 

Gavins Pt.: 807.3-807.5 2.2 1.3 1.3 1.6 3 4.9 

Maskell: 772.7 4.7 4.7 1 4.7 

St. Helena: 789.5 2.3 1.1 0.7 0.4 1.2 4 4.6 

Ponca1-754.2 2.4 0.4 1.4 3 4.3 

St. Helena: 790.8 1.6 0.7 1.1 0.8 1.1 4 4.2 

St. Helena: 791.3 2.1 2.1 2.1 2 4.2 

Elk PT-759.7 3.8 3.8 1 3.8 

Meckling: 786.1 0.8 0.4 1.4 0.9 3 2.6 

Meckling: 782.6 1.1 0.7 0.4 0.7 3 2.2 

Maskell: 773.2 0.7 0.7 1 0.7 

St. Helena: 796.4 0.7 0.7 1 0.7 

Ponca2-754.4 0.7 0.7 1 0.7 

Total Acres 106.4 62.2 161.2 131.0 112.0 53.0 112.2 67.8 100.7 

Active NestAreas Count 17 17 20 22 24 21 27 25 38 

Total Nest Count 82 107 89 150 193 163 196 195 1175 
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Table 3-36
 
Correlations Between Flow and Piping Plover Nesting Metrics
 

Acres Nest Areas Nest Count 

Acres 1.00 

Nest Areas 0.08 1.00 

Nest Count -0.28 0.90 1.00 

Max -0.38 -0.75 -0.59 

Mean -0.48 -0.72 -0.46 

Mode -0.46 -0.61 -0.36 

Median -0.46 -0.71 -0.46 

Min -0.42 -0.61 -0.32 

Range 0.09 -0.08 -0.24 

3.5.3 Combined Nesting Habitat Acreage 

Table 3-37 shows the measured nesting-habitat by  year for  both species combined.  It is 

important to note that Table 3-37, like  tables 3-34  and 3-35, is sorted by  IV.  For  this reason, the 

ESH islands do not appear in the same  order as  Table 3-34 or  Table 3-35, and a  row-by-row  

comparison of  the  three  tables cannot be  made.   It is also important to note that the combined 

measured nesting-habitat shown in Table 3-37 for  specific ESH islands could be  less  than would 

be  calculated  by  adding  the measured nesting-habitat for  the same island  from Tables 3-34 and  

3-35.  This is because any  overlapping  areas counted toward measured nesting-habitat in Tables 

3-34 and 3-35 when least tern and piping plover are combined are only counted once.  

Measured nesting-habitat polygons for each species overlap considerably. Least tern nesting-

habitat polygons were 70 percent overlapped by piping plover habitat polygons. The mean 

combined annual measured nesting-habitat area acres for the Gavins Point River Segment was 

113 acres. Acreage ranged from 167 acres in 2001 (approximately 30 acres of which may have 

been the result of the low-flow regime that year) to less than 69 acres in 2004. This was a 59 

percent reduction in measured nesting-habitat used for a period that experienced a contrary 239 

percent increase in the number of nests. 

Constructed sites in place by 2005 supported a 20 percent increase in nest counts. In addition to 

gains in nesting attributable to constructed ESH, annual increases in measured nesting-habitat 

were influenced by progressive colonization and flow. Reductions in nesting acreage were 

attributed to erosion and vegetation encroachment. However, annual differences were also 

affected by the seasonal discharge and resulting river stage. 

Total measured nesting-habitat area is most strongly influenced by piping plover nesting. 

Therefore, it is not surprising that correlations between total measured nesting-habitat area and 

river flows are similar to the correlations derived for piping plovers alone. Nest count and the 

number of nesting sites are both most strongly negatively correlated with annual breeding season 

maximum flow rates. Measured nesting-habitat acreage is most strongly negatively correlated 

with the mean flow during the breeding season.  Table 3-38 shows the correlation matrix. 
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Table 3-37
 
Measured Nesting Habitat Acres by NestArea and Year – Both Species
 

NestArea 

YEAR  

1999  2000  2001  2002  2003  2004  2005  2006  
Mean 
Acres 

Active 
Years 

IV 

Elk PT-756.3-757.3 16.7 12.6 25.2 27.8 25.5 11.2 5.4 1.8 15.8 8 126.3 

St.Helena-787.9-788.2 9.0 7.0 13.5 11.8 13.8 11.7 11.0 5.2 10.6 8 84.6 

Meckling-781.5 10.4 11.6 17.0 6.4 3.0 2.0 7.3 1.7 7.4 8 59.5 

Menomine804.3-804.6 11.5 3.0 4.7 7.5 10.3 3.6 8.7 7.6 7.1 8 56.9 

St.Helena-795.1-795.4 1.6 6.2 9.3 10.2 5.9 4.7 3.5 3.0 5.5 8 44.3 

Maskell-777.0-778.1 8.1 4.0 14.3 8.4 2.9 2.9 6.8 6 40.5 

Menomine801.3-801.5 3.2 7.7 9.7 7.6 3.8 5.0 1.7 5.5 7 38.7 

St.Helena-793.4-793.8 7.2 11.5 10.6 4.2 2.8 0.6 6.1 6 36.8 

Menomine798.3-799.0 5.0 6.7 14.3 3.4 2.4 0.4 5.4 6 32.2 

St.Helena-789.8-790.4 18.3 3.9 2.2 2.8 1.1 1.6 0.7 4.4 7 30.6 

Elk PT-758.7-759.3 10.4 6.6 2.8 7.5 1.9 5.8 5 29.2 

Vermillion-778.5-778.9 1.6 5.6 8.7 7.8 3.1 0.5 4.5 6 27.3 

Burbank-Elk PT-761.5 2.0 15.6 18.7 12.1 2 24.2 

Burbank-767.6-768.1 5.5 2.4 11.3 2.1 1.2 4.5 5 22.5 

Ponca3-754.8 7.3 7.3 4.5 6.4 3 19.1 

Burbank-769.4-770.4 8.7 3.6 2.3 6.2 5.2 1.2 23.3 23.0 9.2 2 18.4 

Menomine802.0-802.5 1.1 1.5 4.3 7.8 2.1 3.4 5 16.9 

Meckling-781.7 4.7 2.2 4.1 3.0 0.7 2.9 5 14.7 

St.Helena-796.7-796.9 3.5 0.7 4.0 1.1 2.4 0.9 0.7 1.9 7 13.4 

Menomine803.3-803.5 1.6 0.7 3.2 2.8 2.5 2.1 0.4 1.9 7 13.3 

St.Helena-793.1-793.4 0.7 4.7 2.2 1.6 0.7 2.0 1.1 1.9 7 13.0 

Burbank-766.5-766.8 0.3 5.2 1.6 2.3 3 7.0 

St.Helena-797.4-797.6 4.7 0.8 0.4 1.1 1.7 4 6.9 

Burbank-764.5 5.2 1.1 3.2 2 6.4 

Mnmne800.6-800.9Duck 2.5 0.7 0.4 2.4 1.5 4 6.2 

Ponca1-754.2 3.1 0.8 1.9 3 5.8 

GavinsPt.-807.8-808.2 0.4 2.6 2.7 1.9 3 5.7 

GavinsPt.-807.3-807.5 2.2 1.5 1.6 1.8 3 5.3 

St.Helena-791.3 2.6 2.1 2.4 2 4.7 

Maskell-772.7 4.7 4.7 1 4.7 

St.Helena-789.5 2.3 1.1 0.7 0.4 1.2 4 4.6 

Elk PT-759.7 4.1 0.1 2.1 2 4.2 

St.Helena-790.8 1.6 0.7 1.1 0.8 1.1 4 4.2 

Meckling-782.6 1.1 0.7 1.2 1.0 3 3.0 

Meckling-786.1 0.8 0.4 1.4 0.9 3 2.6 

Ponca2-754.4 1.5 1.5 1 1.5 

Maskell-773.2 0.7 0.7 1 0.7 

St.Helena-796.4 0.7 0.7 1 0.7 

Burbank-765.6 0.2 0.2 1 0.2 

Totals 113.7 70.5 166.6 143.6 121.9 68.8 129.6 87.5 112.8 

Active NestAreas Count 17 17 21 23 25 21 28 25 39 

Total Nest Count 184 226 192 366 447 439 542 513 2909 

Appendix B 3-48 



                                              

  
 

  
 

 
  

 

    

    

    

    

    

    

    

    

    

    

     

          

       

     

      

  

      

 

     

      

    

        

     

 

   

    

      

       

   

     

      

    

          

 

 


 

 

Upper Missouri River Emergent Sandbar Habitat Mechanical & Artificial Creation and Maintenance 

Final Programmatic EIS 

Table 3-38
 
Correlations Between Flow and Total Nesting Metrics
 

Correlations between Flows and Total Nesting Values 

Acres Nest Areas Nest Count 

Acres 1.00 

Nest Areas 0.29 1.00 

Nest Count -0.19 0.87 1.00 

Mean -0.56 -0.76 -0.48 

Mode -0.53 -0.65 -0.38 

Median -0.54 -0.75 -0.48 

Max -0.44 -0.80 -0.57 

Min -0.50 -0.62 -0.37 

Range 0.11 -0.12 -0.16 

Table 3-39 was generated by combining all least tern and piping plover measured nesting-habitat 

areas for all years by NestArea. It is important to note that the numbers shown in the table 

represent a consolidation by NestArea over all years, and overlapping areas between years and 

among species have been counted once in the area calculation. In addition, the total numbers 

shown on the table cannot be derived from numbers shown in any of the preceding tables. Table 

3-39 shows the total measured nesting-habitat of 570 acres when species and years are combined 

from each NestArea. The 570 acres establishes the ESH Acreage Goals for the Gavins Point 

River Segment under PEIS Alternative 5. 

Approximately 88 acres are accounted by constructed ESH, leaving 482 acres of natural habitat 

measured as nesting-habitat in the Gavins Point River Segment. This acreage number compares 

favorably with findings for the 481 natural sandbar acres existing in 2005 that supported nesting 

during the period of analysis (see habitat delineation summary charts in this section). This is 

reflective of increased nest numbers and nest densities for both species on the portion of habitat 

that remained substantially unchanged from 1998-2005. 

Table 3-37 above showed that 10 sites, comprising 74 acres of estimated nesting-habitat had 

been lost before 2005. Subtracting 74 acres from 483 estimated natural acres leaves 412 acres, a 

figure that lies between the measured acres of ESH existing in 2005 that supported nests (481 

acres) and the 2005 measured acres of ESH supporting successful nests (383 acres). While it is 

recognized that the method used to measure nesting-habitat is conservatively high (see 

discussion in Section 2), the similarities between acres of ESH retained throughout the period of 

record and these findings provide an important part of the explanation for the increase in nest 

numbers throughout a period of significant emergent sandbar loss. Decreases in nest spacing 

allowed for a growing population to utilize a small number of persistent sites during the period 

analyzed. 
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Table 3-39
 
Measured Nesting Habitat Acres – All Years Combined
 

NestArea Least Tern Piping Plover Total Combined Acres IV 

Elk PT: 756.3-757.3 11.2 59.1 60.5 126.3 

St. Helena: 787.9-788.2 16.9 36.3 39.2 84.6 

Meckling: 781.5 10.2 27.7 28.8 59.5 

Menomine: 804.3-804.6 1.3 41.4 41.7 56.9 

St. Helena: 795.1-795.4 10.2 15.6 17.2 44.3 

Maskell: 777.0-778.1 8.5 29.8 31.3 40.5 

Menomine: 801.3-801.5 7.6 15.2 15.7 38.7 

St. Helena: 793.4-793.8 6.3 25.2 26.5 36.8 

Menomine: 798.3-799.0 2.4 24.7 24.8 32.2 

St. Helena: 789.8-790.4 7.0 23.2 24.4 30.6 

Elk PT: 758.7-759.3 2.9 20.3 20.7 29.2 

Vermillion: 778.5-778.9 8.3 17.2 19.4 27.3 

Burbank-Elk PT: 761.5 11.1 23.6 28.1 24.2 

Burbank: 767.6-768.1 3.4 18.1 18.4 22.5 

Ponca3: 754.8 8.2 9.7 12.8 19.1 

Burbank: 769.4-770.4 22.1 42.2 49.9 18.4 

Menomine: 802.0-802.5 4.2 10.1 11.7 16.9 

Meckling: 781.7 1.7 10.4 10.4 14.7 

St. Helena: 796.7-796.9 0.0 9.9 9.9 13.4 

Menomine: 803.3-803.5 0.3 8.9 8.9 13.3 

St. Helena: 793.1-793.4 0.8 8.5 8.5 13.0 

Burbank: 766.5-766.8 2.1 5.8 6.1 7.0 

St. Helena: 797.4-797.6 1.0 5.1 5.6 6.9 

Burbank-764.5 1.3 5.6 6.2 6.4 

Menomine 800.6-800.9 1.5 4.9 5.7 6.2 

Ponca1: 754.2 1.5 2.6 3.5 5.8 

Gavins Pt.: 807.8-808.2 1.2 4.1 4.2 5.7 

Gavins Pt.: 807.3-807.5 0.5 4.5 4.6 5.3 

St. Helena: 791.3 1.4 3.4 3.6 4.7 

Maskell: 772.7 0.0 4.7 4.7 4.7 

St. Helena: 789.5 0.0 2.8 2.8 4.6 

Elk PT: 759.7 1.9 3.8 4.1 4.2 

St. Helena: 790.8 0.0 3.2 3.2 4.2 

Meckling: 782.6 0.8 2.0 2.3 3.0 

Meckling: 786.1 0.0 2.0 2.0 2.6 

Ponca2: 754.4 1.0 0.7 1.5 1.5 

Maskell: 773.2 0.0 0.7 0.7 0.7 

St. Helena: 796.4 0.0 0.7 0.7 0.7 

Burbank: 765.6 0.2 0.0 0.2 0.2 

Total 158.8 533.5 570.4 
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3.6 Identification of Nesting Habitat Area by River Stage Estimates 
The singular characteristic of nesting-habitat in the Gavins Point River Segment that 

distinguishes it from other habitats is its elevated position – the majority of nesting-habitat in the 

segment has not been inundated since the end of high releases in 1997.  

This analysis provides estimates the area of potential nesting-habitat for the Gavins Point River 

Segment using detailed topographic data derived from the 2005 LiDAR dataset. These estimates 

were compared with the measured nesting-habitat acreages used to estimate nesting area and the 

areas delineated from aerial imagery. The LiDAR was used to derive triangulated integrated 

topographic networks for each NestArea existing in 2005. Topographic data were used to 

analyze the effects of flow, and to estimate the residual acreage of exposed ESH at different 

flows for each NestArea. 

The LIDAR, upon which flow/stage/area estimations are based, was obtained at a flow of 11,000 

cfs. The 2005 imagery, upon which the 2005 habitat delineation was based, was collected at 

21,000 cfs. The mean flow for 2005 was 21,400 cfs and the maximum flow during the breeding 

season was 23,500 cfs, which was 2,000 cfs below the mean flow for the period, and nearly 

7,000 cfs below the mean high flow during the breeding season. Full service navigation flow in 

the Gavins Point River Segment is approximately 33,000 cfs. The high flow during the period 

assessed was sustained above 45,000 cfs for more than 120 days, which occurred in the fall of 

1999. 

River stages were estimated at each NestArea in 5,000 cfs flow increments. The area of exposed 

ESH at each flow increment was calculated by using the derived water stage elevation as a 

lower-bounding polygon perimeter. Figure 3-17 and Table 3-40 show the results of the analysis.  

Table 3-40 shows the acres for each of the 29 active NestAreas in 2005, and the ESH acres 

exposed above flows ranging from 15,000 cfs to 50,000 cfs. NestAreas are sorted in descending 

order by acres exposed at for each nest-supporting sandbar 50,000 cfs. This sorting aids in 

defining the probable origin of the different NestAreas. Created sites are shown throughout the 

distribution. 

The label “Existing” in Table 3-40 describes a NestArea that may have been the locale of 

significant sand deposits on an existing elevated island during the 1997 high-flow event. 

NestAreas identified as “1997 Relic” were likely created by the 1997 event, and NestAreas 
identified as “1999 Relic” were created by the 1999 fall high-flow event.  The 1999 relic sites are 

relatively lower in elevation, and contribute significantly to nesting-habitat only during sustained 

flows below 30,000 cfs. (Note: the constructed site Burbank-769.4-770.4, a highly productive 

site in 2005, also sorts with the 1999 Relics.) 
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Figure 3-17
 
Gavins Point River Segment 2005 Active NestArea Acreages at Increasing Flow
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Table 3-40
 
ESH Acres Above Water at Various Flows for NestAreas Active in 2005
 

NestArea 
15,000  
Acres  

20,000  
Acres  

25,000  
Acres  

30,000  
Acres  

35,000  
Acres  

40,000  
Acres  

45,000  
Acres  

50,000  
Acres  

Probable  
Origin  Acres 

Burbank-Elk PT-761.5 47.8 46.1 45.8 44.6 37.8 37.8 26.8 26.8 Constructed 15.6 

St.Helena-787.9-788.2 38.9 38.6 38.3 37.0 33.9 33.9 21.9 21.9 Existing 11.0 

Menomine 800.6-800.9 21.7 21.7 21.7 21.7 21.4 21.3 21.3 20.4 Existing 0.0 

Menomine 801.3-801.5 15.2 15.2 15.2 15.2 15.2 15.2 15.2 15.2 Existing 5.0 

Menomine 803.3-803.5 10.4 10.4 10.4 10.4 10.4 10.4 10.4 10.4 Existing 2.1 

Ponca3-754.8 11.9 11.5 11.1 10.9 10.6 10.6 9.9 9.9 Constructed 7.3 

Menomine 802.0-802.5 20.9 20.9 20.9 20.6 15.7 15.7 12.4 8.9 Existing 7.8 

Elk PT-756.3-757.3 48.8 48.1 47.2 47.2 39.8 19.2 19.2 6.1 Existing 5.4 

Meckling-781.5 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 Existing 7.3 

St.Helena-795.1-795.4 5.1 5.1 5.1 5.0 4.9 4.9 4.7 4.7 1997 Relic 3.5 

St.Helena-793.4-793.8 24.5 23.5 22.3 22.2 21.2 13.7 13.7 3.6 1997 Relic 2.8 

Maskell-777.0-778.1 18.5 15.6 14.1 8.7 8.4 8.4 3.3 3.3 1997 Relic 2.9 

Gavins Pt.-807.3-807.5 11.1 11.1 7.2 4.6 4.6 3.1 3.1 2.1 1997 Relic 1.5 

Ponca1-754.2 3.2 2.9 2.8 2.7 2.6 2.3 1.9 1.9 Constructed 3.1 

St.Helena-796.7-796.9 4.0 3.9 3.8 3.8 3.4 2.4 2.4 1.7 1997 Relic 0.7 

St.Helena-789.5 1.3 1.3 1.1 1.1 1.0 1.0 0.9 0.9 1997 Relic 0.7 

St.Helena-789.8-790.4 6.4 6.4 6.3 6.0 5.3 2.6 2.6 0.7 1997 Relic 1.6 

St.Helena-793.1-793.4 0.9 0.9 0.8 0.8 0.7 0.7 0.5 0.5 1997 Relic 2.0 

Meckling-781.7 34.6 34.6 34.5 33.6 19.4 8.3 8.3 0.2 1997 Relic 0.7 

Menomine 798.3-799.0 11.5 11.3 10.3 10.3 8.0 3.0 3.0 0.2 1997 Relic 0.0 

St.Helena-793.1-793.4 4.3 4.3 4.3 4.2 3.6 2.8 2.8 0.2 1997 Relic 2.0 

St.Helena-797.4-797.6 1.7 1.5 1.1 1.1 0.9 0.8 0.8 0.2 1997 Relic 0.4 

Elk PT-758.7-759.3 25.9 25.9 25.7 20.7 5.1 1.1 1.1 0.1 1999 Relic 7.5 

Burbank-769.4-770.4 46.6 43.7 40.7 22.7 11.5 11.5 0.0 0.0 Constructed 23.3 

Gavins Pt.-807.8-808.2 5.4 5.4 5.4 3.5 0.2 0.2 0.0 0.0 1999 Relic 2.6 

Maskell-773.2 1.7 1.4 0.6 0.6 0.0 0.0 0.0 0.0 1999 Relic 0.7 

St.Helena-791.3 6.7 6.7 6.3 6.3 0.9 0.3 0.3 0.0 1999 Relic 2.6 

St.Helena-796.4 0.6 0.5 0.2 0.2 0.1 0.0 0.0 0.0 1999 Relic 0.7 

Vermillion-778.5-778.9 1.1 1.0 1.0 0.9 0.3 0.3 0.1 0.0 1999 Relic 0.0 

Totals 436 424 409 372 292 236 192 145 120.8 

Average Lost Rates 
at Stage increase 0.0 2.6% 6.1% 14.7% 33.0% 45.7% 56.0% 66.8% 

Table 3-40 also shows measured nesting  habitat acres.  These  are  compared to acres exposed  at  

various flow  events in Table 3-41.  The  right-hand column of  Table 3-41 shows the ratio of  total  

measured nesting  habitat acres to the total acres of ESH exposed  in 10,000 cfs flow  increments.   

Note  that the acreage  (and resulting  measured nesting  habitat area  ratios) for  sites designated as  

“1999 Relics”   drop rapidly   at flows exceeding 25,000 cfs.  The   large   reduction in “Constructed”   
sites at flows  exceeding  25,000 cfs  is because  of  the complete  inundation of  the site  at Burbank  

770, which becomes inundated at flows between  25,000 and 30,000 cfs.  The  majority  of these  
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lower elevation areas are inundated at the end of each annual breeding season, when flows are 

increased for navigation.
34

34 
 These areas  are rather  prime reproduction  sites  for  cottonwood  and  sandbar  willow.  

The analysis indicates that the measured nesting habitat area, NestArea acres, and the majority of 

nests were within ESH sites that remain exposed above 25,000 cfs – NestArea acreages were 

present at low flows. Relics from 1999 provided significantly less acreage above a flow of 

25,000 cfs, and constructed sites provided less acreage above 35,000 cfs. The 1997 Relic sites 

and the Existing Islands were the only sites that provided nesting habitat above 45,000 cfs. The 

ratios of measured nesting habitat to total exposed area of ESH remains at 2.5:1 for 1997 Relics 

and 2.7:1 for Existing Islands. These sites supported more than 75% of all nesting between 1999 

and 2006. This acreage did not decline significantly until 2004, and was augmented by new 

constructed sites in 2004 and 2005. The rate of vegetation encroachment on existing acreage of 

nesting area appears to be the critical factor for continued high nest number support. 

Table 3-41
 
Residual ESH Acres by Site Origin and Stage
 

Compared Measured Nesting Habitat Acreages
 

Data 1999 Relic 1997 Relic 
Constructed 

Site 
Existing 
Island Total 

Total Measured 
Nesting Habitat 

Acres / Total 
Acres Ratio 

Measured 
Nesting Habitat 

Acres 
14.0 18.7 49.4 38.7 120.8 1.0:1 

25,000 cfs 39.1 110.9 100.4 158.6 409.1 3.4:1 

35,000 cfs 6.6 81.5 62.4 141.5 292.0 2.4:1 

45,000 cfs 1.5 46.1 38.6 105.3 191.5 1.6:1 

3.7 Sensitive Features and Protective Buffers Assessment 
The sensitive features and protective buffers assessment defines those areas most suitable for 

ESH construction and maintenance, as well as those areas that if used would result in potentially 

significant impacts to either the natural or manmade environment. This process of eliminating 

areas that should be avoided leaves the remaining areas as the most suitable for ESH 

construction and maintenance for the Gavins Point River Segment. These areas include known 

locations for the habitats of other protected plant and animal species, natural heritage and 

cultural resources, public and private infrastructure features, existing public and private 

recreational features, and other elements of the constructed environment. The steps involved in 

conducting this analysis are explained in detail in Section 2 of this document, and are outlined 

below. 

1.	 Solicit input on sensitive resources and buffer distances from affected states and
 
agencies;
 

2.	 Create an anthropogenic features dataset from aerial imagery;

3.	 Establish the separation distance between nesting habitat and anthropogenic features; and
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4. Establish the minimum flow channel, channel width restrictions, and define the predator

moat area;

The result of the analysis is a set of spatial restrictions that categorize the riverine corridor 

acreage into three categories.  These categories are listed below. 

1.	 Exclusion Areas are locations at which ESH could not be constructed because intrusion

into these locations could cause significant geomorphic alterations to the river corridor.

Such an intrusion would risk physical and economic damages to public and private

infrastructure or land uses. Exclusion areas include the estimated minimum flow way for

normal flowage (i.e., the thalweg), narrow channel reaches, and areas needed to provide a

predator moat.

2.	 Restrictive Areas are locations at which ESH could be constructed and maintained at

relatively low physical risk, but could put nesting habitat in areas at risk from predation,

recreation encroachment, or locations otherwise limited for nesting use and productivity.

Areas of limited usability are those areas defined by analysis of distances from features

that have shown to be restrictive to nest establishment or nest success.

3.	 Available Areas are locations that are most suitable for the construction and maintenance

of ESH. However, it is important to note that any construction activities would need to

ensure that other high-interest features (e.g., archeological and cultural resources, or other

protected species) would be avoided.

The acreage for Exclusion Areas, Restrictive Areas, and Available Areas is summarized by 

habitat type for the Gavins Point River Segment in Table 3-42. It is important to note that 

Available Area acres is a subset of Restrictive Area acres. 

Table 3-42
 
Residual Available Area for ESH Construction: Gavins Point River Segment
 

Habitat Type 2005 Acres 
Restrictive 
Area Acres 

Available 
Area Acres 

Open Water 12,678 3,911 2,050 

Emergent Sandbar Habitat 880 737 456 

Herb-Shrub-Sapling 2,391 1,664 314 

Non-ESH Sand 256 137 49 

Riverine Forest 4,325 1,575 15 

Active Agricultural Row Crop 77 58 8 

Wetland Matrix 688 446 0 

Shallow Water 1,932 1,352 989 

Daily Inundated Sand Plains 0 0 0 

Lacustrine Fine Sediments 0 0 0 

Total 23,227 9,880 3,881 

Percent 43% 17% 

Appendix B	 3-55 



                                              

  
 

  

 

   

      

           

     

      

          

      

       

      

       

 

 

 
  

 

 


 

 

Upper Missouri River Emergent Sandbar Habitat Mechanical & Artificial Creation and Maintenance 

Final Programmatic EIS 

4 Lewis and Clark Lake Segment 

The Lewis and Clark Lake Segment extends from RM 828.1, to just upstream of the Niobrara 

River confluence at RM 845.0, a distance of 16.9 river miles (see Figures 4-1 and 4-2 below). 

The entire reach is within the upper half of the length of the pool behind Gavins Point Dam.  

Total acreage of the segment is approximately 17,000 acres within the high banks. Average total 

acres of habitat per river mile are 1,000 acres, resulting in an average width of 8,250 feet. A 

difference of approximately 450 acres was noted between the 1998 area and the 2005 area of the 

reach. The explanation for the difference is not an increase in habitat area, but the result of 

missing imagery for the 1998 orthophotographs in the Springville Quadrangle. Considering the 

location of the missing imagery, the difference was primarily accounted for as Open Water and 

Wetlands Matrix habitat types. 

Figure 4-1
 
Regional Overview of the Study Area
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Figure 4-2
 
Overview of the Lewis and Clark Lake Segment with USGS Quadrangles
 

4.1  Habitat Delineation  
Table 4-1 summarizes the  change  in acres for all  habitat types between 1998 and 2005.  Table 4-

2 depicts the changes in ESH acreage  between 1998 and 2005.  Figure  4-3  displays the changes  

in acres per river mile of  each habitat type  between 1998 and 2005.  Nine  of  the 12 habitat types  

defined in Section 2 are  present in the Lewis and Clark Lake Segment.  

Pool elevation in this segment is maintained at approximately 1,207 feet, but power-peaking 

discharges from the Fort Randall Dam result in daily elevation changes in the upper part of the 

reach of approximately 0.5 feet.
35 

. 

35 
 Measured  at the Niobrara USGS gage.
 
  

As shown in Table 4-1, the dominant habitats in the Lewis and Clark Lake Segment are Open 

Water, Wetlands Matrix, and Shallow Water, which together comprise 86.8 percent and 89.2 

percent of the habitat acres using the 1998 and 2005 imagery, respectively. The last row of 

Table 4-1 includes acreage for Daily Inundated Sand Plain, a habitat type resulting from power 

generation peaking surges
36

36 
 This  habitat type was not identified  in  the Gavins  Point River  Segment.
 
  

. Daily Inundated Sand Plain habitat does not always border suitable 
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nesting-habitat. However, in situations where this habitat type is adjacent to an area suitable for 

nesting, it is likely to provide foraging opportunities for piping plovers when exposed. Daily 

Inundated Sand and low-lying Non-ESH Sand accounted for 4.2 percent of total habitat acres in 

1998 and 2.3 percent in 2005. 

ESH accounts for less than 3.5 percent of the habitat in the period since the 1997 high releases. 

The majority of ESH seems to have been created in the delta just downstream of the Niobrara 

confluence during the 1997 high releases. This location is likely comprised of coarse sediments 

that are released as flow energy dissipates at the lake pool. Downstream, substrate materials 

distribute themselves by declining grain size, offering less suitability for use in creation of 

sandbars. 

Table 4-1 shows that acreage of the ESH dropped by 75 percent from 1998 (566 acres) to 2005 

(142 acres). The few sandy openings comprising the 142 acres remaining in 2005 were poorly 

used for nesting; out of 23 nest initiations, only two piping plover nests were successful. In 2006 

there were only four piping plover nest initiations (with two successful), suggesting that most 

marginally usable ESH in 1998 had become too small for nesting and overcome by plant growth 

by 2006.  Field observations in August 2006 confirmed this conclusion.  

Table 4-1
 
Habitat Acreage Summary: Lewis and Clark Lake Segment 1998 and 2005
 

Habitat Name 
1998  
Acres  

2005  
Acres  

Change 
Acres  

1998  
Acres/ 

RM  

2005  
Acres/ 

RM  

Change 
Acres/ 

RM  

1998  
% of  
Total  

2005  
% of  
Total  

Open Water 3,270 3,684 414 192 217 24 19.6% 21.5% 

ESH 566 142 -424 33 8 -25 3.4% 0.8% 

Herb/Shrub/Sapling 599 919 320 35 54 19 3.6% 5.4% 

Non-ESH Sand 259 20 -239 15 1 -14 1.6% 0.1% 

Forest 254 247 -7 15 15 0 1.5% 1.4% 

Agriculture 91 147 56 5 9 3 0.5% 0.9% 

Wetland Matrix 7,570 8,397 827 445 494 49 45.3% 48.9% 

Shallow Water 3,666 3,222 -444 216 190 -26 21.9% 18.8% 

Daily Inundated 
Sand Plain 

431 380 -51 25 22 -3 2.6% 2.2% 

Total 16,706 17,158 

Table 4-2 shows that only  46.1 acres remained as  ESH between 1998 and 2005.  The  remaining 

95.9 acres of  ESH mapped in 2005 within this segment represent new ESH that changed from  

other 1998 habitat types over the intervening period.  

As shown in Table 4-2, the majority (62 percent) of ESH delineated for the Lewis and Clark 

Lake Segment from the 1998 imagery succumbed to natural succession of both wetlands 

(Wetland Matrix) and upland (Herb/Shrub/Sapling) habitats. Taken together, these successional 

habitat types increased by more than 1,100 acres from 1998 to 2005 (see Table 4-1). Erosion 

and redistribution to Open Water, Shallow Water, and Daily-inundated Sand Plain makes up 

another 29 percent of the loss of ESH from 1998 to 2005. 

Appendix B 4-3 



                                              

  
 

  

 

 
    

  
 
 

 

     

     

   
       

 

     

     

   

    

  

    

 

      

 

 


 

 

Upper Missouri River Emergent Sandbar Habitat Mechanical & Artificial Creation and Maintenance 

Final Programmatic EIS 

Table 4-2
 
Disposition of ESH Lost from 1998 to 2005: Lewis and Clark Lake Segment
 

Habitat Name Acres 
Percent 
of Total 

Explanation 

Open Water 100.2 18% ESH lost to erosion with sediments carried down stream 

ESH 46.1 8% ESH retained from original 1998 area 

Herb/Shrub/Sapling 118.8 21% 
Natural succession of well-drained sand bar to upland shrubs 
and herbs 

Non-ESH Sand 1.6 0% Became terrestrialized or surrounded by forest 

Forest 5.7 1% Forest canopy growth into/around ESH 

Wetland Matrix 231.2 41% Natural  succession  of  low-lying  sand bar  to  hydrophytic  
shrubs and herbs  

Shallow Water 37.9 7% ESH lost to erosion and  redistributed  in local  backwater  
shallows  

Daily  Inundated  
Sand  

23.9 4% ESH redistributed to low  plateaus  by  daily  high  flows  from  
power peaking  at Fort Randall Dam  

Total 565.5 

Figure 4-3 graphs the changes in habitat acres per river mile for the Lewis and Clark Lake 

Segment between 1998 and 2005. 
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Figure 4-3
 
Change in Habitat Composition – Lewis and Clark Lake Segment
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4.1.1 Impact of Fluvial Processes – Lewis and Clark Lake Segment 

The high volume flow events during 1996 and 1997 that created so much barren sandbar in the 

Gavins Point River Segment were far less effective in creating sandbar in the Lewis and Clark 

Lake Segment. Water elevations in Lewis and Clark Lake during 1996-1997 did not result in 

sustained elevations that were significantly higher than normal pool elevations. For this reason, 

sandbar-building sediments arriving from the Missouri River main stem and the Niobrara River 

appear to have been largely deposited at the upstream portion of this segment where the 

backwater effects from the lake begin.  

A deltaic deposit near the mouth of the Niobrara (RM 842) resulted in the creation of several low 

elevation sandbars used for nesting activity by both least tern and piping plover until 2000.  

Figure 4-4 shows these features from the 1998 habitat delineation for the Lewis and Clark Lake 

Segment. Similar deposits, perhaps the result of flow surges, were initially used for nesting near 

RM 839 and RM 838. 

Low elevation sediment deposits (relative to the normal pool) are more susceptible to both 

erosion, as a result of power peaking flows, and rapid natural succession by vegetation. Lower 

sandbar elevation also results in a higher relative water table. These sites are more susceptible to 

the germination and growth of vegetation than are the relatively highly elevated and desiccated 

sandbars in Gavins Point River Segment. Vegetation encroachment, primarily by wetland 

vegetation, was the major cause of loss for the majority of sandbars, as discussed above. Island 

subsidence into the lake pool and erosion (particularly in the Niobrara delta area) were also 

important in the rapid loss of ESH. 
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Figure 4-4 
 
 
Deltaic Deposits Below the Missouri-Niobrara Confluence in 1998
 
  

 

4.2  Summary  of Nest Data  
The  nest data set analyzed for  the Lewis and Clark Lake  Segment includes 195 least tern nests  

and 119 piping  plover  nests  - a  total of  314 nest  data points.  The  dataset spans 1999 through 

2006, although most  nesting  activity  peaked in 1999 and had been significantly  reduced by  2003.   

The  nest failure  rate was nearly  70 percent, which is considerably  higher than observed in the  

Gavins Point River Segment (30-35 percent).  

4.3  Distribution  of Nesting  Habitat  by  NestArea  
The  NestArea  segmentation of  the nest database  grouped nests  by  location to show trends over 

breeding  seasons.  Tables 4-3 and 4-4 show the distribution of  total  nests  and successful nests,  

respectively, for  both species combined.   Tables 4-5 and 4-6 show the distribution of  total and 

successful nests  for least  terns (ILT), and Tables  4-7 and 4-8 show the data for  piping  plovers  

(PPL).  Each of the tables show nest counts  by  location and year for the 38 NestAreas where  

nests  were  established over the period of  1999 through  2006.  Each of  the tables are  sorted by  

importance  value (IV), which is the product of  the number  of  nests  and the number  of  years used 

for nesting at each location.   
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As shown in Table 4-3, nesting-habitat was concentrated in what are later defined as depositional 

areas. Twelve NestAreas were used for nesting for more than one year; eight of which supported 

nesting for only 2 years. Three sites supported nesting for 3 years, while a single NestArea 

(Springfield: 838.0) supported nesting for 6 of the 8 years. None of these sites would be 

classified as “highly successful” when compared to the Gavins Point River Segment NestAreas. 
Total nest numbers peaked in 1999, when acreages of barren sand would have been at the highest 

levels of the 1998 to 2005 period. Nest numbers in every year following 1999 are substantially 

lower - the highest of which is only about 60 percent of 1999 nest numbers. This suggests that 

habitat quality was being degraded faster than would allow for increases in colonization and 

nesting by the birds. 
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Table 4-3
 
Total Nest Distribution by Year and NestArea
 

NestArea 

YEAR  

 
1
9
9
9

 
2
0
0
0

 
2
0
0
1

 
2
0
0
2

 
2
0
0
3

 
2
0
0
4

 
2
0
0
5

 
2
0
0
6

Total 
Nests  

Years 
Active  IV 

Springfield: 838.0 29 1 1 2 1 1 35 6 210 

Niobrara: 841.8A 30 1 1 32 3 96 

Springfield: 839.2 25 2 1 28 3 84 

Niobrara: 842.2A 22 7 29 2 58 

UP Niobrara: 1 9 5 1 15 3 45 

Springfield: 834.3 40 40 1 40 

Niobrara: 842.3A 5 13 18 2 36 

Niobrara: 842.2B 2 5 1 8 3 24 

Niobrara: 841.9 8 1 9 2 18 

Niobrara: 842.1B 15 15 1 15 

Santee: 827 14 14 1 14 

Niobrara: 841.8B 10 10 1 10 

Niobrara: 842.2C 3 2 5 2 10 

Niobrara: 842.1A 9 9 1 9 

Springfield: 838.2A 3 1 4 2 8 

Springfield: 839.5 7 7 1 7 

Niobrara: 842.6B 5 5 1 5 

Niobrara: 842.0B 1 1 2 2 4 

Springfield: 839.9 1 1 2 2 4 

Niobrara: 842.0A 3 3 1 3 

Springfield: 841.6 3 3 1 3 

Niobrara: 841.6A 2 2 1 2 

Niobrara: 841.8C 2 2 1 2 

Niobrara: 842.3B 2 2 1 2 

Springfield: 840.0 2 2 1 2 

Niobrara: 841.6B 1 1 1 1 

Niobrara: 842.3C 1 1 1 1 

Niobrara: 842.6A 1 1 1 1 

Niobrara: 843.1 1 1 1 1 

Springfield: 835.9 1 1 1 1 

Springfield: 837.1 1 1 1 1 

Springfield: 837.3 1 1 1 1 

Springfield: 837.4 1 1 1 1 

Springfield: 837.7 1 1 1 1 

Springfield: 838.2B 1 1 1 1 

Springfield: 838.7 1 1 1 1 

Springfield: 839.1 1 1 1 1 

UP Niobrara: 2 1 1 1 1 

Total 102 57 28 58 39 3 23 4 314 

Sites Active 13 11 10 6 3 2 9 4 
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Table 4-4 shows that only 19 of the 38 NestAreas supported successful sites. The table also 

shows that only three sites supported more than 10 successful nests over the 8-year data period, 

and eight sites supported only one successful nest. The overall nest success rate (total successful 

nests / total nests) for the Lewis and Clark Lake Segment was roughly 30 percent (95 of 314 

nests). 

Table 4-4
 
Total Successful Nest Distribution by Year and NestArea
 

NestArea 

YEAR  
 

1
9
9
9

 
2
0
0
0

 
2
0
0
1

 
2
0
0
2

2
0
0
3

 
2
0
0
4

   
2
0
0
5

2
0
0
6 Total 

Nests  
Years 
Active  

IV 

Springfield: 839.2 9 1 1 11 3 33 

Springfield: 834.3 24 24 1 24 

UP Niobrara: 1 4 4 8 2 16 

Niobrara: 841.8A 13 13 1 13 

Niobrara: 842.3A 1 5 6 2 12 

Niobrara: 842.2A 3 2 5 2 10 

Niobrara: 842.1B 9 9 1 9 

Springfield: 838.0 1 1 1 3 3 9 

Niobrara: 842.2B 1 1 2 2 4 

Santee: 827 3 3 1 3 

Springfield: 839.5 3 3 1 3 

Niobrara: 841.6A 1 1 1 1 

Niobrara: 841.6B 1 1 1 1 

Niobrara: 842.2C 1 1 1 1 

Niobrara: 842.3C 1 1 1 1 

Springfield: 837.7 1 1 1 1 

Springfield: 838.2B 1 1 1 1 

Springfield: 839.9 1 1 1 1 

Springfield: 841.6 1 1 1 1 

Total 16 24 9 29 13 0 2 2 95 

Sites Active 4 8 6 4 1 0 2 2 19 

Percent Successful 16 42 32 50 33 0 9 50 

Appendix B 4-9 



                                              

  
 

  

 

 
  

     

       
  

 

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

 


 

 

Upper Missouri River Emergent Sandbar Habitat Mechanical & Artificial Creation and Maintenance 

Final Programmatic EIS 

Table 4-5
 
Least Tern Total Nest Distribution by Year and NestArea
 

YEAR 

NestArea 1999 2000 2001 2002 2003 2005 
Total 
Nests 

Years 
Active 

IV 

Niobrara: 842.2A 15 4 19 2 38 

Springfield: 839.2 15 1 16 2 32 

Niobrara: 841.8A 26 26 1 26 

Niobrara: 842.3A 3 9 12 2 24 

UP Niobrara: 1 8 3 11 2 22 

Springfield: 834.3 20 20 1 20 

Springfield: 838.0 15 15 1 15 

Santee: 827 13 13 1 13 

Niobrara: 841.8B 10 10 1 10 

Niobrara: 842.1B 10 10 1 10 

Niobrara: 842.2B 1 4 5 2 10 

Niobrara: 841.9 7 7 1 7 

Niobrara: 842.1A 6 6 1 6 

Niobrara: 842.0B 1 1 2 2 4 

Niobrara: 842.2C 1 1 2 2 4 

Niobrara: 842.6B 4 4 1 4 

Springfield: 839.5 4 4 1 4 

Niobrara: 841.8C 2 2 1 2 

Niobrara: 842.0A 2 2 1 2 

Springfield: 838.2A 2 2 1 2 

Springfield: 841.6 2 2 1 2 

Niobrara: 841.6A 1 1 1 1 

Niobrara: 842.6A 1 1 1 1 

Springfield: 838.7 1 1 1 1 

Springfield: 839.9 1 1 1 1 

UP Niobrara: 2 1 1 1 1 

Total 57 38 17 34 34 15 195 

Sites Active 9 8 6 3 3 4 
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Table 4-6
 
Least Tern Successful Nest Distribution by Year and NestArea
 

YEAR 

NestArea 1999 2000 2001 2002 2003 2005 
Total 
Nests 

Years 
Active 

IV 

UP Niobrara: 1 4 2 6 2 12 

Niobrara: 841.8A 10 10 1 10 

Niobrara: 842.3A 1 4 5 2 10 

Springfield: 834.3 10 10 1 10 

Springfield: 839.2 9 9 1 9 

Niobrara: 842.1B 7 7 1 7 

Niobrara: 842.2A 3 3 1 3 

Springfield: 839.5 3 3 1 3 

Santee: 827 2 2 1 2 

Springfield: 839.9 1 1 1 1 

Total 16 15 3 12 10 0 56 

Sites Active 4 3 2 2 1 0 
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Table 4-7
 
Piping Plover Nest Distribution by Year and Nest Area
 

YEAR 

NestArea 1999 2000 2001 2002 2003 2004 2005 2006 
Total 
Nests 

Years 
Active 

IV 

Springfield: 838.0 14 1 1 2 1 1 20 6 120 

Springfield: 839.2 10 1 1 12 3 36 

Niobrara: 842.2A 7 3 10 2 20 

Springfield: 834.3 20 20 1 20 

Niobrara: 841.8A 4 1 1 6 3 18 

Niobrara: 842.3A 2 4 6 2 12 

UP Niobrara: 1 1 2 1 4 3 12 

Niobrara: 842.2B 1 1 1 3 3 9 

Niobrara: 842.2C 2 1 3 2 6 

Niobrara: 842.1B 5 5 1 5 

Niobrara: 841.9 1 1 2 2 4 

Springfield: 838.2A 1 1 2 2 4 

Niobrara: 842.1A 3 3 1 3 

Springfield: 839.5 3 3 1 3 

Niobrara: 842.3B 2 2 1 2 

Springfield: 840.0 2 2 1 2 

Niobrara: 841.6A 1 1 1 1 

Niobrara: 841.6B 1 1 1 1 

Niobrara: 842.0A 1 1 1 1 

Niobrara: 842.3C 1 1 1 1 

Niobrara: 842.6B 1 1 1 1 

Niobrara: 843.1 1 1 1 1 

Santee: 827 1 1 1 1 

Springfield: 835.9 1 1 1 1 

Springfield: 837.1 1 1 1 1 

Springfield: 837.3 1 1 1 1 

Springfield: 837.4 1 1 1 1 

Springfield: 837.7 1 1 1 1 

Springfield: 838.2B 1 1 1 1 

Springfield: 839.1 1 1 1 1 

Springfield: 839.9 1 1 1 1 

Springfield: 841.6 1 1 1 1 

Total 45 19 11 24 5 3 8 4 119 

Sites Active 13 11 9 6 3 3 8 5 
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Table 4-8
 
Piping Plover Successful Nest Distribution by Year and Nest Area
 

NestArea 

YEAR 

1999  2000  2001  2002  2003  2004  2005  2006  
Total 
Nests  

Years 
Active  

IV  

Springfield: 834.3 14 14 1 14 

Springfield: 838.0 1 1 1 3 3 9 

Niobrara: 842.2B 1 1 2 2 4 

Springfield: 839.2 1 1 2 2 4 

Niobrara: 841.8A 3 3 1 3 

Niobrara: 842.1B 2 2 1 2 

Niobrara: 842.2A 2 2 1 2 

UP Niobrara: 1 2 2 1 2 

Niobrara: 841.6A 1 1 1 1 

Niobrara: 841.6B 1 1 1 1 

Niobrara: 842.2C 1 1 1 1 

Niobrara: 842.3A 1 1 1 1 

Niobrara: 842.3C 1 1 1 1 

Santee: 827 1 1 1 1 

Springfield: 837.7 1 1 1 1 

Springfield: 838.2B 1 1 1 1 

Springfield: 841.6 1 1 1 1 

Total 0 9 6 17 3 0 2 2 39 

Sites Active 0 7 5 4 1 0 2 2 

4.4 Distribution of Nests and ESH For All Years 
Mapped ESH in the Lewis and Clark Lake Segment declined by roughly 75 percent from 1998 to 

2005 (566 to 142 acres). The 142 acres of ESH mapped for 2005 were contained in 115 separate 

polygons representing islands or habitat patches.  

There were 46 acres mapped as ESH in 2005 in the same location as in 1998. When the spatial 

data and the nesting data were intersected, only 29 of the 115 ESH polygons from 2005 

contained nests. These polygons, totaling 48.1 acres, captured 157 (50 percent) of all nests 

established in the Lewis and Clark Lake Segment over the 8-year period of analysis. The 

remaining nesting sites were located in non-ESH polygons delineated from the 2005 imagery, 

which indicates an ESH loss of 50 percent over the eight-year period. Nest losses (and the 

former nesting-habitat they represent) were distributed among other habitat types as shown as in 

Table 4-9.
37 

37 
 Note that the sum  of  nests  in  Table  4-9  is  31  nests  short of  the total shown  for  the Lewis  and  Clark  Lake Segment  

in  tables shown  earlier  in  this  section.   These 31  nests  were located  outside the habitat mapping  area,  either  on  
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The remaining 86 of the 115 ESH polygons that did not contain nests in 2005 (totaling 94 acres) 

probably did not provide suitable conditions for nesting-habitat. Most of the ESH polygon areas 

not used for nesting were unused because of individual or multiple habitat flaws. Some of these 

ESH polygons were located within 600-foot gallery forest buffers. Others were less than 0.1 

acres and surrounded by dense herbaceous and shrubby vegetation, while some appeared to be 

too low in elevation.  

Table 4-9 shows the distribution of nest points over the sampling period, the habitat type 

polygons from the 2005 imagery delineation, and the flood risk zones. Certain inferences were 

drawn from using habitat types as surrogates for elevation differences and ranked by assumed 

frequency of annual flooding from rarely (1) to nearly always (6). This ranking correlates with 

the mapping methods and a general elevation-based differentiation between habitat types. 

Table 4-9 shows that, during 1999 and 2000, nests were distributed throughout six habitat types. 

Lower flood-risk habitat types showed nest establishment throughout the period of analysis. 

Higher flood-risk habitat types showed nest establishment through the 2001 breeding season – 
the lowest flow year in the Gavins Point River Segment datasets (see Section 3 of this 

document). These non-ESH sites (as delineated from 2005 imagery) may have provided 

preferred fresh, barren sand during the 2001 breeding season, but were lost to erosion and 

inundation in subsequent years. It is interesting to note that no nests were established on areas 

mapped as 2005 ESH for the 2001 breeding season. Nest establishment in the area mapped as 

Herb-Shrub showed a declining trend after the 2000 breeding season that is consistent with the 

processes of vegetation encroachment. 

Table 4-9
 
Nest Points by Flood Risk Zone, Habitat Type, and Year of Nest Establishment
 

Flood 
Risk 
Zone 

Habitat 

Year Nest Established 

1999 2000 2001 2002 2003 2004 2005 2006 
Total 
Nests 

1 Herb-Shrub (upland) 15 23 10 5 53 

2 Emergent Sandbar 28 7 31 12 3 20 56 157 

3 Emergent Wetland 4 20 24 

4 Daily-inundated Sand 4 3 10 17 

5 Shallow Water 2 15 3 20 

6 Open Water 13 13 

49 52 26 41 37 3 20 56 284 

temporary islands in the Lewis and Clark Lake proper, or up the Niobrara River beyond coverage the imagery used 

for habitat delineations. 
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4.5 Establish ESH Acreage Goal for PEIS Alternative 5 
The ESH acreage goal for PEIS Alternative 5 was established based on measurement of nesting-

habitat for least tern and piping plover in the Lewis and Clark Lake Segment. The methodology 

described in Section 2 of this document was used to measure nesting-habitat on an annual and 

total basis for the Lewis and Clark Lake Segment. Steps in the analysis are briefly reviewed 

below. 

1.	 Separate the data by year, species, and NestArea. 

2.	 Measure distances between nests, and identify the nearest-neighbor distance for each 

nest. 

3.	 Establish the radius of nesting-habitat circles for each NestArea, species, and year. 

4.	 Establish nesting-habitat polygons for each NestArea, species, and year as the area within 

habitat circles, counting overlapping areas only once. 

5.	 Combine species and year habitat circles for each Nest Area, counting overlapping areas 

only once.  

6.	 Establish acreage goals for the Lewis and Clark Lake Segment under PEIS Alternative 5 

by adding the acreage for each NestArea in the segment. 

Data generated during implementation of the steps listed above are shown in Tables 4-10 through 

4-12. Table 4-10 shows nesting acreages for least tern and piping plover, by year and by 

NestArea. As shown in the table, nesting acreage declined for both species between 1999 and 

2006. The maximum annual nesting acreage occupied for least tern occurred in 2001, which 

amounted to 14 acres for the entire Lewis and Clark Lake Segment. The maximum annual 

nesting acreage occupied for piping plover occurred in 1999, which amounted to 26.1 acres for 

the entire Lewis and Clark Lake Segment. 

Table 4-11 shows nesting-habitat acreage occupied by NestArea and year when the acreages 

used by least tern and piping plover were combined. The table shows that only three moderately 

important sites were greater than one acre in size and used for more than one year. 

Summaries shown in Table 4-11 indicate that the highest acreage of measured nesting-habitat 

and the highest numbers of nests were established near the end of the high water period of 1996-

1997. The highest total nest density occurred in 2000, with nearly five nests per acre. The 

highest density of successful nests was recorded in 2003. Natural ESH in the Lewis and Clark 

Lake Segment had degraded significantly by 2004. 

Table 4-12 shows the results derived from combining the nesting acreage polygons for both 

species and for all years by NestArea to estimate the entire area used for nesting during the 

period of analysis. As shown in the table, the entire estimated area used for nesting in the Lewis 

and Clark Lake Segment for the 1999 through 2006 period of analysis was 81.9 acres. 
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Table 4-10
 
  
Measured Nesting Habitat Acres by NestArea, Year, and Species
 
  

NestArea  

1999  2000  2001  

 
IL

T

2003  

 
P

P
L

2005  2002  

 
IL

T

 
P

P
L

2004  

 
IL

T

P
P

L

2006  

     

P
P

L
   

IL
T

P
P

L  
IL

T

P
P

L  
IL

T

P
P

L  
IL

T

P
P

L  
IL

T

Springfield: 838.0  5.9  8.6   1.0     0.8       0.5  0.3  0.3  

Springfield: 834.3                

           

2.3  6.0  

Springfield: 839.2  1.5  3.9  0.3  1.0  1.2  

UP Niobrara:  -1             

    

0.4  1.0  3.4  1.9  0.8  

Niobrara: 842.6B  5.7  1.0            

              Springfield: 839.5  0.4  4.6  

Springfield: 838.2A  1.2  1.6               

              

1.2  

Santee: 827  3.0  0.8  

Springfield: 839.9                2.4  1.2  

Niobrara: 842.2A  0.5  0.8  0.6  1.5              

           Niobrara: 842.2B  0.5  0.7  0.3  1.0  1.0  

Niobrara: 841.8A              0.7  1.8  0.3  0.3  

Niobrara: 842.3A  0.2  0.8  0.7  0.9              

               Niobrara: 842.6A  2.1  

Niobrara: 842.2C  0.5  0.2  0.3  1.0              

              

              

               

               

               

Niobrara: 842.1B  0.6  1.3  

Niobrara: 842.1A  0.4  1.5  

Niobrara: 843.1  1.6  

Springfield: 835.9  1.6  

Springfield: 837.3  1.6  

Niobrara: 841.6A                

              

               

               

    

0.3  1.2  

Springfield: 841.6  0.0  1.2  

Springfield: 839.1  1.2  

UP Niobrara:  -2  1.0  

Niobrara: 842.0A  0.0  1.0            

               

          

Niobrara: 841.6B  1.0  

Niobrara:  842.3C  1.0       

               

               

    

Springfield: 837.1  1.0  

Springfield: 837.4  1.0  

Springfield: 838.2B   1.0            

               

          

Springfield: 837.7  0.8  

Niobrara: 842.0B  0.5  0.3      

             

               

     

Niobrara: 841.9  0.1  0.3  0.3  

Springfield: 840.0  0.5  

Springfield: 838.7            

               

             

0.3  

Niobrara: 842.3B  0.2  

Niobrara: 841.8B  0.1    

               Niobrara: 841.8C  0.0  

Total  11.3  26.1  3.6  10.4  14.0  9.1  6.2  9.4  1.1  2.0  0.0  0.8  0.4  6.0  0.0  3.0  
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Table 4-11
 
Nesting Habitat Acreage by Year, Both Species
 

NestArea 1999 2000 2001 2002 2003 2004 2005 2006 
Mean 
Acres 

Active 
Years 

IV 

Springfield: 838.0 11.8 1.0 0.8 0.5 0.3 0.3 2.4 6 14.6 

Springfield: 839.2 4.0 1.1 1.2 2.1 3 6.4 

UP Niobrara: -1 1.2 4.1 0.8 2.1 3 6.2 

Springfield: 834.3 5.8 5.8 1 5.8 

Niobrara: 842.6B 5.7 5.7 1 5.7 

Springfield: 839.5 4.6 4.6 1 4.6 

Springfield: 839.9 2.4 1.2 1.8 2 3.7 

Santee: 827 3.1 3.1 1 3.1 

Springfield: 838.2A 1.9 1.2 1.6 2 3.1 

Niobrara: 842.2B 0.9 1.0 1.0 0.9 3 2.8 

Niobrara: 842.2A 1.0 1.6 1.3 2 2.6 

Niobrara: 841.8A 1.8 0.3 0.3 0.8 3 2.3 

Niobrara: 842.6A 2.1 2.1 1 2.1 

Niobrara: 842.3A 0.8 1.1 0.9 2 1.9 

Niobrara: 842.1A 1.8 1.8 1 1.8 

Niobrara: 843.1 1.6 1.6 1 1.6 

Springfield: 835.9 1.6 1.6 1 1.6 

Springfield: 837.3 1.6 1.6 1 1.6 

Niobrara: 842.2C 0.5 1.0 0.7 2 1.4 

Niobrara: 842.1B 1.3 1.3 1 1.3 

Springfield: 839.1 1.2 1.2 1 1.2 

Niobrara: 841.6A 1.2 1.2 1 1.2 

Springfield: 841.6 1.2 1.2 1 1.2 

UP Niobrara: -2 1.0 1.0 1 1.0 

Niobrara: 841.6B 1.0 1.0 1 1.0 

Niobrara: 842.3C 1.0 1.0 1 1.0 

Springfield: 837.1 1.0 1.0 1 1.0 

Springfield: 837.4 1.0 1.0 1 1.0 

Springfield: 838.2B 1.0 1.0 1 1.0 

Niobrara: 842.0A 1.0 1.0 1 1.0 

Springfield: 837.7 0.8 0.8 1 0.8 

Niobrara: 842.0B 0.5 0.3 0.4 2 0.8 

Niobrara: 841.9 0.3 0.3 0.3 2 0.5 

Springfield: 840.0 0.5 0.5 1 0.5 

Springfield: 838.7 0.3 0.3 1 0.3 

Niobrara: 842.3B 0.2 0.2 1 0.2 

Niobrara: 841.8B 0.1 0.1 1 0.1 

Niobrara: 841.8C 0.0 0.0 1 0.0 

Total Acres 30.8 11.5 20.9 12.5 2.4 0.8 6.0 3.0 10.99 

Active Sites 13 11 10 6 3 2 9 4 

Total Nests 102 57 28 58 39 3 23 4 

Successful Nests 16 24 9 29 13 0 2 2 

T-Nest/Acre 3.31 4.97 1.34 4.66 16 4 3.8 1.3 

S-Nest/Acre 0.52 2.09 0.43 2.33 5.5 0 0.3 0.7 
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Table 4-12
 
Measured Nesting Habitat Acres by NestArea
 

NestArea Acres NestArea Acres 

Niobrara: 841.6A 1.24 Santee: 827 3.13 

Niobrara: 841.6B 0.95 Springfield: 834.3 5.78 

Niobrara: 841.8A 2.10 Springfield: 835.9 1.57 

Niobrara: 841.8B 0.06 Springfield: 837.1 0.95 

Niobrara: 841.8C 0.00 Springfield: 837.3 1.57 

Niobrara: 841.9 0.49 Springfield: 837.4 0.95 

Niobrara: 842.0A 0.95 Springfield: 837.7 0.85 

Niobrara: 842.0B 0.76 Springfield: 838.0 12.81 

Niobrara: 842.1A 1.79 Springfield: 838.2A 3.09 

Niobrara: 842.1B 1.32 Springfield: 838.2B 0.95 

Niobrara: 842.2A 2.25 Springfield: 838.7 0.31 

Niobrara: 842.2B 2.06 Springfield: 839.1 1.24 

Niobrara: 842.2C 1.38 Springfield: 839.2 4.89 

Niobrara: 842.3A 1.62 Springfield: 839.5 4.63 

Niobrara: 842.3B 0.16 Springfield: 839.9 3.17 

Niobrara: 842.3C 0.95 Springfield: 840.0 0.50 

Niobrara: 842.6A 2.10 Springfield: 841.6 1.24 

Niobrara: 842.6B 5.66 UP Niobrara: -1 5.86 

Niobrara: 843.1 1.57 UP Niobrara: -2 1.01 

Total Acreage used for Nesting 1999-2006 81.9 

The acreage of ESH mapped by remote imagery for the Lewis and Clark Lake Segment was 

found to relate poorly to nest numbers. The strongest relationships for both nest establishment 

and nest success were between acreages of elevated barren sand and measured nesting-habitat 

acreage. If relative elevation (above local seasonal high water stage) was an important selection 

criteria for birds nesting in the Lewis and Clark Lake Segment, there should be a positive 

relationship between ESH mapped in 2005 (particularly that portion residual from 1998) and the 

measured acreage estimates for the NestAreas. 

Table 4-13 compares ESH mapped from 2005 imagery with the 1999 acres and the total 

measured habitat acreages for sites not lost to vegetation encroachment or to erosion. Both the 

total acreage and several of the acreages for these sites were very similar to the measured habitat 

acreages. These acreages were derived by different methods, and the 46-acre figure also 

emerges as the intersection of ESH acreage mapped in 1998 and 2005.  

Given the hydrologic and available sediment quality conditions, ESH in this segment may persist 

only briefly. Due to reach-specific conditions, continual maintenance to control vegetation and 

continued dredging to accommodate subsidence may be necessary to increase the longevity of 

ESH in the Lewis and Clark Lake Segment. 
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Table 4-13
 
Estimated Nesting Acreage and Mapped 2005 ESH
 

NestArea 1999  
Acres  

Total Measured  
Nesting-Habitat 

Acres  
Measured 2006 

Acres  
Mapped 2005 

ESH  

Springfield: 839.1 1.2 7.6 

Springfield: 837.7 0.8 4.5 

Springfield: 840.0 0.5 0.5 4.0 

Springfield: 838.2A 1.9 3.1 1.2 5.1 

Niobrara: 841.8B 0.1 0.1 0.3 

Niobrara: 841.8C 0.002 0.3 

Niobrara: 842.0B 0.5 0.8 0.7 

Niobrara: 842.1B 1.3 1.3 

Niobrara: 841.9 0.5 0.2 

Springfield: 838.0 11.8 12.8 0.3 12.2 

Niobrara: 842.3A 0.8 1.6 0.7 

Springfield: 841.6 1.2 1.2 0.3 

Niobrara: 841.6A 1.2 1.2 0.3 

Niobrara: 841.8A 2.1 0.3 1.1 

Niobrara: 842.2C 0.5 1.4 0.4 

Niobrara: 842.2A 1.0 2.2 0.8 

Springfield: 839.9 3.2 1.2 1.6 

Niobrara: 842.2B 0.9 2.1 0.3 

Springfield: 834.3 5.8 3.7 

Springfield: 839.5 4.6 4.6 1.5 

Sum 46.6 46.9 

4.6 Sensitive Features and Protective Buffers Assessment 
The sensitive features and protective buffers assessment defines those areas most suitable for 

ESH construction and maintenance, as well as those areas that if used would result in potentially 

significant impacts to either the natural or manmade environment. This process of eliminating 

areas that should be avoided leaves the remaining areas as the most suitable for ESH 

construction and maintenance for the Lewis and Clark Lake Segment. These areas include 

known locations for the habitats of other protected plant and animal species, natural heritage and 

cultural resources, public and private infrastructure features, existing public and private 

recreational features, and other elements of the constructed environment. The steps involved in 

conducting this analysis are explained in detail in Section 2 of this document, and are outlined 

below. 

1.	 Solicit input on sensitive resources and buffer distances from affected states and
 
agencies;
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2.	 Create an anthropogenic features dataset from aerial imagery; 

3.	 Establish the separation distance between nesting habitat and anthropogenic features; and 

4.	 Establish the minimum flow channel, channel width restrictions, and define the predator 

moat area; 

The result of the analysis is a set of spatial restrictions that categorize the riverine corridor 

acreage into three categories.  These categories are listed below. 

1.	 Exclusion Areas are locations at which ESH could not be constructed because intrusion 

into these locations could cause significant geomorphic alterations to the river corridor.  

Such an intrusion would risk physical and economic damages to public and private 

infrastructure or land uses. Exclusion areas include the estimated minimum flow way for 

normal flowage (i.e., the thalweg), narrow channel reaches, and areas needed to provide a 

predator moat. 

2.	 Restrictive Areas are locations at which ESH could be constructed and maintained at 

relatively low physical risk, but could put nesting habitat in areas at risk from predation, 

recreation encroachment, or locations otherwise limited for nesting use and productivity. 

Areas of limited usability are those areas defined by analysis of distances from features 

that have shown to be restrictive to nest establishment or nest success. 

3.	 Available Areas are locations that are most suitable for the construction and maintenance 

of ESH. However, it is important to note that any construction activities would need to 

ensure that other high-interest features (e.g., archeological and cultural resources, or other 

protected species) would be avoided. 

The acreage for Restrictive Areas, and Available Areas is summarized by habitat type for the 

Lewis and Clark Lake Segment in Table 4-14. It is important to note that Available Area acres 

is a subset of Restrictive Area acres. 
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Table 4-14
 
Residual Available Area for ESH Construction: Lewis and Clark Lake Segment
 

Habitat Type 
Acres 
2005 

Restrictive 
Area Acres 

Available 
Area Acres 

Open Water 3,684 1,935 1,490 

Emergent Sandbar Habitat 142 127 111 

Herb-Shrub-Sapling 919 843 568 

Non-ESH Sand 20 13 11 

Riverine Forest 247 175 7 

Active Agricultural Row Crop 147 97 23 

Wetland Matrix 8,397 7,670 0 

Shallow Water 3,222 2,805 2,238 

Daily-Inundated Sand Plains 380 305 263 

Lacustrine Fine Sediments 0 0 

Total 17,157 13,969 4,711 

Percent 39% 18% 
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5 Fort Randall River Segment 

The Fort Randall River Segment begins at the upstream end of the Lewis and Clark Lake 

Segment at RM 845.0, and extends to Fort Randall Dam at RM 880.0, a distance of 35.0 river 

miles (see Figures 5-1 and 5-2 below). The habitat area within the high banks is approximately 

13,800 acres, which translates to 384 acres per river mile, and an average width of 3,168 feet. 

Riverine habitat area increased by 177 acres between 1998 and 2005. Review of 1998 and 2005 

orthophotographs indicates that the additional habitat area has resulted from bank erosion. The 

Fort Randall River Segment is in the backwater of Lewis and Clark Lake to approximately RM 

854.0 (the  lower 9 miles of  the segment).  This point  correlates with a  reduction in average  

riverine  corridor  width less than 2,200  feet, which is the  approximate lower threshold channel 

width for sandbar formation and retention (Biedenharn et al ERDC, 2001).  

Figure 5-1
 
Regional Overview of the Study Area
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Figure 5-2
 
Overview of the Fort Randall River Segment with USGS Quadrangles
 

5.1  Habitat Delineation  
Table 5-1 summarizes the  change  in acres for all  habitat types between 1998 and 2005.  Table 5-

2 depicts the changes in ESH acreage  between 1998 and 2005.  Figure  5-3  displays the changes  

in acres per river mile of  each habitat type  between 1998 and 2005.  Ten of  the 12 habitat types  

defined in Section 2 are  present in the Fort Randall River Segment.   

Table 5-1 shows that ESH habitat has declined by 57 percent (295 to 128 acres) in the Fort 

Randall River Segment, even though riverine habitat increased in total by 177 acres. Major 

acreage losses also occurred in the following habitat types: Open Water, Non-ESH Sand, Forest, 

and Shallow Water. The loss of Open Water suggests that the Fort Randall River Segment may 

not be sediment deficient, which would follow from its shallow slope and low energy gradient. 

Habitat types showing significant gains over the 1998 to 2005 period include: 

Herb/Shrub/Sapling, Wetland Matrix, and Daily-Inundated Sand Plain. While Non-ESH Sand 

and Shallow Water (visible submersed sand) habitats decreased, when combined with Daily 

Inundated Sand habitat, the combination of the three exceeds 1998 levels by 225 acres. This 

indicates that source materials for construction of ESH may be ample in this reach. Those 
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sediments, occurring in elevated positions (as observed during August 2006), appear to contain a 

suitable coarse material fraction that indicate their suitability for mechanical ESH construction.  

Table 5-1
 
Habitat Acreage Summary: Fort Randall River Segment 1998 and 2005
 

Habitat Name 
1998 

Acres 
2005 

Acres 
Change 
Acres 

1998 
Acres/ 

RM 

2005 
Acres/ 

RM 

Change 
Acres/ 

RM 

1998 
Pct of 
Total 

2005 
Pct of 
Total 

Open Water 5,639 4,926 -713 158 138 -20 41.4% 35.7% 

ESH 295 128 -168 8 4 -5 2.2% 0.9% 

Herb/Shrub/Sapling 1,405 2,164 758 39 61 21 10.3% 15.7% 

Non-ESH Sand 327 120 -207 9 3 -6 2.4% 0.9% 

Forest 1,014 859 -155 28 24 -4 7.4% 6.2% 

Agriculture 20 60 39 1 2 1 0.1% 0.4% 

Wetland Matrix 1,505 1,684 179 42 47 5 11.1% 12.2% 

Shallow Water 2,931 2,470 -461 82 69 -13 21.5% 17.9% 

Anthropogenic 0 10 10 0 0 0 0.0% 0.1% 

Daily Inundated 
Sand Plain 

478 1,370 893 13 38 25 3.5% 9.9% 

Total 13,614 13,791 

Table 5-2 shows that only 56.2 acres of the 295 acres of ESH identified in 1998 were still 

mapped as ESH in 2005. The remaining 71.8 acres of ESH mapped in 2005 within this segment 

represent new ESH that changed from other 1998 habitat types over the intervening period. As 

shown in Table 5-2, 44 percent of ESH delineated for the Fort Randall River Segment from the 

1998 imagery has been lost to natural succession of lower areas into Wetlands Matrix and, on 

better drained sites, to herb and shrub communities. Sixteen percent has become Daily 

Inundated Sand.  Twenty percent has become either Open Water or Shallow Water.  
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Table 5-2 
 
 
Disposition of ESH Lost from 1998 to 2005:   Fort Randall River Segment 
 
  

Habitat Name  Acres  
Percent of  

Total  
Explanation  

Open Water  36.7  12%  ESH lost to erosion and carried down river  

ESH  56.2  19%  ESH retained from original  1998 area  

Herb/Shrub/Sapling  96.2  33%  Natural  succession  of  well-drained sand  bar to upland  
shrubs and herbs  

Non-ESH Sand  0.9  0%  Became terrestrialized  or surrounded by forest  

Forest  0.6  0%  Natural growth of shrubs  into forest-sized  trees  

Wetland Matrix  33.2  11%  Natural  succession  of  low-lying  sand  bar  to hydrophytic  
shrubs and herbs  

Shallow  Water  23.3  8%  ESH lost to erosion and redistributed  in local  backwater  
shallows  

Daily  Inundated  
Sand Plain  

48.2  16%  ESH redistributed  to low  plateaus  by  daily  high  flows  from  
power peaking  at Fort Randall Dam  

Total  295.2   

Figure 5-3 
 
 
Change in Habitat Composition –   Fort Randall River Segment 
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5.1.1 Impact of Fluvial Processes – Fort Randall River Segment 

The Fort Randall River Segment is subject to significant daily changes in water surface elevation 

because of variations in Fort Randall Dam discharges. Variations in discharge are made in 

response to daily electricity generation peaks, which begin in the late morning each day
38

38 
 The 2006  power  production  schedule included  a daily  flow  increase  for  Fort Randall  Dam  from  25,000  cfs  to
 
  

41,000  cfs  from  11:00  AM to  4:00  PM (B.  Doan,  USACE,  pers  com  2007).
 
  

. The 

stage change is noticeable in the river from afternoon to early evening. The magnitude of the 

effect on stage generally declines from upstream to downstream. The Verdel USGS stream gage 

located near the lower end of the Fort Randall River Segment, indicates a daily fluctuation of 

approximately 0.75 feet. While no gage data were available to confirm upstream stage 

fluctuations, the daily stage change near the dam may approach 1.5 feet or more, based on field 

observations of upper island shorelines. 

Power-peaking creates the Daily Inundated Sand Plain habitat type. This habitat type comprised 

10 percent of the total riverine habitat acreage in the Fort Randall River Segment in 2005, which 

is nearly triple the acres of Daily-Inundated Sand Plain habitat observed in 1998. Each day 

during power-peaking, volume, stage and flow velocity increase, and re-mobilize fine sediments. 

Later, as discharges are reduced, entrained sediments are re-deposited, with coarse sediments 

carried only a short distance. Comparison of the 1998 and 2005 sandbar polygons suggest that 

much of this deposition is occurring on the upstream end of sandbars formed in 1998. The 

enlarging upstream sandbars protect the originally deposited material, which provides an 

explanation for the observed increase in ESH polygon size. The source of this sediment may be 

channel erosion immediately downstream of the dam (Biedenharn 2001) and bank erosion, as 

might be suggested by the decline in Non-ESH Sand and forest habitat. Sandbars tend toward 

simple round to oval forms; such as might be expected when water levels rise and lower 

frequently. 

The same process of habitat conversion due to power peaking is notable in the lower part of the 

segment; however, a second surge-related effect has apparently occurred. Sandbars and ESH 

lower in the segment have decreased in area due to significant erosion of upstream protrusions, 

which are notably ragged. The backwater effect that begins in the lower section may participate 

in allowing surge waters to pile up against and erode island faces. The Daily Inundation Sand 

Plain habitat deposits are smaller and lower in relative elevation, allowing rising, higher-energy 

waters to soften and erode materials. Daily Inundation Sand Plain and Shallow Water habitat 

types occur more frequently on the trailing than the leading end of bars in the lower portion of 

the reach. 

The flow event in the Gavins Point River Segment during 1997
39 

39 
 Approximately  for  220  days  between  April 25,  1997  through  December  18,  1997.
 
  

was mirrored in time by a 

longer than normal high-stage event in the Fort Randall River Segment, but it was of lesser 

magnitude. The Gavins Point River Segment experienced elevated stages of as much as 5 to 8 

feet
40 

40 
 Based  on  the USGS Maskell Gage 06000005  near  Vermillion,  SD.
 
  

above normal for more than 200 days that eroded islands, scoured vegetation, and 

redistributed sand. The Fort Randall River Segment experienced only minor sustained stage 

elevations of approximately 1.7 feet above the mean stage, which appear to be approximately 0.4 

feet less than the mean monthly high stage during the April through August least tern and piping 

plover breeding season for the period of gage record since 1997.
41 

41 
 Based  on  the USGS Verdel Gage 06453600.
 
  

The Verdel Gage recorded an 
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average monthly stage fluctuation during the April through August nesting season of greater than 

4 feet. Most sandbars that are used for nesting in this reach are inundated at least annually, 

which may account for both the irregular trend in nesting usage and the higher nest failure rates 

for this segment. Based on gage data, it is likely that little suitable nesting-habitat was created 

during the 1997 event. The amount that was created was probably of lower relative elevation 

and more susceptible to flooding and surface saturation losses. 

The low energy nature of the 1997 flow event in the Fort Randall River Segment probably did 

not scour the more highly elevated islands, however it could have drown successional vegetation 

on low-lying sandbars and islands, leaving behind barren sand that would have quickly returned 

to wetlands and shallow water.  

Daily stage changes due to power-peaking surges from Fort Randall Dam occur annually during 

the least tern and piping plover breeding season. These daily stage fluctuations add a greater 

degree of uncertainty to ESH spatial measurement (particularly in the upper part of the Fort 

Randall River Segment) than exists for the Gavins Point River Segment. The habitat mapping 

category, Daily Inundated Sand Plain, which is adjacent to most of the mapped ESH represents 

much of the 1998-mapped ESH that has been lost to erosion. Increase in the Daily-inundated 

Sand habitat type is the physical result of bank sloughing due to destabilization by frequent 

wetting cycles.  A relatively low-flow-energy regime, ineffective for transporting larger sediment 

sizes, results in level plateaus of clean coarse sand and fine gravel surrounding most nesting-

habitat and non-nesting vegetated islands. 

The major ESH loss factor in the Fort Randall River Segment can be attributed to encroachment 

by vegetation. Loss of ESH to the upland natural succession by herbs and shrubs and wetland 

occupation by successional hydrophytes represents 44 percent of the loss. Differing somewhat 

from conditions in the Gavins Point River Segment, much ESH might be restored in the Fort 

Randall River Segment by timely vegetation management. 

5.2 Summary of Nest Data 
The Fort Randall River Segment dataset includes 122 piping plover nests and 297 least tern nests 

- a total of 419 nest data points. The dataset spans breeding seasons 2001 through 2006. This 

dataset does not contain nest information for the immediate period following the 1996-97 high-

flow events.  

5.3 Distribution of Nesting Habitat by NestArea 
The dataset was spatially reclassified using the “NestArea” concept and methods employed for 
the Gavins Point River Segment. Similar to the Lewis and Clark Lake Segment, NestAreas in 

the Fort Randall River Segment mostly represented single contiguous sandbar islands or local 

high points connected by the Daily Inundated Sand Plain habitat type. Analyses conducted for 

this segment were distribution of nests by NestArea, distribution of Nesting Habitat by 

Interchannel Sandbar, estimation of nesting-habitat, and an estimation of nesting areas by 

elevation. 

Table 5-3 shows statistics for the subset of Fort Randall River Segment NestAreas (17 of 21) that 

supported successful nests at some period between 2001 through 2006. Average success was 54 

percent, below that of the Gavins Point River Segment (66 percent), but well above the Lewis 

and Clark Lake Segment (30 percent). Only two NestAreas supported nesting activity for all six 
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years of the dataset. Importance values (IVs), the product of the number of active years and the 

number of nests, were used to rank NestAreas. Using a break point of 80, the top six sites 

supported 304, or 73 percent of total nest establishments, and contained 188 (82 percent) of all 

successful nests. The remaining 11 sites supported nesting for only one or two years. The 

number of active sites in any given year ranged from 7 to 14, with no clear trend of increase or 

decline. Nest establishment numbers also show no clear trend, ranging from a low of 52 in 2003 

to a high of 85 in 2002. The percentage of successful nests ranged from a low of 31 in 2006 to a 

high of 49 in 2005.   

Table 5-3
 
Total Nest Distribution by Year and NestArea
 

NestArea 

2
0
0
1

2
0
0
2

2
0
0
3

2
0
0
4

2
0
0
5

2
0
0
6 Total 

Nests  
Years 
Active  

IV 
Percent  
Success  

Marty: 869-5 7 39 24 21 4 3 98 6 588 61% 

Marty: 870-2 9 1 22 20 10 8 70 6 420 76% 

Verdel: 854-3 12 18 24 54 3 162 69% 

Niobrara: 848-3 17 14 1 1 33 4 132 33% 

Marty: 867-1 23 1 1 2 27 4 108 48% 

Verdel: 854-7 8 1 12 1 22 4 88 64% 

Verdel: 851-8C 2 12 3 17 3 51 18% 

Marty: 866-6A 15 10 25 2 50 52% 

Verdel: 851-8B 8 4 3 15 3 45 20% 

Lynch: 863.8 1 2 1 2 2 8 5 40 75% 

Ft-Randall Dam: 874-8 1 2 4 1 8 4 32 38% 

Marty: 867 1 1 6 8 3 24 25% 

Marty: 866.6-C 3 8 11 2 22 36% 

Verdel: 851-8A 5 1 6 2 12 33% 

Marty: 870-1 1 4 5 2 10 20% 

Marty: 866.6-B 3 1 4 2 8 0% 

Verdel: 855-5 1 1 2 2 4 100% 

Marty: 866.6-D 3 3 1 3 0% 

Ft-Randall Dam: 874-5 1 1 1 1 0% 

Marty: 869-4 1 1 1 1 100% 

Verdel: 851-8D 1 1 1 1 0% 

Total Nests per Year 73 85 52 66 81 62 419 

Active Sites 9 11 7 10 14 10 

Successful Nests 39 33 39 37 49 31 228 

% Success 53% 39% 75% 56% 60% 50% 

Tables 5-4 through 5-7 provide total nest and successful nest distributions for piping plover and 

least tern separately. Piping plover used all 21 NestAreas (Table 5-4), but only 16 supported 
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successful nests (Table 5-5). Least terns established nests in 16 NestAreas (Table 5-6) but 

produced successful nests at only 12 sites (Table 5-7). Each of the tables are sorted by 

importance value (IV), which is the product of the number of nests and the number of years used 

for nesting at each location. 

Table 5-4 indicates that 69 percent of piping plovers nesting efforts occurred in the 6 top-ranked 

NestAreas, with nearly 39 percent of nesting occurring at just two sites, Marty: 869-5 and Marty: 

870-2. Most other active sites supporting nests included only one or two nests per NestArea in 

any given year. Table 5-5 indicates even higher consolidation among successful NestAreas, with 

77 percent of successful piping plovers nesting efforts occurring in the 6 top-ranked NestAreas, 

and nearly 54 percent of successful nesting occurring at just two sites, Marty: 869-5 and Marty: 

870-2. All other active sites supporting successful nests included only one or two nests per 

NestArea in any given year. This suggests that plovers used smaller patches of barren sand that 

varied in size and location in the Fort Randall River Segment. This may have been due to river 

stage variation and the distribution of annual versus perennial vegetation during the nest 

establishment period.  

Table 5-4
 
Piping Plover Nest Distribution by Year and NestArea
 

NestArea 2001 2002 2003 2004 2005 2006 Total 
Years 
Active 

IV 

Marty: 869-5 1 7 7 9 4 3 31 6 186 

Marty: 870-2 1 1 5 4 2 3 16 6 96 

Marty: 867-1 7 1 1 2 11 4 44 

Lynch: 863.8 1 2 1 2 2 8 5 40 

Niobrara: 848-3 3 5 1 1 10 4 40 

Verdel: 851-8B 4 2 2 8 3 24 

Verdel: 854-7 2 1 1 1 5 4 20 

Verdel: 854-3 3 1 2 6 3 18 

Verdel: 851-8C 1 3 2 6 3 18 

Marty: 867 1 1 3 5 3 15 

Ft-Randall Dam: 874-8 1 1 1 3 3 9 

Verdel: 851-8A 3 1 4 2 8 

Verdel: 855-5 1 1 2 2 4 

Marty: 866.6-C 2 2 1 2 

Ft-Randall Dam: 874-5 1 1 1 1 

Marty: 866-6A 1 1 1 1 

Marty: 869-4 1 1 1 1 

Marty: 870-1 1 1 1 1 

Verdel: 851-8D 1 1 1 1 

Total 22 24 17 23 19 17 122 

Active Sites 9 10 6 10 11 8 19 

Appendix B 5-8 



                                              

  
 

  

 
  

        
 

 

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

 

 

       

       

        

          

     

      

 


 

 

Upper Missouri River Emergent Sandbar Habitat Mechanical & Artificial Creation and Maintenance 

Final Programmatic EIS 

Table 5-5
 
Piping Plover Successful Nest Distribution by Year and NestArea
 

NestArea 2001 2002 2003 2004 2005 2006 Total 
Years 
Active 

IV 

Marty: 869-5 1 5 5 5 3 2 21 6 126 

Marty: 870-2 1 1 4 4 2 2 14 6 84 

Lynch: 863.8 1 2 1 1 1 6 5 30 

Niobrara: 848-3 2 1 1 4 3 12 

Marty: 867-1 2 1 3 2 6 

Marty: 867 1 1 2 2 4 

Verdel: 854-3 1 1 2 2 4 

Verdel: 854-7 1 1 2 2 4 

Verdel: 851-8A 1 1 2 2 4 

Verdel: 855-5 1 1 2 2 4 

Verdel: 851-8B 2 2 1 2 

Ft-Randall-Dam: 874-8 1 1 1 1 

Marty: 866.6-C 1 1 1 1 

Marty: 866-6A 1 1 1 1 

Marty: 869-4 1 1 1 1 

Verdel: 851-8C 1 1 1 1 

Total 9 7 12 16 14 7 65 

Active Sites 7 3 4 9 10 5 16 

% Success 41% 29% 71% 70% 74% 41% 53% 

Tables 5-6 and 5-7 indicate that least tern used the same top-ranked sites as piping plovers, with 

five NestAreas containing 73 percent of nests. These five NestAreas also supported 87 percent 

of successful least tern nests. Other active sites typically supported three or more successful 

nests, although only two other sites supported nesting for more than two breeding seasons. 

There were four least tern nesting sites active for only a single season, and seven that produced 

successful nests for a single season. The conclusion drawn is that, similar to the Gavins Point 

River Segment, nesting activity in the Fort Randall River Segment was highly concentrated at 

relatively few nesting sites. 
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Table 5-6
 
Least Tern Total Nest Distribution by Year and NestArea
 

NestArea 2001 2002 2003 2004 2005 2006 Total 
Years 
Active 

IV 

Marty: 870-2 8 17 16 8 5 54 5 270 

Marty: 869-5 6 32 17 12 67 4 268 

Verdel: 854-3 9 17 22 48 3 144 

Marty: 866-6A 14 10 24 2 48 

Niobrara: 848-3 14 9 23 2 46 

Verdel: 854-7 6 11 17 2 34 

Verdel: 851-8C 1 9 1 11 3 33 

Verdel: 851-8B 4 2 1 7 3 21 

Marty: 866.6-C 3 6 9 2 18 

Marty: 867-1 16 16 1 16 

Ft-Randall Dam: 874-8 1 4 5 2 10 

Marty: 866.6-B 3 1 4 2 8 

Marty: 870-1 1 3 4 2 8 

Marty: 866.6-D 3 3 1 3 

Marty: 867 3 3 1 3 

Verdel: 851-8A 2 2 1 2 

Nest per Year 51 61 35 43 62 45 297 

Active Sites 7 6 3 5 9 6 16 
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Table 5-7
 
Least Tern Successful Nest Distribution by Year and NestArea
 

NestArea 2001 2002 2003 2004 2005 2006 Total 
Years 
Active 

IV 

Marty: 870-2 7 16 8 5 3 39 5 195 

Marty: 869-5 5 19 1 5 30 4 120 

Verdel: 854-3 3 12 2 17 3 51 

Verdel: 854-7 4 8 12 2 24 

Marty: 866-6A 12 12 1 12 

Niobrara: 848-3 7 7 1 7 

Verdel: 851-8C 1 1 2 2 4 

Marty: 866.6-C 3 3 1 3 

Ft-Randall Dam: 874-8 2 2 1 2 

Marty: 867-1 1 1 1 1 

Marty: 870-1 1 1 1 1 

Verdel: 851-8B 1 1 1 1 

Nests per Year 30 26 27 21 35 24 163 

Active Sites 5 3 3 3 6 3 12 

% Success 59% 43% 77% 49% 56% 53% 55% 

5.4 Distribution of Nests and ESH For All Years 
As stated previously, ESH in the  Fort Randall  River Segment  declined  by  57 percent  from  1998 

to 2005 (296 to 128 acres).  The 128 acres of ESH mapped in 2005 were contained in  60 separate 

polygons representing  islands or  habitat patches.   Only  29 polygons (49  percent), comprising 

68.6 acres (54 percent) of the mapped ESH, selected at least one  nest point.  The  total number  of  

historic nests  selected was 324 (78  percent)  of  the total nests  (414)  in  the  nest database  for  the  

period of analysis.  

Table 5-8 shows 2005 ESH polygons grouped into the 15 NestAreas in which they were located, 

the nest count, the NestArea acres and the nests per acre density. 
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Table 5-8
 
Nest Counts, Acreage, and Nests/Acre by NestArea
 

NestArea 
Nest 

Count Acres Nests/Acre 

Marty: 869-5 79 18.6 4.2 

Marty: 870-2 75 8.9 8.5 

Verdel: 854-3 49 1.4 34.3 

Marty: 866-6A 25 0.8 33 

Verdel: 854-7 20 3.8 5.3 

Marty: 866.6-C 15 8.4 1.8 

Verdel: 851-8C 14 0.4 31.2 

Marty: 867-1 12 5.2 2.3 

Verdel: 851-8B 9 1.9 4.8 

Ft-Randall Dam: 874-8 8 7.4 1.1 

Lynch: 863.8 8 3.5 2.3 

Marty: 867 6 1.6 3.7 

Verdel: 855-5 2 4 0.5 

Niobrara: 848-3 1 0.9 1.1 

Verdel: 851-8A 1 1.9 0.5 

Total Nests 324 

Total Acres 68.7 

Total Nests/Total Acres 4.7 

5.5 Establish ESH Acreage Goal for PEIS Alternative 5 
The ESH acreage goal for PEIS Alternative 5 was established based on measurement of nesting-

habitat for least tern and piping plover in the Fort Randall River Segment. The methodology 

described in Section 2 of this document was used to measure nesting-habitat on an annual and 

total basis for the Fort Randall River Segment.  Steps in the analysis are briefly reviewed below. 

1.	 Separate the data by year, species, and NestArea. 

2.	 Measure distances between nests, and identify the nearest-neighbor distance for each 

nest. 

3.	 Establish the radius of nesting-habitat circles for each NestArea, species, and year. 

4.	 Establish nesting-habitat polygons for each NestArea, species, and year as the area within 

habitat circles, counting overlapping areas only once. 

5.	 Combine species and year habitat circles for each Nest Area, counting overlapping areas 

only once.  

6.	 Establish acreage goals for the Fort Randall River Segment under PEIS Alternative 5 by 

adding the acreage for each NestArea in the segment. 

Data generated during implementation of these steps are shown in Tables 5-9 through 5-12.  

Table 5-9 is ranked in descending order by importance value (IV) and shows estimated nesting-

habitat acreage for piping plover for each NestArea by year. Mean acreage for each NestArea 
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was calculated for all years and is presented with the number of years the NestArea was active. 

Total average annual nest acreage was 32.8 acres. The estimated total NestArea for piping 

plover was greatest in 2001 (63.5 acres) and least in 2003 (9.3 acres). The trend in total acreage 

shows a precipitous decline after 2001 and resurgence, beginning in 2004, to more than 37 acres 

in 2006. This resurgence was initially thought to be linked to vegetation management tests in the 

segment. A field investigation in August 2005 revealed that management activities had not 

sustained or significantly increased the area of barren sand, particularly for larger expanses, but 

may have increased the frequency of smaller habitat patch sizes used by single nesting pairs. It 

was also noted that a very high density of herbaceous vegetation had occupied most sites 

between rows of herbicide-treated cottonwoods. 

Table 5-9
 
Piping Plover Measured Nesting Habitat Acreage by NestArea
 

NestArea 2001 2002 2003 2004 2005 2006 
Mean 
Acres 

Active 
Years 

IV 

Marty: 869-5 5.2 8.5 2.9 8.5 5.5 10.2 6.8 6 40.8 

Verdel: 851-8B 15.7 4.0 5.5 8.4 3 25.2 

Marty: 867-1 8.6 2.0 2.9 7.2 5.2 4 20.8 

Niobrara: 848-3 11.1 2.4 1.0 1.9 4.1 4 16.4 

Verdel: 851-8C 5.2 3.5 7.6 5.4 3 16.3 

Marty: 870-2 5.2 2.0 1.7 0.7 0.8 2.4 2.1 6 12.8 

Marty: 867 5.2 2.0 2.1 3.1 3 9.3 

Verdel: 854-7 3.4 1.0 1.9 2.9 2.3 4 9.3 

Lynch: 863.8 2.0 1.8 1.9 0.7 1.5 1.6 5 7.9 

Ft-Randall Dam: 874-8 1.0 1.9 3.8 2.3 3 6.8 

Verdel: 854-3 0.4 2.9 2.2 1.9 3 5.6 

Marty: 869-4 5.2 5.2 1 5.2 

Verdel: 855-5 1.9 2.9 2.4 2 4.8 

Verdel: 851-8A 2.1 1.9 2.0 2 4.0 

Marty: 866-6A 2.9 2.9 1 2.9 

Marty: 870-1 2.9 2.9 1 2.9 

Marty: 866.6-C 2.2 2.2 1 2.2 

Verdel: 851-8D 2.0 2.0 1 2.0 

Ft-Randall Dam: 874-5 1.9 1.9 1 1.9 

Marty: 866.6-B 0.0 0 0.0 

Marty: 866.6-D 0.0 0 0.0 

Total Acres 63.5 28.8 9.3 24.9 33.3 37.2 32.8 

Table 5-10 is ranked in descending order by importance value (IV) and shows estimated nesting-

habitat acreage for least tern for each NestArea by year. The estimated total NestArea for least 

tern was greatest in 2001 (28.0 acres) and least in 2006 (1.3 acres). The drop in nesting-habitat 
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area noted for piping plover also occurred for least tern after the 2001 breeding season, but there 

has been no similar resurgence.  

Table 5-10
 
Least Tern Measured Nesting Habitat Acreage by NestArea
 

NestArea 2001 2002 2003 2004 2005 2006 
Mean 
Acres 

Active 
Years 

IV 

Marty: 869-5 7.5 6.1 3.8 8.2 6.4 4 25.6 

Verdel: 851-8B 4.7 3.6 0.4 2.9 3 8.7 

Marty: 867-1 8.2 8.2 1 8.2 

Marty: 870-2 1.8 2.2 1.2 1.4 0.3 1.4 5 6.9 

Verdel: 854-3 1.2 2.0 0.8 1.3 3 4.0 

Niobrara: 848-3 2.9 0.7 1.8 2 3.6 

Verdel: 851-8C 1.8 0.4 0.1 0.8 3 2.3 

Verdel: 854-7 0.7 1.4 1.0 2 2.0 

Marty: 866-6A 1.9 0.0 1.0 2 1.9 

Marty: 866.6-C 1.3 0.1 0.7 2 1.4 

Verdel: 851-8A 1.0 1.0 1 1.0 

Ft-Randall Dam: 874-8 0.3 0.6 0.5 2 0.9 

Marty: 867 0.8 0.8 1 0.8 

Marty: 870-1 0.4 0.3 0.4 2 0.7 

Marty: 866.6-D 0.5 0.5 1 0.5 

Marty: 866.6-B 0.2 0.1 0.1 2 0.3 

Total Acres 28.0 12.7 6.5 11.9 8.6 1.3 11.4 

Table 5-11 shows nesting-habitat acreage by year for each NestArea, mean acreage for the 6 

years of analysis, number of years the NestArea was active, and importance value (IV). This 

table contains results for both species. Because the larger piping plover nesting polygons 

overlap many of the least tern nesting polygons, acreage numbers for most years are similar to 

the acreage figures for piping plover alone. Nesting summary data is listed at the bottom of the 

table for comparison by year. The lowest estimated acreage (14.1) for the 2003 breeding season 

supported the highest total nest count per acre (3.7) and the highest successful nest count per acre 

(2.8). The density of successful nests and the percentage of successful nests was significantly 

higher (more than double) than for other years. This suggests that these species can, at times, 

successfully nest at higher than average densities.  
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Table 5-11
 
Measured Nesting Habitat Acreage by Year and NestArea
 

NestArea 2001 2002 2003 2004 2005 2006 
Mean 
Acres 

Active 
Years 

IV 

Marty: 869-5 9.5 11.6 5.8 12.4 5.5 10.2 9.1 6 54.8 

Verdel: 851-8B 15.7 6.1 5.5 9.1 3 27.3 

Marty: 867-1 13.4 2.0 2.9 7.2 6.4 4 25.6 

Verdel: 851-8C 6.1 3.6 7.6 5.8 3 17.3 

Marty: 870-2 5.4 2.0 3.1 1.5 2.1 2.6 2.8 6 16.7 

Niobrara: 848-3 11.1 2.6 1.0 1.9 4.1 4 16.6 

Verdel: 854-7 4.1 1.0 2.9 2.9 2.7 4 10.9 

Marty: 867 5.2 2.0 2.2 3.2 3 9.5 

Lynch: 863.8 2.0 1.8 1.9 0.7 1.5 1.6 5 7.9 

Ft-Randall Dam: 874-8 1.0 1.9 0.6 3.8 1.8 4 7.4 

Verdel: 854-3 1.4 3.4 2.4 2.4 3 7.2 

Marty: 869-4 5.2 5.2 1 5.2 

Verdel: 855-5 1.9 2.9 2.4 2 4.8 

Verdel: 851-8A 2.3 1.9 2.1 2 4.3 

Marty: 866-6A 4.0 0.0 2.0 2 4.1 

Marty: 866.6-C 1.3 2.3 1.8 2 3.6 

Marty: 870-1 0.4 3.0 1.7 2 3.4 

Verdel: 851-8D 2.0 2.0 1 2.0 

Ft-Randall Dam: 874-5 1.9 1.9 1 1.9 

Marty: 866.6-D 0.5 0.5 1 0.5 

Marty: 866.6-B 0.2 0.1 0.1 2 0.3 

Total Acres 73.8 36.3 14.1 30.6 38.6 37.8 38.5 

Active Sites 9 11 7 10 14 10 

Total Nests 73 85 52 66 81 62 

Successful Nests 39 33 39 37 49 31 

T-Nest/Acre 1.0 2.3 3.7 2.2 2.1 1.6 

S-Nest/Acre 0.5 0.9 2.8 1.2 1.3 0.8 
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Table 5-12 shows the results derived from combining the nesting acreage polygons for both 

species and for all years by NestArea to estimate the entire area used for nesting during the 

period of analysis (2001-2006). As shown in the table, the entire measured area used for nesting 

in the Fort Randall River Segment for the 1999 through 2006 period of analysis was 131.7 acres. 

Table 5-12
 
Measured Nesting Habitat Acres by NestArea
 

NestArea Acres 

Marty: 869-5 19.4 

Verdel: 851-8B 16.5 

Marty: 867-1 16.4 

Niobrara: 848-3 11.9 

Verdel: 851-8C 9.8 

Marty: 870-2 6.6 

Marty: 867 6.0 

Marty: 869-4 5.2 

Verdel: 854-7 4.9 

Verdel: 851-8A 4.1 

Ft-Randall Dam: 874-8 4.1 

Verdel: 855-5 4.1 

Marty: 866-6A 4.0 

Lynch: 863.8 4.0 

Verdel: 854-3 3.8 

Marty: 866.6-C 3.2 

Marty: 870-1 3.0 

Verdel: 851-8D 2.0 

Ft-Randall Dam: 874-5 1.9 

Marty: 866.6-D 0.5 

Marty: 866.6-B 0.2 

Total Acres 131.7 

5.6 Estimation of ESH using LiDAR Elevation Data 
Flow and stage data for the Fort Randall River Segment were not available with sufficient lead 

time to conduct analyses similar to those conducted for the Gavins Point River Segment. 

Nevertheless, inferences were drawn from examinations of limited gage data, and analysis of the 

differences between mapped habitat types. 

LiDAR data were collected in the Fort Randall River Segment from October 10-25, 2005, a 

period of very low flow throughout the system but with normal daily fluctuation due to power-
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peaking activity. The closest USGS continuous monitoring gage for this segment is 

approximately 5 miles below the most downstream nest cluster (RM 846.2 near Verdel 

Nebraska). The gage reading was at approximately 1,229 feet elevation during LiDAR capture, 

and averaged 1,231.5 feet during the previous breeding season. This difference of approximately 

2.5 feet appears  to expose  much of the  normally  inundated areas  near ESH  that were  mapped  as  

Daily  Inundated Sand Plain and Shallow Water  in 2005.  This  allowed spot  measurements of  the 

differences between habitat types.  

Spot elevations were generated using the LiDAR data in two ways. First, the nest points 

collected by intersection with the 2005-mapped ESH polygons (discussed above) were used to 

extract elevation point data. Selected point-spot elevations were then obtained from all habitats 

within and surrounding NestAreas. At this point, both the 2005 ESH habitat polygons (rendered 

translucent) and the 2005 CIR imagery could be observed. The data collected enabled the 

comparison of habitat elevations, including ESH, and the calculation of inter-habitat elevation 

differences. These comparisons are summarized in Table 5-13. Blank cells in the table indicate 

that the habitat type did not occur adjacent to ESH for the NestArea. The values for all 

Herb/Shrub/Sapling habitat types are negative because this habitat type is generally found at a 

higher elevation than ESH. 

From the data presented in Table 5-13, it can be deduced that mean monthly water elevations 

during the breeding season (which would constitute an approximate 2.5 foot increase in water 

levels) may have inundated or saturated ESH at some sites. For example, if the water level were 

raised 2.5 feet at the Fort Randall Dam: 874-8 NestArea, it is assumed the mean elevation of 

shallow water would be raised accordingly to 1,233.5 feet, one foot higher than the mean ESH 

elevation in the LiDAR data set. Under this scenario, some areas classified as ESH in the 

LiDAR would likely become either Shallow Water or Open Water. This finding is consistent 

with the general observations and topographic data collected during 2006 field surveys. 
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Table 5-13
 
Differences between ESH Elevations and Other Habitat Elevations
 

Mean Differences in Feet Between Habitat Types 

NestArea 
Mean ESH 
Elevation 

(msl) 

Open 
Water 

Shallow 
Water 

Daily-
inundated 

Sand 

Wetland 
Matrix 

Shrub / 
Herb / 

Sapling 

Ft-Randall-Dam 874-8 1232.5 4.8 1.5 1.5 -1.4 

Marty 870-2 1230.7 5.7 4.9 2.3 

Marty 869-5 1229.6 5.8 6.4 2.6 -0.4 

Marty 867-1 1230.6 6.4 6.4 4.0 -0.8 

Marty 867-0 1230.4 7.5 7.7 4.0 3.2 0.0 

Marty 866.6-C 1230.2 5.3 5.1 1.0 

Marty 866-6A 1229.0 5.9 1.5 

Lynch 863.8 1228.5 7.3 6.9 3.6 

Verdel 855-5 1224.6 6.8 3.6 

Verdel 854-7 1223.8 6.7 4.1 2.9 1.4 

Verdel 854-3 1223.9 5.9 2.5 2.5 

Verdel 851-8A 1222.4 5.1 2.4 0.6 

Verdel 851-8B 1222.7 5.6 2.3 0.8 -1.1 

Verdel 851-8C 1222.9 5.5 1.4 -0.5 

Niobrara 848-3 1222.6 3.5 2.7 0.2 -0.3 

Mean Feet 5.9 4.9 2.6 1.5 -0.7 

5.6.1 First Encompassing Contour 

A second nesting area elevation assessment procedure, the First Encompassing Contour (FEC) 

method was developed specifically for the Fort Randall River Segment. The FEC method 

compares nesting-habitat area elevations derived by other methods, and was conducted in Arc 

GIS using the 2005 LiDAR-generated elevation data. With the nest point dataset active on 

screen, the “create contour” tool was applied near several of the outward nest points of a nest 

cluster. A continuous line of equal elevation was created and the elevation of that line was 

stored. Several repetitions were conducted at each nesting cluster to obtain the line that 

encompassed all, or as many nest points as possible.
42 

42 
 It was not always  possible to  collect all nest points  because of  erosion  losses of  land  upon  which  nests  had  been  

established  years  prior  to  2005.  

Nests segregated in this manner were at 

elevations higher than the created contour line.  

The procedure was applied throughout the Fort Randall River Segment and collected 76 percent 

of all nests established during the period of record (319 of 419) within areas mapped as ESH 
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using 2005 imagery. A majority of the nests not captured were single nests or nest sites utilized 

for only one year. The success ratio for nests segregated in this manner was 64 percent, greater 

than the overall segment success ratio of approximately 54 percent for the Fort Randall River 

Segment. This finding reinforces the importance of establishing higher elevations for managed 

sandbar habitat. 

Contour lines created to define lower nesting thresholds at NestAreas were converted to 

polygons for calculation of nesting area acreages. Table 5-14 compares the FEC method 

estimated acreage with the acreage of ESH mapped polygons from the 2005 imagery that had 

contained nests during the period of analysis. As shown in the table, the total acreages measured 

by these two methods are similar. However, the acreages of individual sites sometimes differ 

considerably. While compared here, the estimates represent slightly different slices of the nest 

population data. The 2005 polygons include some areas of Daily Inundated Sand, Wetland 

Matrix, and Herb/Shrub/Sapling habitats that were not visible during the May capture of the 

imagery. 

The acreages measured with the FEC method vary from the other two acreage measurements 

because of nest points lost to erosion that were not captured using the FEC method, or were lost 

to vegetation encroachment. The FEC method was found to encompass areas mapped as 

Herb/Shrub/Sapling habitat occurring within elevation zones along with ESH habitat. 

Table 5-14
 
Mapped ESH Comparison of FEC Acres
 

NestArea 
2005 Polygon 

Acres 
FEC Acres 

2005 

Mean 
Measured 

Acres 

Ft Randall Dam 874.8 7.4 1.4 1.8 

Lynch 863.8 3.5 2.7 1.6 

Marty 866.6A 0.8 0.4 2 

Marty 866.6C 8.4 1.0 1.8 

Marty 867.0 1.6 3.1 3.2 

Marty 867.1 5.2 7.0 6.4 

Marty 869.5 18.6 32.6 9.1 

Marty 870.2 8.9 5.7 2.8 

Niobrara 848.3 0.9 0.001 4.1 

Verdel 854.3 1.4 1.5 2.4 

Verdel 854.7 3.8 3.0 2.7 

Verdel 851.8A 1.9 1.9 2.1 

Verdel 851.8B 1.9 1.7 9.1 

Verdel 851.8C 0.4 0.5 5.8 

Verdel 855.5 4.0 2.3 2.4 

Total 68.6 64.9 57.3 

Appendix B 5-19 



                                              

  
 

  

 

      

    

      

 

         

 

       

 

        

 

    

 

     

 

   
    

   

    

    

         

      

     

      

      

 

   

 

  

  

     

 

           

  

     

 

   

       

   

 

	 

	 

	 

	 

Upper Missouri River Emergent Sandbar Habitat Mechanical & Artificial Creation and Maintenance 

Final Programmatic EIS 

The strong similarity between the findings from these different methods of identifying nesting-

habitat, compared to the 56 acres that precisely intersect between the 1998 and the 2005 ESH 

mapping, reinforce several general findings for this and other segments analyzed, which are 

provided below. 

In the Fort Randall River Segment, piping plover and least tern have consistently nested 

on the most elevated sandbar available. 

Sandbars were repeatedly utilized and a few highly productive locations supported more 

than 75 percent of nests established between 2001 and 2006. 

The number of nests established and the numbers of nesting sites utilized show no clear 

trends of decline or increase over time during the period of record. 

Acreage used for nesting was approximately 38.5 acres when averaged over the period of 

2001-2006. 

The majority of sand deposited from the 1997 event rapidly converted to successional 

wetlands. 

5.7 Sensitive Features and Protective Buffers Assessment 
The sensitive features and protective buffers assessment defines those areas most suitable for 

ESH construction and maintenance, as well as those areas that if used would result in potentially 

significant impacts to either the natural or manmade environment. This process of eliminating 

areas that should be avoided leaves the remaining areas as the most suitable for ESH 

construction and maintenance for the Fort Randall River Segment. These areas include known 

locations for the habitats of other protected plant and animal species, natural heritage and 

cultural resources, public and private infrastructure features, existing public and private 

recreational features, and other elements of the constructed environment. The steps involved in 

conducting this analysis are explained in detail in Section 2 of this document, and are outlined 

below. 

1.	 Solicit input on sensitive resources and buffer distances from affected states and 

agencies; 

2. Create an anthropogenic features dataset from aerial imagery; 

3. Establish the separation distance between nesting habitat and anthropogenic features; and 

4.	 Establish the minimum flow channel, channel width restrictions, and define the predator 

moat area; 

The result of the analysis is a set of spatial restrictions that categorize the riverine corridor 

acreage into three categories.  These categories are listed below. 

1.	 Exclusion Areas are locations at which ESH could not be constructed because intrusion 

into these locations could cause significant geomorphic alterations to the river corridor.  

Such an intrusion would risk physical and economic damages to public and private 

infrastructure or land uses. Exclusion areas include the estimated minimum flow way for 

normal flowage (i.e., the thalweg), narrow channel reaches, and areas needed to provide a 

predator moat. 
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2.	 Restrictive Areas are locations at which ESH could be constructed and maintained at 

relatively low physical risk, but could put nesting habitat in areas at risk from predation, 

recreation encroachment, or locations otherwise limited for nesting use and productivity. 

Areas of limited usability are those areas defined by analysis of distances from features 

that have shown to be restrictive to nest establishment or nest success. 

3.	 Available Areas are locations that are most suitable for the construction and maintenance 

of ESH. However, it is important to note that any construction activities would need to 

ensure that other high-interest features (e.g., archeological and cultural resources, or other 

protected species) would be avoided. 

The acreage for Restrictive Areas, and Available Areas is summarized by habitat type for the 

Fort Randall River Segment in Table 5-15. It is important to note that Available Area acres is a 

subset of Restrictive Area acres. 

Table 5-15
 
Residual Available Area:  Fort Randall River Segment
 

Habitat Type Acres 2005 
Restrictive 
Area Acres 

Available 
Area Acres 

Open Water 4,926 1,381 724 

Emergent Sandbar Habitat 128 90 77 

Herb-Shrub-Sapling 2,162 1,859 553 

Non-ESH Sand 120 66 26 

Riverine Forest 859 745 42 

Active Agricultural Row Crop 60 60 8 

Wetland Matrix 1,684 1,577 0 

Shallow Water 2,471 1,410 785 

ESH M&C Test Areas 10 10 1 

Daily-Inundated Sand Plains 1,370 868 568 

Lacustrine Fine Sediments 0.0 0.0 

Total 13,789 8,065 2,784 

Percent 58% 20% 
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6 Garrison River Segment 

The Garrison River Segment begins at Lake Oahe at RM 1303.8 and continues to Garrison Dam 

at RM 1389.9; a distance of 86.1 river miles (see Figures 6-1 and 6-2 below). Riverine habitat 

area within the high banks is approximately 24,500 acres, which translates to 266 acres per river 

mile with an average width of 2194 feet. This average is only slightly above the lower channel 

width threshold for formation and retention of sandbars (Biedenharn 2001). Riverine habitat 

area increased by 72 acres between 1998 and 2005, which could be in part due to bank erosion, 

and is likely the cause of the loss of nearly 800 acres of Non-ESH Sand. The lower 15 miles 

(from approximately RM 1315.0 to RM 1389.9) of the reach appears to be in the backwater of 

the Lake Oahe pool. 

Figure 6-1
 
Regional Overview of the Study Area
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Figure 6-2
 
Overview of the Garrison River Segment with USGS Quadrangles
 

A practical problem that needed to be overcome in delineating habitat in the Garrison River 

Segment occurred due to missing 1998 imagery for the Schmidt Quadrangle. The resolution 

entailed clipping and copying the lower 10.2 miles of the 2005 delineation, modifying some 

habitat codes, and appending the data to the 1998 delineation dataset. This procedure likely 

over-estimated 1998 ESH because the lower portion of the Garrison River Reach is Lake Oahe 

backwater (and actually may be in the pool at times). It can also be assumed that the missing 

area on the 1998 imagery was a depositional environment. This appeared to be the situation for 

the immediately upstream areas with imagery coverage for both 1998 and 2005. In these areas, 

there has been an increasing trend toward Shallow Water and Daily-inundated Sand Plain habitat 

types. Sandbars either retained original approximate form and area, or became larger because of 

sediment deposition on the upstream end of bars. 

This resolution of the missing Schmidt Quadrangle imagery likely provides a fair estimate of the 

extent of 1998 ESH and assures that comparisons for habitat types above the missing section 

truly reflect spatial changes, not incomplete photographic data coverage. 
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6.1 Habitat Delineation 
Table 6-1 summarizes the changes in habitat observed for the Garrison River Segment between 

1998 and 2005. Figure 6-3 depicts the changes by habitat type and year. Nine of the 12 habitat 

types defined in Section 2 are present in the Garrison River Segment.  

All lower elevation sandbar and bank habitat types (ESH, Non-ESH Sand and Wetland Matrix) 

have greatly declined since 1998, while habitats representing deposition have increased (Shallow 

Water and Daily Inundated Sand Plain). ESH mapped from the 2005 imagery amounted to 588 

acres, a 72 percent reduction from what was mapped from the 1998 imagery (2066 acres).  

The 588 acres delineated from the 2005 imagery represent the quantity of ESH required for the 

Garrison River Segment under the PEIS for Alternative 4: Maintain and Create ESH Area As 

Present in 2005. The 2,066 acres delineated from the 1998 imagery represent the quantity of 

ESH required for the Garrison River Segment under PEIS Alternative 3: Create and Maintain 

ESH Area as Present in 1998/1999. 

The dominant habitats in the Garrison River Segment are Open Water and Herb/Shrub/Sapling 

habitats, which together comprise 65 percent of total habitat acres for 1998 and over 70 percent 

of total habitat acres for 2005. 

The last row of Table 6-1 includes acreage for Daily Inundated Sand Plain, a habitat type 

resulting from power generation peaking surges. Daily Inundated Sand Plain habitat does not 

always border suitable nesting-habitat. However, in situations where this habitat type is adjacent 

to an area suitable for nesting, it is likely to provide foraging opportunities for piping plovers 

whenever exposed. Daily Inundated Sand Plain and low-lying Non-ESH Sand account for 

another 10 percent of habitat acreages in both 1998 and 2005. 

Table 6-1
 
Habitat Acreage Summary: Garrison River Segment 1998 and 2005
 

Habitat Type 
1998 

Acres 
2005 
Acres 

Change 
in 

Acres 

1998 
Acres/ 

RM 

2005 
Acres/ 

RM 

Change 
in 

Acres/ 
RM 

1998 
Pct of 
Total 

2005 
Pct of 
Total 

Open Water 12,951 12,237 -715 157 133 -24 53.0% 49.9% 

ESH 2,066 588 -1,478 25 6 -19 8.5% 2.4% 

Herb/ Shrub/ Sapling 2,798 4,977 2,179 34 54 20 11.5% 20.3% 

Non- ESH Sand 1,306 480 -826 16 5 -11 5.3% 2.0% 

Forest 650 927 276 8 10 2 2.7% 3.8% 

Agriculture 29 94 65 0 1 1 0.1% 0.4% 

Wetland Matrix 1,058 822 -236 13 9 -4 4.3% 3.4% 

Shallow Water 1,856 2,137 281 22 23 1 7.6% 8.7% 

Daily Inundated Sand 1,711 2,257 546 21 25 4 7.0% 9.2% 

Total 24,427 24,518 
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Figure 6-3
 
Change in Riparian Habitat Composition – Garrison River Segment
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6.1.1 Emergent Sandbar Habitat Lost Between 1998 and 2005 

Table 6-2 summarizes habitat changes to ESH delineated in 1998 for the Garrison River Segment 

by  2005.  As shown in the table, the majority  (54 percent) of  ESH loss  was roughly  equally  

divided into losses due to erosion  and losses due to upland vegetation encroachment.  There were  

360.3 acres of  ESH that remained in the  same  location between  1998 and  2005.  The  remaining  

228 acres of  ESH mapped in 2005 within this segment represent  new  ESH that changed from 

other 1998 habitat types over the intervening period.  
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Table 6-2 
 
 
Disposition of ESH Lost from 1998 to 2005:   Garrison River Segment
 
  

Habitat Name  Acres  
Percent of  

Total  
Explanation  

Open Water  584.8  28%  ESH lost to erosion and carried down river  

ESH  360.3  17%  ESH retained from original  1998 area  

Herb/ Shrub/ Sapling  534.6  26%  
Natural succession  of well-drained sand bar to 
upland shrubs and herbs  

Non-ESH Sand  96.2  5%  Became terrestrialized  or surrounded by forest  

Forest  10.5  1%  Natural growth of shrubs  into forest-sized  trees  

Wetland Matrix  60.2  3%  
Natural succession  of low-lying sand bar to 
hydrophytic shrubs and herbs  

Shallow  Water  173.3  8%  
ESH lost to erosion and redistributed  in local  
backwater shallows  

Daily  Inundated  Sand  
Plain  

246.5  12%  
ESH redistributed to low plateaus by  daily high 
flows from power peaking at Garrison Dam  

Total  2,066.4   

6.1.2  Geomorphic Analysis of  Selected Reaches  

The  distance  affected by  channel scouring below  Garrison Dam appears to  be  approximately  25  

miles, which approximates the length of   Biedenharn’s upper two geomorphic reaches (see   Table   
6-3).  As shown in the table, Biedenharn (2001) divides the Garrison River  Segment into six 

geomorphic reaches, which differ in local geology,  plan form and balance  between erosion and 

deposition.  Three  reaches, totaling  approximately  31 river miles, are  highly  erosional and  

unsuited to construction and maintenance  of  ESH.  Islands and bars forming  in these  reaches 

rarely persist.  

Table 6-3 
 
 
Geomorphic Erosive and Depositional Reaches  - Garrison River Segment 
 
 

Geomorphic  Reach  
 - River Mile (RM)  

Erosion  

Bank  

(1980-1998)  
3

(m /yr)  

Bed  

(1976-1985)  
3

(m /yr)  

Deposition  

Bank  

(1976-1985)  
3

(m /yr)  

Bed  

(1976-1985)  
3

(m /yr)  

Balance  

Bank  Bed  

 

GR 1  - RM 1390-1376  -140,353  -142,828  7,486  34,762  -132,867  -108,066  

GR 2  - RM 1375-1363  -85,192  -411,339  28,852  142,302  -56,340  -269,037  

GR 3  - RM 1362-1363  -53,114  -72,115  104,450  114,648  51,336  42,533  

GR 4  - RM 1352-1349  -59,943  -434,067  204,528  28,510  144,585  -405,557  

GR 5  - RM 1339-1324  -62,131  -92,694  3,226  97,328  -58,905  4,634  

GR 6  - RM 1323-1315  -64,399  -92,694  3,226  97,328  -61,173  4,634  

Source: Data excerpted from Biedenharn 2001 
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All lower elevation sandbar and bank habitat types (ESH, Non-ESH Sand  and Wetland Matrix)  

have   greatly   declined since   1998.  This change   is particularly   prevalent in Biedenharn’s GR 1, 2   
and 4.  Habitats representing  deposition (Shallow Water  and Daily-inundated Sand Plain) have  

increased in Biedenharn’s GRs 3, 5 and 6.  A 50   percent increase   in forest type   (see   previous   
Table 6-1)  suggests  that bed erosion may  have  been more  important than bank erosion during  the  

period in some  areas; bank-edge  forest was  retained while herb/shrub/sapling  stands advanced  to 

forest.  As stated previously, ESH declined by  72 percent for  the Garrison River  Segment 

between  1998 and  2005.   While  erosion  played  a  part, especially  in GRs 1, 2, and 4,  upland 

vegetation  encroachment accounts for most losses in depositional reaches (GRs 3, 5, and 6).  GIS  

overlay  of  the  interchannel bars existing  in 1998 and 2005 shows high positional coincidence  

between  the two  years, although the  portions of  the interchannel bars sufficiently  elevated  to 

support nesting drastically  declined by 2005.  

6.1.3 Impact of Fluvial Processes – Garrison River Segment 

The Garrison River Segment is affected by daily power-peaking at the Garrison Dam. Power-

peaking releases a regularly increasing then decreasing volume of water through turbines at 

Garrison Dam on a daily basis, to provide power generation during periods of high electricity 

demand. Stage impacts are most pronounced in the upper third of the segment. Daily variations 

are much higher at the Stanton USGS gage (nearly two feet) than at the Bismarck USGS gage 

(about 0.6 feet). Peak timing appears to occur from 11:00 AM to 5:00 PM, but the stage surge 

may require several hours to subside.  The energy gradient of the daily surge is more erosive than 

observed in the Fort Randall River Segment, possibly because of the relatively narrow channel of 

the Garrison River Segment.  Sandbars in the upper portion of the segment observed at low water 

are chiefly composed of clean cobbles two to 12 inches in diameter, showing strong evidence of 

frequent scouring of the streambed. 

Figure 6-4 depicts the highly consistent daily variations in stage experienced throughout the 

Garrison River Segment. The daily stage fluctuation range was approximately 1.5 feet recorded 

for a 31-day period at the Washburn USGS Gage 06314000 during July-August 2007. This 

routine rise and fall of water surface elevation intermittently exposes and inundates thousands of 

acres of barren sand, resulting in plateaus of winnowed, coarse sand that is planed flat each day 

by retreating waters. 
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Figure 6-4
 
Daily Stage Variation for a 31-Day Period for the Garrison River Segment
 

Washburn Daily Variation for July 12 through August 12, 2007
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Five long-term river monitoring gages are located on the Garrison River Segment. Each of the 

gages provides data useful for the documentation of daily stage changes throughout the segment 

and for understanding ESH location and distribution. Table 6-4 compares daily stage change for 

gages spanning approximately 68 river miles of the segment. Interpolation of stage change near 

Garrison Dam approximately 17 miles upstream from Stanton (the most upstream gage station) 

reveals a daily stage change estimated at more than 5 feet. These stage conditions not only add a 

high degree of uncertainty to measurement of barren sand as potential ESH, but they also 

demonstrate a regularly fluctuating geomorphic regime that was probably less affected by the 

1996-1997 high-flow events than the segments of the river not subject to power peaking. 
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Table 6-4
 
Daily Stage Variation Recorded at UGSG Gages -

Garrison River Segment
 

USGS ID No. Gage Name Approximate RM 
Mean Daily Stage 

Variation (feet) 

06340700 Stanton, ND 1372.5 2.84 

06314000 Washburn, ND 1355.4 1.27 

06342020 Price, ND 1338.3 0.74 

06342500 Bismarck, ND 1315.1 0.37 

06349700 Schmidt, ND 1309.8 0.29 

These data demonstrate the effects of increasing cross-section through natural channel widening, 

from upstream to downstream, on daily stage fluctuations for an equivalent volume of discharge. 

Additionally, areas surrounding nesting sites that are inundated during portions of the day could 

be erroneously classified as ESH depending on the time of photo capture. While these frequently 

inundated sites would not support nest establishment, they may serve as forage areas when they 

are exposed. 

Hydrologic data evaluated for the Garrison River Segment included the continuous daily mean 

stages measured at the Price USGS Gage for the January 1, 1996 through August 8, 2007 period.  

The 1997 high-flow event was recorded at the Price Gage as averaging 26 feet above the datum.  

Flow was maintained above 24 feet for 176 days, from May 1 through November 27, 1997. A 

commensurate event had not occurred in the previous period of record,
43 

43 
 Gage established  11-4-1959.  

or since. Gage data for 

the Garrison River Segment show that the 1997 high water event affected the segment, but did 

not create sufficiently elevated sand to support the high nest establishment levels and population 

increases observed for birds in the Garrison River Segment. 

Controlled flows have occurred in the Garrison River Segment every year during winter, and 

these high flows resulted in the redistribution of sand in the Garrison River Segment. Some of 

this newly deposited sand accumulated at elevations near the annual peak stage elevations, which 

as stage fell, became elevated, dry ESH. Some of the most elevated of these deposits placed by 

the 1997 event remained as ESH in 2005. 

Figure 6-5 graphs the daily stage data from the Price Gage, and shows a generally falling 

hydrograph during the analysis period (January 1996 - August 2007). The figure shows that 

maximum stages in several years after 1997 approach the maximum stages associated with the 

1997 high-flow event. More importantly, this figure shows the existence of three distinct, 

repetitive annual flow regimes, that are markedly different than the flow regime experienced in 

the Gavins Point River Segment. These seasonal regimes include a fairly consistent period of 

median flow maintained during the breeding season (generally May 1 through July 31), a high-
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flow period maintained variably between late December and mid-March, and a low-flow period 

occurring during October and November. 

In 1998 and 1999, stages during winter peak discharges averaged to within 1 foot of the 1997 

peak stage. Similar post-1997 peaks recorded for gages in the Gavins Point River Segment 

eroded away much of the sand deposited in 1997. While the 1997 flow on the Garrison River 

Segment was higher than normal annual peak flow, subsequent flows have resulted in stages 

sustained at less than 2 feet below the 1997 peak four times in eight out of the 11 years in the 

period of analysis, and to within three feet during an additional three years. Comparatively, the 

1997 flow in the Gavins Point River Segment was measured at five feet above subsequent peaks 

and more than 7 feet above mean stages during the breeding season. 

Figure 6-5
 
Historic Daily Stage Data at Price, North Dakota
 

Stage Measured at Price, ND 1/1/96 through 8/8/2007
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Unlike the Gavins Point River Segment flow-regime, high winter peak flows were sustained 

nearly every winter in the Garrison River Segment. Each year, the flow from Garrison Dam and 

resulting stage dropped during the breeding season, and continued to decline through December, 

a simulation of the pattern of the natural annual hydrological regime, minus the storm peaks 

observed in uncontrolled rivers. Table 6-5 summarizes the seasonal mean values for annual 

flow-induced stages at the Price Gage. Breeding season means were calculated using a fixed 

period of May 1 through July 30. 

Mean values for annual high flows and annual low flows were calculated for variable periods, 

based on changes in the shape of the hydrograph, varying from 185 days for the 1997 event to 58 

days for 2000. As shown in the table, the difference between the winter high stage and the 

breeding season stage presented has averaged 2.34 feet. The difference between winter and 

breeding season stage has exceeded three feet during five years since 1997. In 1999, the annual 

Appendix B 6-9 



                                              

  
 

  

        

 

    

     

      

 

 
  

 
 

 

 
 
 

 

 

 
 

 

 

 
 

      

      

      

      

      

      

      

      

      

      

      

      

      

       

   

  

     

       

 


 

 

Upper Missouri River Emergent Sandbar Habitat Mechanical & Artificial Creation and Maintenance 

Final Programmatic EIS 

winter high stage average slightly exceeds the high stage average for the 1997 record high-flow 

event. 

Table 6-5 also lists the difference between the mean 1997 winter peak and the mean seasonal 

winter high stages for subsequent years. Since sandbar elevation is controlled by river stage, the 

difference was thought to have some relevance to the understanding of persistent nesting areas 

and the rate and extent of vegetation encroachment. 

Table 6-5
 
Mean Stage Statistics for the Price Gage 1997 2007
 

YEAR 
Annual 

Peak (Jan 
thru Mar) 

Annual 
Breeding 
(May thru 

July) 

Annual 
Low (Oct 
thru Nov) 

Annual Peak 
Stage Minus 

Breeding 
Stage 

1997 Peak 
Minus 
Annual 
Peak 

1996 Record High-Flow Event 24.29 23.49 22.48 0.80 

1997 Record High-Flow Event 24.61 24.98 24.55 -0.38 

1998 24.12 20.64 19.80 3.48 0.49 

1999 24.62 21.50 20.25 3.12 -0.01 

2000 23.83 20.68 20.04 3.15 0.78 

2001 19.73 18.20 17.62 1.53 4.88 

2002 19.97 19.72 19.14 0.24 4.64 

2003 23.24 19.94 18.88 3.30 1.37 

2004 22.73 19.35 18.53 3.39 1.87 

2005 21.39 18.97 18.84 2.42 3.21 

2006 20.01 19.47 19.50 0.53 4.60 

2007 21.06 18.82 2.24 3.55 

Post 1997 Mean 22.07 19.73 19.18 2.34 2.54 

Difference 1997 Stage and 
Post 1997 Mean Stage 2.54 5.26 5.37 -2.72 

6.2 Summary of Nest Data 

The  Garrison River  Segment nest dataset used for  this assessment is  limited to six years (2001- 

2006)  and  includes 973  nests, of  which 692  (71 percent) were  successful.   Least tern  comprised  

46 percent of  total nests  (449 nests), with  piping  plover  comprising  54 percent (524)  of  total  

nests.  Notably, the total number  of  successful least tern and piping  plover  nests  were  

approximately equal, showing a somewhat higher failure rate for piping plovers.  

The nest data showed a relatively stable population of nesting least terns and piping plovers, with 

only minor year-to-year changes in nest counts. Self-sustaining conditions were demonstrated 

by annual formation of new nesting-habitat at a much higher frequency and for a shorter duration 

(1 or 2 seasons) than for the Gavins Point River Segment. 
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The dataset begins three breeding seasons after the 1997 high-flow event with vegetation 

encroachment well underway. Total nest numbers and the rate of nest increase are modest 

compared to the Gavins Point River Segment. The Garrison River Segment nest numbers 

increased from 128 to 196 (53 percent). The Gavins Point River Segment nest numbers 

increased from 198 to 543 (275 percent) during the same period (2001-2006). This suggests 

either that the degree of improvement to nesting-habitat resulting from the 1996-1997 high-flow 

event was much less than for Gavins Point River Segment, or that the best nesting-habitat in the 

Garrison River Segment was lost to erosion before the 2001 breeding season. 

Trends in nest numbers were uninformative. The number of active nest sites decreased between 

2001 and 2004, increased in 2005, and declined again in 2006.  The majority of increases in nests 

noted for 2005 were due to single plover nests on small habitat patches. Many of these 

subsequently failed, as evidenced by the general declining trend in nest success that was 

particularly pronounced in 2006. 

Table 6-6 shows the distribution of nests by year and a number of descriptive statistics derived 

from the dataset. Total Nest Count is the sum of all recorded nests for both species, for all 

sandbar NestAreas. Number of Active NestAreas is the count of all separate sites used for 

nesting during a breeding season. Nests per NestArea is an indicator of density of use computed 

by dividing the total number of recorded nests by the number of active NestAreas. Number of 

First Time Use NestAreas each Year is the annual count of first time nest establishment for a 

NestArea.  

Statistics for successful nests (S-Nests) were derived in the same way as for total nests (T-Nests), 

using only those that were recorded to have had at least one hatched egg. The percentage of 

successful nests was calculated by dividing the number of successful nests by the number of total 

nests.  A similar computation was made for  percent First Time Use Sites Successful. 

Table 6-6
 
Distribution of Nests by Year
 

Statistic: T-Nest 2001 2002 2003 2004 2005 2006 Average 

Total Nests 128 148 154 153 196 194 162 

Number of Active NestAreas 43 37 37 41 60 49 45 

Nest per active site 2.98 4.00 4.16 3.73 3.27 3.96 3.68 

Number of First Time Use NestAreas each 
Year 

43 21 13 20 33 18 21
1 

1 
New  nests  average is  based  on  2002  through  2006  only.  

Statistic: S-Nest 2001 2002 2003 2004 2005 2006 Average 

Successful Nests 98 115 117 127 135 100 115 

Number of Active NestAreas 28 29 29 35 42 28 32 

Nest per Active NestArea 3.50 3.97 4.03 3.63 3.21 3.57 3.65 

Number of First Time Use NestAreas each 
Year 

23 19 9 14 23 10 15
2 

Percent Success 2001 2002 2003 2004 2005 2006 Average 

Percent Successful Nests 77% 78% 76% 83% 69% 52% 73% 

Pct First Time Use Sites Successful 65% 90% 82% 88% 74% 71% 78% 

2 
Successful new  site average based  on  2002  through  2006  only.  
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Table 6-7 presents the statistical analysis of the various stage-related statistics from Table 6-4 

and the nesting statistics presented in Table 6-6. Negative correlation is depicted in red text. 

The strongest positive correlation (0.97) was between the total number of nests established (T-

Nests) per site and annual stage during the breeding season. The number of successful nests (S-

Nests) per site also showed a strong positive correlation with annual breeding season stage 

(0.71). These relationships seem intuitive as the numbers of nesting birds must, to some extent, 

reduce their internest distances to accommodate the reduction of barren sand available at higher 

water stages during the breeding season. 

The number of T-Nest active sites was somewhat negatively correlated (-0.39) with stage during 

the breeding season. A possible explanation is that higher stage reduced the number of sites 

exposed. The count of successful nesting sites was less negatively correlated with breeding 

season stage, suggesting that successful nests occur above, thus outside the effects of a breeding 

season stage nesting threshold. 

Table 6-7
 
Correlations between Stage and Nesting Statistics for the Price USGS Gage
 

Nest Statistics 

Mean Values for 

Hydrologic Statistic
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Annual  Peak  Stage   
(Jan thru Mar)  

0.03 -0.17 0.36 0.62 0.34 0.25 0.40 -0.31 -0.31 0.20 

Annual  Breeding  Stage  
(May thru July)  

0.24 -0.39 0.97 0.25 -0.15 0.71 -0.07 -0.76 -0.65 0.44 

Annual  Low  Flow  Stage  
(Oct thru Nov)  

0.70 0.12 0.77 0.16 0.01 0.25 -0.58 -0.16 -0.23 -0.46 

Annual Peak Stage Minus 
Breeding Stage 

-0.08 -0.01 -0.04 0.59 0.46 -0.04 0.48 -0.12 -0.15 0.09 

1997 Peak Stage Minus 
Annual Peak Stage 

-0.03 0.17 -0.36 -0.62 -0.34 -0.25 -0.40 0.31 0.31 -0.20 

The number of successful nests (0.59), the numbers of sites supporting successful nests (0.46) 

and the percentage of successful to total nests (0.48) were all positively correlated with the 

difference in feet between annual peak stage and the stage of the breeding season following it.  

The number of successful nests was also positively correlated (0.62) with the height of the 

preceding winter peak. This follows the notion that successful nesters benefited from more 

highly elevated sandbar creation from higher winter flows and from a falling stage during the 

normal annual sequence of peak declining to trough from spring to fall. 

The correlations for annual breeding peak stage and annual peak stage subtracted from the 1997 

peak stage were mirror images. Moderate to strong correlations were derived for T-Nests per 

site, S-Nest count, successful nest site count and the percent of successful nests. The area 

described by both stage statistics is reflective of the area of elevated sand created by the highest 

Appendix B 6-12 



                                              

  
 

  

         

      

 

     

      

        

       

       

        

 

       

       

        

     

       

     

 

          

      

     

       

      

  

      
      

       

     

      

      

  

Upper Missouri River Emergent Sandbar Habitat Mechanical & Artificial Creation and Maintenance 

Final Programmatic EIS 

stages during 1997. When the distance between the residual elevated sites created by the 1997 

flows and the annual stage during the breeding season is greatest, the maximum area of suitable 

nesting habitat is available for nesting. 

The strong positive correlation between the annual low flow stages and total nests and numbers 

of T-Nests per site coupled with the moderately high negative correlation with nest success 

demonstrated the value of a falling hydrograph during the breeding season to both nest site 

selection and to successful nesting. The annual low flow event for which correlations were 

calculated occurs either after or near the end of the annual breeding season. Lower stage values 

more strongly demonstrate the falling hydrograph. Nest success increased as the rate of late 

season stage decline increased.  

The numbers of annually new T-Nest sites and the number S-Nest sites was strongly negatively 

correlated with the stage during the breeding season. Both active nest site numbers and nest site 

success increased as the stage during the breeding season declined. The number of first time 

sites that supported successful nests was positively correlated with stage during the breeding 

season and negatively correlated with late season stage declines. This suggests that not only the 

rate of decline was important to nest success, but the magnitude of decline also played an 

important part. 

The Price USGS gage located near the mid-point of the profile for the segment may be 

considered representative of trends in stage change throughout the segment. It does not however 

fully account for the localized variability from wetted perimeter width and thalweg depth for 

various widely separated nest clusters. Correlations found between stage and nesting statistics 

may be strengthened if nesting data was analyzed as local clusters, interpolated to the closest (or 

most appropriate) gage, to account for differences caused by localized cross-section area effects. 

6.3 Distribution of Nesting Habitat by NestArea 
NestAreas in the Garrison River Segment are, unlike the Gavins Point River Segment, all 

individual sandbar islands. Table 6-8 presents total nest counts by NestArea, separated for least 

terns (ILT) and piping plovers (PPL). Table 6-9 presents nest counts for only successful nests.  

There were 136 sites that supported establishment of at least one nest during the 2001-2006 

period of analysis. There were 104 sites that supported successful nests, 60 of which supported 

successful nests for more than one year. 
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Table 6-8
 
Total Nest Distribution by NestArea, Year, and Species
 

Year by Species 

NestArea 
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2006 

IL
T

P
P

L Total 
Nests 

Washburn: 1367.4 8 8 11 7 14 6 3 11 5 3 3 79 

Mandan: 1319.9 3 6 4 4 2 2 9 5 10 4 10 6 65 

Washburn: 1361.4 11 10 8 16 2 4 3 2 1 3 60 

Sanger: 1347.5 4 2 11 7 3 4 1 3 8 6 49 

Sanger: 1348.3 1 6 5 11 6 2 6 1 1 39 

Price: 1334.2 1 1 4 3 1 2 5 5 1 1 5 9 38 

Stanton: 1367.8 1 3 2 4 11 3 1 4 5 34 

Schmidt: 1304.0 11 2 9 3 2 3 3 33 

Schmidt: 1309.0 4 2 10 6 5 6 33 

Schmidt: 1301.8 1 2 2 3 2 8 3 7 2 30 

Washburn: 1358.4 3 3 2 3 8 4 4 27 

Washburn: 1364.5 3 4 1 2 1 1 5 10 27 

Stanton: 1374.3 1 1 8 4 6 5 25 

Sanger: 1344.9B 1 3 1 7 6 1 19 

Sanger: 1343.8 9 5 14 

Turtle CK: 1352.6 1 2 3 5 3 14 

Mandan: 1319.8 1 9 3 13 

Turtle CK: 1351.4 9 4 13 

Sanger: 1348.4 1 3 1 1 2 3 1 12 

Schmidt: 1303.A 1 3 2 4 1 1 12 

Stanton: 1369.0B 2 2 2 2 2 1 1 12 

Mandan: 1319.4 2 2 6 1 11 

Washburn: 1362.5B 1 1 1 2 2 1 1 1 1 11 

Mandan: 1319.3 2 5 3 10 

Price: 1335.8 8 2 10 

Washburn: 1367.8 1 2 2 1 2 1 1 10 

Harmon: 1329.1 6 1 1 1 9 

Schmidt: 1308.6A 5 3 1 9 

Schmidt: 1308.6B 2 1 2 2 2 9 

Harmon: 1327.2 4 4 8 

Harmon: 1328.2 1 1 2 1 2 1 8 

Price: 1334.5 3 2 1 2 8 

Schmidt: 1302.6B 4 2 2 8 

Bismarck: 1310.5B 2 4 1 7 

Garrison Dam 1379.9A 1 1 3 2 7 

Price: 1332.2 4 3 7 

Sanger: 1347.9 2 1 2 2 7 

Stanton: 1373.8 1 1 1 1 3 7 

Turtle CK: 1352.1 1 1 2 2 1 7 

Turtle CK: 1352.3 3 3 6 
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Sanger: 1345.0 1 1 1 2 5 

Sanger: 1348.5A 1 3 1 5 

Turtle CK: 1351.6 3 2 5 

Washburn: 1364.3 2 2 1 5 

Washburn: 1364.7 1 1 1 1 1 5 

Garrison Dam 1380.0 1 1 1 1 4 

Harmon: 1325.8 1 3 4 

Schmidt: 1302.8 2 1 1 4 

Schmidt: 1302.9B 1 1 1 1 4 

Schmidt: 1303.B 1 1 2 4 

Schmidt: 1304.1 1 1 2 4 

Schmidt: 1304.2 1 3 4 

Schmidt: 1309.8 3 1 4 

Bismarck: 1310.7B 1 1 1 3 

Bismarck: 1311.2 1 1 1 3 

Price: 1341.2 2 1 3 

Stanton: 1368.4 1 1 1 3 

Stanton: 1374.1 1 2 3 

Bismarck: 1302.4 1 1 2 

Bismarck: 1310.5A 2 2 

Harmon: 1325.9 2 2 

Harmon: 1327.8 2 2 

Harmon: 1328.9 1 1 2 

Price: 1332.3 1 1 2 

Price: 1338.4 1 1 2 

Price: 1339.6 1 1 2 

Sanger: 1344.8B 1 1 2 

Schmidt: 1306.6 1 1 2 

Stanton: 1374.7 1 1 2 

Washburn: 1353.9B 1 1 2 

Washburn: 1358.7 1 1 2 

Washburn: 1362.5A 1 1 2 

Washburn: 1364.9 1 1 2 

Washburn: 1367.6B 1 1 2 

Bismarck: 1302.3 1 1 

Bismarck: 1310.2 1 1 

Bismarck: 1310.3 1 1 

Bismarck: 1310.4 1 1 

Bismarck: 1310.7A 1 1 

Garrison Dam 1379.9B 1 1 

Garrison Dam 1381.0 1 1 

Harmon: 1322.2 1 1 

Harmon: 1327.7 1 1 
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Year by Species   
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 Harmon: 1328.1                      1    1 

 Harmon: 1328.A                        1  1 

 Harmon: 1328.B  1                        1 

 Mandan: 1319.6        1                  1 

 Price: 1338.5                   1       1 

 Price: 1338.7    1                      1 

 Price: 1339.1                   1       1 

 Price: 1339.4    1                      1 

 Price: 1339.7    1                      1 

 Price: 1339.9                        1  1 

 Sanger: 1344.8A                   1       1 

 Sanger: 1344.9A                   1       1 

 Sanger: 1347.6               1           1 

 Sanger: 1348.5B    1                      1 

 Sanger: 1350.0                   1       1 

  Schmidt: 1298.9           1               1 

  Schmidt: 1299.7                        1  1 

  Schmidt: 1302.6A           1               1 

  Schmidt: 1302.7               1           1 

  Schmidt: 1302.9A        1                  1 

  Schmidt: 1303.0               1           1 

  Schmidt: 1303.8A                        1  1 

  Schmidt: 1303.8B                   1       1 

  Schmidt: 1306.3A        1                  1 

  Schmidt: 1306.3B                        1  1 

 Schmidt: 1306.4               1           1 

  Schmidt: 1307.7                   1       1 

  Schmidt: 1308.3A                   1       1 

  Schmidt: 1308.3B                   1       1 

  Schmidt: 1308.4A                   1       1 

  Schmidt: 1308.4B        1                  1 

  Schmidt: 1308.7        1                  1 

 Stanton: 1369.0A    1                      1 

 Stanton: 1369.1    1                      1 

 Stanton: 1374.0                   1       1 

 Stanton: 1374.2               1           1 

 Stanton: 1374.6                        1  1 

 Stanton: 1374.8               1           1 

 Stanton: 1377.0    1                      1 

 Stanton: 1377.1        1                  1 

 Turtle CK: 1351.5                   1       1 

 Turtle CK: 1351.8                   1       1 

 Turtle CK: 1352.4                        1  1 
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NestArea  

 Turtle CK: 1352.5A           1               1 

 Turtle CK: 1352.5B                   1       1 

 Washburn: 1353.9A               1           1 

 Washburn: 1353.9C               1           1 

 Washburn: 1356.4A    1                      1 

 Washburn: 1356.4B        1                  1 

 Washburn: 1356.4C    1                      1 

 Washburn: 1362.6                        1  1 

 Washburn: 1367.5    1                      1 

 Washburn: 1367.6A               1           1 

 Total  54  74  69  79  81  73  71  82  90  106  84  110  973 
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Table 6-9 
 
 
Total Successful Nest Distribution by NestArea, Year and Species
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Total  

 Washburn: 1361.4  9  9  8  9  1  4  3   2   1  1  47 

 Washburn: 1367.4  8  8  1  7  1 6  2  8  4  1     46 

 Mandan: 1319.9  1  3  4  3  1 2  7  5  6  2   6  4  44 

 Sanger: 1347.5    3  1  11 5  3  4  1  2   5  4  39 

 Sanger: 1348.3    2  4  9 6  2  5      1  29 

  Schmidt: 1304.0      11 2  8  3   1   1  1  27 

 Price: 1334.2  1  1  4  2  2  3  5     3  5  26 

  Schmidt: 1309.0       4  2  7  4   4  2  23 

  Schmidt: 1301.8     1  1 3   1  6  3   6  1  22 

 Washburn: 1358.4      3 3  2  3  7  4     22 

 Stanton: 1367.8   1   1  2 2  1  3     3  3  16 

 Stanton: 1374.3   1      1  5  4   3  1  15 

 Sanger: 1343.8  9  5            14 

 Washburn: 1364.5    2  3        2  6  13 

 Sanger: 1344.9B      1  1  1  4  5     12 

 Turtle CK: 1352.6      1  2  3  3  3     12 

  Schmidt: 1303.A  1  3  2  3  1   1       11 

 Washburn: 1362.5B  1  1  1   2 2    1  1    1  10 

 Harmon: 1329.1    6  1  1 1         9 

 Price: 1335.8            7  2  9 

 Sanger: 1348.4    3  1  1 2   2       9 

  Schmidt: 1308.6A    5  3    1       9 

  Turtle CK: 1351.4         7  2     9 

 Mandan: 1319.4    2  2  3 1         8 

 Harmon: 1328.2   1  2  1  2 1         7 

 Mandan: 1319.8            5  2  7 

 Price: 1332.2         4  3     7 

  Schmidt: 1302.6B  3  2    2         7 

 Stanton: 1369.0B    2  1  2 2         7 

  Schmidt: 1308.6B  1  1     2  1   1     6 

 Washburn: 1367.8   1   2  1  1  1       6 

 Bismarck: 1310.5B  2  3            5 

 Mandan: 1319.3    2   3         5 

 Sanger: 1347.9       1   2  2     5 

 Sanger: 1348.5A      1  3  1       5 

 Harmon: 1325.8         1  3     4 

 Harmon: 1327.2         2  2     4 

 Price: 1334.5  3  1            4 

  Schmidt: 1302.8    2  1  1         4 

 Turtle CK: 1351.6         2  2     4 

 Turtle CK: 1352.1       1  1   2     4 

 Turtle CK: 1352.3            2  2  4 
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NestArea  

2001  

 
IL
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P

P
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2002  

 
IL

T

 
P

P
L

2003  

 
IL

T

 
P

P
L

2004  

 
IL

T

 
P

P
L

2005  

 
IL

T

 
P

P
L

2006  

 
IL

T

 
P

P
L

Total  

 Price: 1341.2  2  1            3 

 Sanger: 1345.0       1  1  1      3 

  Schmidt: 1303.B         1     2  3 

  Schmidt: 1304.1          1    2  3 

 Washburn: 1364.7     1        1  1  3 

 Bismarck: 1302.4  1  1            2 

 Bismarck: 1310.5A          2     2 

 Bismarck: 1310.7B     1      1     2 

 Harmon: 1325.9       2        2 

 Harmon: 1327.8  2             2 

 Harmon: 1328.9     1  1         2 

 Price: 1338.4         1     1  2 

 Price: 1339.6   1   1          2 

 Sanger: 1344.8B        1   1     2 

  Schmidt: 1302.9B     1    1       2 

  Schmidt: 1304.2          1    1  2 

  Schmidt: 1306.6      1 1         2 

  Schmidt: 1309.8          2     2 

 Stanton: 1368.4       1  1       2 

 Stanton: 1373.8     1    1       2 

 Washburn: 1353.9B          1    1  2 

 Washburn: 1362.5A  1  1            2 

 Bismarck: 1310.2             1  1 

 Bismarck: 1310.4          1     1 

 Bismarck: 1310.7A     1          1 

  Garrison Dam 1379.9B          1     1 

  Garrison Dam 1380.0          1     1 

 Harmon: 1322.2             1  1 

 Harmon: 1328.1            1   1 

 Harmon: 1328.A             1  1 

 Harmon: 1328.B  1             1 

 Mandan: 1319.6     1          1 

 Price: 1332.3             1  1 

 Price: 1338.7   1            1 

 Price: 1339.1          1     1 

 Price: 1339.4   1            1 

 Price: 1339.7   1            1 

 Price: 1339.9             1  1 

 Sanger: 1344.8A          1     1 

 Sanger: 1344.9A          1     1 

 Sanger: 1350.0          1     1 

  Schmidt: 1298.9      1         1 

  Schmidt: 1302.6A      1         1 

  Schmidt: 1302.7        1       1 

  Schmidt: 1303.0        1       1 
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Final Programmatic EIS 

  Schmidt: 1303.8B          1     1 

  Schmidt: 1306.4        1       1 

  Schmidt: 1307.7          1     1 

 Stanton: 1374.0          1     1 

 Stanton: 1374.1             1  1 

 Stanton: 1374.2        1       1 

 Stanton: 1374.7   1            1 

 Stanton: 1374.8        1       1 

 Stanton: 1377.0   1            1 

 Turtle CK: 1351.8          1     1 

 Turtle CK: 1352.5A      1         1 

 Turtle CK: 1352.5B          1     1 

 Washburn: 1353.9A        1       1 

 Washburn: 1353.9C        1       1 

 Washburn: 1358.7  1             1 

 Washburn: 1364.9    1           1 

 Washburn: 1367.6B   1            1 

Total   47  51  52  54  51  57  51  67  65  70  50  50  665 

 

Upper Missouri River Emergent Sandbar Habitat Mechanical & Artificial Creation and Maintenance 

The  number  of  nests  established increased for both least tern and piping  plover between 2001 

and 2005 (60  percent and 70 percent, respectively),  but the number of  successful nests  increased  

at higher rates during  that period (each by  73  percent).  The  number  of  nests  established  

remained  about the  same  in 2006.  However,  success rates declined significantly  (60  percent and  

45 percent, respectively).  Possible explanations for  this include  vegetation encroachment and  

flow  differences.  The  difference  for  the  2005-2006 winter  high-flow  and the flows during  the  

breeding  season and low-flow  period was the least during  the period.  These  conditions would  

have  resulted in little new sandbar establishment and less effective  suppression of  vegetation as a  

result.  

Table 6-10  shows nest and nest site  distribution and the frequency  of  occurrence  of  NestArea  

nest count numbers.  There  were  136 total sites (NestAreas) at which at least one  nest was 

established.   Sites supporting  only  a  single  nest during  the  6-year  period of  analysis  accounted  

for  nearly  46 percent of  all  NestAreas.  Sites supporting  five  or fewer nests made  up nearly  71 

percent  of  all  NestAreas.   This pattern of  NestArea  distribution and period of  usage  is consistent  

with a  hydrologic regime  favoring frequent annual creation and loss  of  small  areas  of  sandbar  

habitat suitable for nesting.  
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Table 6-10
 
  
Distribution of NestAreas by Nest Count 2001-2006 
 
 

 Numbers of Sites Supporting a Number of Nests 
Sorted by Count Bin  

 Nest Count 
 Bin 

 Frequency 
Cumulative  

Percent  

 1 62  45.59%  

 2 16  57.35%  

 3  5 61.03%  

 4  8 66.91%  

 5  5 70.59%  

10  17  83.09%  

15   9 89.71%  

20   1 90.44%  

25   1 91.18%  

30   3 93.38%  

40   5 97.06%  

50   1 97.79%  

60   1 98.53%  

70   1 99.26%  

80   1 100.00%  

  Numbers of Sites Supporting a Number of 
Nests Sorted by Frequency of Occurrence of a 

Bin Number  

 Nest Count 
Bin  

Frequency  
 Cumulative 

Percent  

 1 62  45.59%  

10  17  58.09%  

 2 16  69.85%  

15   9 76.47%  

 4  8 82.35%  

 3  5 86.03%  

 5  5 89.71%  

40   5 93.38%  

30   3 95.59%  

20   1 96.32%  

25   1 97.06%  

50   1 97.79%  

60   1 98.53%  

70   1 99.26%  

80   1 100.00%  
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The construct of importance value (IV)
44 

44 
 Importance  Value is  the number  of  successful nests  multiplied  by  the number  of  years  in  which  nesting  occurred  

at a site.  

was used to identify top performing NestAreas. Table 

6-11 lists the 18 NestAreas with an IV greater than 20. These areas supported nearly 64 percent 

of all successful nests during the 6-year period of analysis. Six persistent highly successful sites 

with an IV greater than 100 supported nearly 35 percent of the successful nests. These locations 

were the most highly elevated areas, which were created by the 1996-1997 high-flow event and 

mapped for both 1998 and 2005. 
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Table 6-11
 
  
Most Important NestAreas Sorted by S-Nest IV 
 
 

NestArea  IV  S-Nests  
Percent of  

Total  
Cumulative  

Percent  

Mandan: 1319.9  264  44  6.6%  6.6%  

Washburn: 1361.4  235  47  7.1%  13.7%  

Washburn: 1367.4  230  46  6.9%  20.6%  

Sanger: 1347.5  195  39  5.9%  26.5%  

Price: 1334.2  117  26  3.9%  30.4%  

Sanger: 1348.3  102  29  4.4%  34.7%  

Schmidt: 1304.0  95  27  4.1%  38.8%  

Schmidt: 1301.8  88  22  3.3%  42.1%  

Schmidt: 1309.0  69  23  3.5%  45.6%  

Washburn: 1358.4  66  22  3.3%  48.9%  

Stanton: 1367.8  64  16  2.4%  51.3%  

Stanton: 1374.3  45  15  2.3%  53.5%  

Washburn: 1362.5B  40  10  1.5%  55.0%  

Schmidt: 1303.A  33  11  1.7%  56.7%  

Sanger: 1344.9B  30  12  1.8%  58.5%  

Turtle CK: 1352.6  30  12  1.8%  60.3%  

Washburn: 1364.5  26  13  2.0%  62.3%  

Sanger: 1348.4  23  9  1.4%  63.6%  
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The  percentage  of  the total and successful nests  that occurred in repeatedly  used NestAreas  

accounted  for  64 percent  of  all  nests.  In contrast,  this type  of  NestArea  supported more  than  85 

percent of all nests in Gavins Point River Segment.  

The  total number  of  NestAreas varied between years, but did not show a  clear trend between  

2001 and 2005.  The  largest number  of NestAreas occurred in 2005, the lowest water  year for  

this segment since  before  1996-1997 period.  The  lowest number  of  NestAreas (59) occurred in 

2003, a  year with the highest mean stage during the breeding season.  These observations suggest  

the importance  of  flow  and stage  on the  distribution of  NestAreas.   NestArea  distribution was  

further  evaluated by  comparing some NestArea  linear distribution statistics with the  river  stage  

statistics from Table 6-5  shown earlier  in this section.  NestAreas were  binned by  nearest river 

mile to determine  the yearly  extent of  NestArea  distribution, the  most  upstream river mile  

utilized for  nesting, the most  downstream river mile used,  and the mean  river mile, or  weighted  

center of the distribution of NestAreas in the segment.  Table 6-12 shows these statistics.   

The  extent of  NestArea  distribution in miles for  the  segment was found  to  be  negatively  related  

to mean stage  during  the  breeding  season.  The  finding  that the distance  of  NestArea  extent 

increases as mean stage values decreases seems intuitively correct.  
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The  mean  river mile of the annual  NestArea  distribution was negatively  related to  the average  

breeding  season stage, suggesting  that as  the river  stage  declines, the  centroid of  the  nesting  area  

distribution moves upstream.  It is interesting to note that this centroid  migrated a  full nine  miles 

between 2003 and 2004.  The  Garrison River  Segment, like  most  river corridors that have  not 

been subject to glacial reversal, narrows from downstream to upstream.  Similarly  the cross-

sectional width and flow  capacity  also decline.  It  seems that the narrower  the riparian corridor,  

the greater the sensitivity  to stage  changes.  This finding  compares favorably  with the finding  of  

a  higher rate of nest failure  in the upstream one-third of  the Gavins Point  River  Segment (see  

Section 3 of  this document).  A finding  in Biedenharn (2001) is consistent with these  

observations.  Biedenharn identified river width thresholds for  each Missouri River  segment, 

below which sandbars do not accumulate and islands fail  to be  sustained.  This information was  

used in the analyses provided in the Sensitive Features Assessment (see  Section 2)  to  identify  

narrow reaches where ESH construction should be avoided.  

The  minimum river mile  (the  farthest downstream location of  a  NestArea) seemed to occur  when  

preceding  winter peak was highest, the difference  between the winter  peak and breeding  mean  

stages was greatest, and  post-breeding  season mean low stage  was least.  It would seem that 

more  nesting-habitat is available for  a  greater  extent of  the segment during  years with a  high  

winter stage, followed by a consistent decline through the breeding season.  

Upstream distribution of  nesting-habitat was negatively  related to the pre-breeding  season annual 

peak and the  breeding  season mean.  It was also positively  related to the difference  between the  

1997 mean winter  peak and the annual winter  peak.  This finding  indicates that nesting-habitat  

created by  both the 1997 flow  event and subsequent high-flow  events is  better utilized during  

years with lowered breeding  season stages.  It also suggests  that new habitat is to some extent,  

being created  each year, a  finding  that  again  supports the observation of the  frequent  single-year 

usage pattern of nesting.  

Table 6-12
 
  
Linear Distribution of NestAreas and Hydrologic Statistics
 
  

STATISTIC  

Linear Distribution of NestAreas  

YEAR  

2002  2003  2004  2005  2006  

Extent (distance  in river miles  between most upstream and  
most downstream  nest)  

72  59  72  77  64  

Max RM  
(most upstream river mile)  

1374  1358  1375  1380  1374  

Min RM  
(most downstream river mile)  

1302  1299  1303  1303  1310  

Mean RM  1333  1330  1339  1336  1333  

Hydrologic Statistics  

Mean Annual Peak  
(Jan thru Mar)  

19.97  23.24  22.73  21.39  20.01  

Annual Mean Stage  during Breeding  
(May thru July)  

19.72  19.94  19.35  18.97  19.47  

Mean Annual Low  
(Oct thru Nov)  

19.14  18.88  18.53  18.84  19.50  

Annual Peak Stage Minus Breeding Stage  0.24  3.30  3.39  2.42  0.53  

1997 Peak Minus Annual Peak  4.64  1.37  1.87  3.21  4.60  
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6.4 Productive Emergent Sandbar Habitat Characteristics 
The 2005 ESH polygons were used to select nest points to assess the persistence of nesting-

habitat and the significance of nesting-habitat loss. The 2005 imagery allowed delineation of 

150 polygons definable as ESH that comprised approximately 588 acres. Only 54 of these 

polygons contained nests. The ESH polygons containing nests totaled 370 acres (62 percent of 

2005 acres) and resulted in selection of 609 nest points; 63 percent of the total nest points located 

between 2001 and 2006. The 96 ESH polygons not containing nests totaled 213 acres and 

averaged 2.3 acres in size. Sites with nests averaged 6.3 acres and ranged from 0.2 acres to 32 

acres.  Sites without nests ranged from 0.001 to 38 acres. 

Table 6-13 lists the 2005 NestArea polygons in descending order of importance value (IV). 

Multiplying nest count by acreage derives IV for this array. The ten, top-rated NestAreas with 

IVs greater than 100 contained more than 60 percent of the nests, but only 25 percent of the total 

ESH acreage that contained nests. The five, top-rated NestAreas with IVs greater than 200 

contained 38 percent of the nests but only 13 percent of the acreage.  The single most prolific site 

(Mandan: 1319.9) has supported more than 12 percent of all nests on less than 2 percent of the 

acreage. 

The most productive sites are some or all of the same ESH acreage mapped in the 1998 imagery 

and probably represent the most elevated habitat created by the 1997 high-flow event. The four 

to five top-rated sites may be sites that existed before the high-flow event and were only scoured 

by the peak flows. The lower-ranked 45 to 50 sites probably represent nesting-habitat created by 

annual winter high flows that occurred after the 1997 event. 

Table 6-13
 
Garrison River Segment 2005 Islands with Nests
 

NestArea 
T-

Nests 

Percent 
of Total 
Nests 

Cumulative 
Percent 
Nests 

Acres 
Percent 

Total 
Acres 

Cumulative 
Percent 
Acres 

Active 
Years 

IV 

Mandan: 1319.9-121 75 12.3% 12.3% 6.6 1.8% 1.8% 6 450 

Stanton: 1367.8-31 43 7.1% 19.4% 3.9 1.1% 2.9% 6 258 

Price: 1334.2-97 37 6.1% 25.5% 13.7 3.7% 6.6% 6 222 

Sanger: 1348.3-59 37 6.1% 31.5% 13.8 3.7% 10.3% 6 222 

Sanger: 1347.6-62 42 6.9% 38.4% 9.8 2.7% 12.9% 5 210 

Stanton: 1374.3-42 29 4.8% 43.2% 26.4 7.1% 20.1% 6 174 

Schmidt: 1304.2-133 28 4.6% 47.8% 13.2 3.5% 23.6% 6 168 

Washburn: 1367.4-32 28 4.6% 52.4% 0.8 0.2% 23.9% 4 112 

Washburn: 1358.4-10 27 4.4% 56.8% 3.2 0.9% 24.7% 4 108 

Washburn: 1367.4-33 21 3.4% 60.3% 1.2 0.3% 25.1% 5 105 

Schmidt: 1309.0-125 31 5.1% 65.4% 12.4 3.3% 28.4% 3 93 

Sanger: 1344.9B-65 18 3.0% 68.3% 2.7 0.7% 29.1% 4 72 

Garrison Dam 1380.0-0 12 2.0% 70.3% 33.8 9.1% 38.2% 6 72 

Turtle CK: 1352.6-2 17 2.8% 73.1% 21.9 5.9% 44.2% 4 68 

Sanger: 1348.4-58 11 1.8% 74.9% 3.5 0.9% 45.1% 5 55 

Schmidt: 1301.8-149 10 1.6% 76.5% 2.6 0.7% 45.8% 4 40 
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NestArea  
T-

Nests  

Percent  
of Total 
Nests  

Cumulative  
Percent 
Nests  

Acres  
Percent  

Total 
Acres  

Cumulative  
Percent  
Acres  

Active  
Years  

IV  

 Price: 1334.5-95  6  1.0%  77.5%  5.9  1.6%  47.4%  6  36 

 Stanton; 1373.8-43  7  1.1%  78.7%  15.8  4.3%  51.6%  5  35 

  Schmidt: 1303.0-142  8  1.3%  80.0%  14.7  4.0%  55.6%  3  24 

  Schmidt: 1301.8-148  6  1.0%  81.0%  4.8  1.3%  56.9%  4  24 

 Turtle CK: 1352.1-5  7  1.1%  82.1%  4.1  1.1%  58.0%  3  21 

 Bismarck: 1310.7B-113  4  0.7%  82.8%  12.2  3.3%  61.3%  5  20 

 Turtle CK: 1351.6-7  19  3.1%  85.9%  10.1  2.7%  64.0%  1  19 

  Schmidt: 1304.0-137  8  1.3%  87.2%  0.2  0.1%  64.1%  2  16 

 Washburn: 1361.4-29  4  0.7%  87.8%  2.8  0.7%  64.8%  4  16 

 Bismarck: 1310.5A-114  5  0.8%  88.7%  14.6  4.0%  68.8%  2  10 

 Sanger: 1345.0-64  5  0.8%  89.5%  0.8  0.2%  69.0%  2  10 

 Sanger: 1348.5A-57  5  0.8%  90.3%  1.7  0.5%  69.5%  2  10 

  Schmidt: 1308.6B-129  5  0.8%  91.1%  5.8  1.6%  71.0%  2  10 

  Schmidt: 1308.6A-128  3  0.5%  91.6%  5.8  1.6%  72.6%  3  9 

 Washburn: 1353.9B-21  3  0.5%  92.1%  3.7  1.0%  73.6%  3  9 

  Schmidt: 1303.B-140  4  0.7%  92.8%  0.9  0.2%  73.8%  2  8 

 Price: 1335.8-90  7  1.1%  93.9%  2.3  0.6%  74.5%  1  7 

 Stanton: 1368.4-47  3  0.5%  94.4%  1.1  0.3%  74.8%  2  6 

 Harmon: 1327.2-104  5  0.8%  95.2%  6.2  1.7%  76.4%  1  5 

 Price: 1332.2-102  5  0.8%  96.1%  1.3  0.4%  76.8%  1  5 

 Harmon: 1325.8-106  4  0.7%  96.7%  23.5  6.4%  83.1%  1  4 

  Schmidt: 1309.0-127  2  0.3%  97.0%  6.8  1.8%  85.0%  2  4 

 Bismarck: 1311.2-110  2  0.3%  97.4%  7.6  2.1%  87.1%  1  2 

 Schmidt: 1309.8-124  2  0.3%  97.7%  0.6  0.2%  87.2%  1  2 

 Price: 1332.3-98  1  0.2%  97.9%  0.6  0.2%  87.4%  1  1 

 Price: 1338.5-87  1  0.2%  98.0%  1.6  0.4%  87.8%  1  1 

 Price: 1339.1-86  1  0.2%  98.2%  0.5  0.1%  88.0%  1  1 

 Price: 1339.9-81  1  0.2%  98.4%  0.6  0.2%  88.1%  1  1 

 Sanger: 1344.8A-68  1  0.2%  98.5%  0.8  0.2%  88.3%  1  1 

 Sanger: 1344.8B-70  1  0.2%  98.7%  0.7  0.2%  88.5%  1  1 

 Sanger: 1344.9A-67  1  0.2%  98.9%  0.5  0.1%  88.6%  1  1 

  Schmidt: 1303.A-136  1  0.2%  99.0%  0.6  0.2%  88.8%  1  1 

  Schmidt: 1308.3B-131  1  0.2%  99.2%  2.5  0.7%  89.5%  1  1 

 Stanton: 1374.6-41  1  0.2%  99.3%  7.6  2.1%  91.5%  1  1 

 Stanton: 1374.7-39  1  0.2%  99.5%  0.3  0.1%  91.6%  1  1 

 Stanton: 1374.8-36  1  0.2%  99.7%  7.8  2.1%  93.7%  1  1 

 Washburn: 1353.9C-28  1  0.2%  99.8%  3.0  0.8%  94.5%  1  1 

 Washburn: 1364.9-75  1  0.2%  100.0%  20.2  5.5%  100.0%  1  1 

  609    370.4     
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The  number  of  nests  was strongly  related to  the number  of  years that a  site  was active.   

Persistence, rather  than acreage, was the  factor most influencing  site  productivity.  Persistence  of  

ESH in the Garrison River  Segment, like  with the Gavins Point  River  Segment, is strongly  

controlled by  elevation.  The  highest elevated  nesting  sites either created or scoured by  the  1997  
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high-flow event supported very important portions of the population of nests over the 2001- 2006 

period of analysis. However, the prevalence of this elevated habitat is on the decline due to 

continued erosion and, most importantly, natural vegetation encroachment onto residual high-

flow event sandbars. Higher winter flows that apparently create suitable ESH each year have 

supplemented nesting-habitat. The degree of utilization appeared to be controlled by the stage 

maintained during the subsequent breeding season. 

6.5 Establish ESH Acreage Goal for PEIS Alternative 5 
This analysis measures the area of nesting-habitat for least tern and piping plover in the Garrison 

River Segment. The results of the analysis were used to establish the ESH acreage goal for this 

segment under Alternative 5 of the PEIS. The methodology described in Section 2 of this 

document was used to measure nesting-habitat on an annual and total basis for the Garrison 

River Segment.  Steps in the analysis are briefly reviewed below. 

1.	 Separate the data by year, species, and NestArea. 

2.	 Measure distances between nests, and identify the nearest-neighbor distance for each 

nest. 

3.	 Establish the radius of nesting-habitat circles for each NestArea, species, and year. 

4.	 Establish nesting-habitat polygons for each NestArea, species, and year as the area within 

habitat circles, counting overlapping areas only once. 

5.	 Combine species and year habitat circles for each Nest Area, counting overlapping areas 

only once.  

6.	 Establish acreage goals for the Garrison River Segment under PEIS Alternative 5 by 

adding the acreage for each NestArea in the segment. 

Data generated during  implementation of  the steps listed above  are  shown in Tables 6-14 and 6-

15.  Table 6-14 provides the measured nesting-habitat for  least tern, and Table 6-15 provides the 

measured nesting-habitat by NestArea for piping  plover.  

As shown in Table 6-14, the  measured nesting-habitat acreage  used by  least tern ranged from a  

high of  16.8  acres in 2001 to a  low of  7.6 acres in  2003.  The  average  annual measured nesting-

habitat used by  least tern  was 13.3 acres.  Nesting acreage  was distributed among  18 to 21 sites,  

with an average  of  20 sites utilized annually.  The  average  number  of  active  sites (20)  were  less  

than 0.7 acres in area  but  supported an average  of  2.7 nests  at an average  density  of  4.2  nests  per  

acre.  

Table 6-15 shows that the  measured nesting-habitat acreage  used by  piping  plovers ranged from 

a  high of  223.1 acres in 2001 to 64 acres in 2006.  The  average  annual acreage  estimated to be  

used for  nesting  by  piping  plover  was 120.6 acres.   Nesting  acreage  was distributed over 34 to 59  

sites, with an average  of  43 sites used annually.  The  average  number  of  active  sites (43)  was 

approximately  2.7 acres in area, and supported an average  of  1.4 nests  at an average  density  of 

0.6 nests  per  acre.   Large  distances  between nests  in the Garrison River  Segment NestAreas  and  

a majority of single use sites may have over-estimated piping plover nesting-habitat
45

. 

45 
  See Section  2  for  a discussion  of  ways  in  which  large distances  between  nests  and  single use sites could  over-

estimate nesting  habitat.  
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Table 6-15 also shows that variability in annual measured nesting-habitat was high. The pattern 

of nesting-habitat usage was statistically linked to other phenomena, particularly flow and stage 

data. It is unclear if actual nesting-habitat area is declining, but the percentage of successful 

nests declined from 79 percent to 52 percent during the period of analysis. 

When the measured nesting-habitat acreages are consolidated across species, years, and Garrison 

River Segment NestArea, the total area measured was calculated at 502 acres. 

While the mapped acreage of ESH in Garrison River Segment for 2005 was 588 acres, only 297 

acres distributed on 28 sandbars supported nesting activity during the period analyzed. The 

figure of 183 acres estimated for nesting in 2005 (see Tables 6-14 and 6-15) is coincident with 

and “fits inside” the 297 acres available during that year. The remaining 319 acres (502-183 

acres) may be considered as an estimate of the total area created by annual winter high-flow 

events. 

While topographic data were lacking for this segment, it was assumed that the extent of barren 

sand elevated above both seasonal flow maxima and above maximum daily stage fluctuation 

height from power-peaking characterized the area used for nesting. 

Table 6-14
 
Least Tern Measured Nesting Habitat Acres by NestArea and Year
 

NestArea 2001 2002 2003 2004 2005 2006 Average 
Year  

Count  
IV 

Washburn: 1361.4 3.7 1.7 1.0 0.2 1.6 4 6.58 

Washburn: 1367.4 1.6 1.9 1.2 0.8 0.9 1.3 5 6.27 

Mandan: 1319.9 1.0 0.8 0.2 1.1 1.6 1.4 1.0 6 6.18 

Price: 1334.2 0.4 0.9 0.1 1.2 0.2 0.8 0.6 6 3.59 

Sanger: 1347.5 0.6 1.0 0.6 0.2 1.1 0.7 5 3.58 

Schmidt: 1309.0 0.9 1.5 0.8 1.1 3 3.22 

Schmidt: 1301.8 0.2 0.2 1.4 1.3 0.8 4 3.15 

Sanger: 1348.3 1.1 1.2 0.5 0.9 3 2.78 

Schmidt: 1304.0 0.7 1.4 0.4 0.9 3 2.63 

Stanton: 1367.8 0.2 1.6 0.7 0.8 3 2.48 

Stanton: 1374.3 1.4 1.1 1.2 2 2.45 

Sanger: 1343.8 2.2 2.2 1 2.18 

Washburn: 1358.4 0.3 0.5 1.3 0.7 3 2.13 

Sanger: 1344.9B 0.6 0.8 0.2 0.6 3 1.67 

Washburn: 1364.5 0.7 0.1 0.8 0.5 3 1.59 

Schmidt: 1302.6B 1.4 1.4 1 1.43 

Price: 1335.8 1.4 1.4 1 1.41 

Turtle CK: 1352.6 0.5 0.9 0.7 2 1.37 

Turtle CK: 1351.4 1.2 1.2 1 1.21 

Schmidt: 1308.6B 0.8 0.4 0.6 2 1.17 

Harmon: 1329.1 1.1 0.1 0.6 2 1.16 

Price: 1334.5 1.1 1.1 1 1.13 

Washburn: 1362.5B 0.4 0.2 0.2 0.2 0.2 4 0.95 

Mandan: 1319.4 0.4 0.5 0.5 2 0.94 
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Mandan: 1319.3 0.4 0.5 0.5 2 0.91 

Harmon: 1328.2 0.4 0.3 0.2 0.3 3 0.91 

Mandan: 1319.8 0.9 0.9 1 0.89 

Stanton: 1369.0B 0.4 0.2 0.2 0.3 3 0.87 

Schmidt: 1303.A 0.4 0.4 0.4 2 0.81 

Sanger: 1347.9 0.4 0.4 0.4 2 0.81 

Price: 1332.2 0.8 0.8 1 0.79 

Schmidt: 1308.6A 0.8 0.8 1 0.79 

Bismarck: 1310.5B 0.8 0.8 1 0.75 

Sanger: 1348.4 0.6 0.1 0.3 2 0.68 

Harmon: 1327.8 0.7 0.7 1 0.67 

Harmon: 1327.2 0.6 0.6 1 0.62 

Price: 1341.2 0.6 0.6 1 0.61 

Turtle CK: 1352.1 0.3 0.4 0.3 2 0.60 

Turtle CK: 1351.6 0.6 0.6 1 0.59 

Sanger: 1348.5A 0.6 0.6 1 0.57 

Harmon: 1325.9 0.5 0.5 1 0.50 

Turtle CK: 1352.3 0.5 0.5 1 0.47 

Sanger: 1345.0 0.3 0.2 0.2 2 0.45 

GarrisonDam1379.9A 0.4 0.4 1 0.42 

Schmidt: 1302.8 0.4 0.4 1 0.39 

Bismarck: 1302.4 0.4 0.4 1 0.38 

Harmon: 1328.B 0.4 0.4 1 0.38 

Washburn: 1358.7 0.4 0.4 1 0.38 

Washburn: 1362.5A 0.4 0.4 1 0.38 

Stanton: 1368.4 0.3 0.3 1 0.25 

Stanton: 1373.8 0.3 0.3 1 0.25 

Washburn: 1367.8 0.3 0.3 1 0.25 

Washburn: 1364.9 0.2 0.2 1 0.22 

Washburn: 1364.3 0.2 0.2 1 0.22 

Garrison Dam 1380.0 0.2 0.2 1 0.20 

Harmon: 1325.8 0.2 0.2 1 0.20 

Harmon: 1328.1 0.2 0.2 1 0.20 

Price: 1338.4 0.2 0.2 1 0.20 

Schmidt: 1303.B 0.2 0.2 1 0.20 

Washburn: 1364.7 0.2 0.2 1 0.20 

Bismarck: 1311.2 0.1 0.1 1 0.11 

Schmidt: 1306.6 0.1 0.1 1 0.11 

Total Active Acres 16.8 13.2 7.6 13.9 14.8 13.2 13.3 

Number of Active Sites 18 19 20 21 20 20 20 

Average Acres per Site 0.95 0.69 0.37 0.67 0.74 0.66 0.68 

Number of Least Tern Nests 47 52 51 51 65 50 53 

Nests per Site 2.6 2.7 2.6 2.4 3.3 2.5 2.7 

Nests Per Acre 2.7 4.0 6.9 3.6 4.4 3.8 4.2 
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Table 6-15
 
Piping Plover Measured Nesting Habitat Acres by NestArea and Year
 

NestArea 2001 2002 2003 2004 2005 2006 

A
v

e
ra

g
e

C
o

u
n

t IV 

Washburn: 1361.4 25.0 14.8 3.3 3.4 3.9 2.1 8.7 6 52.42 

Washburn: 1367.4 11.5 4.3 6.0 7.1 4.5 2.1 5.9 6 35.46 

Mandan: 1319.9 8.0 3.8 2.6 4.2 4.2 2.7 4.2 6 25.47 

Sanger: 1348.3 4.0 4.6 6.9 5.1 1.9 0.7 3.9 6 23.22 

Price: 1334.2 4.0 3.6 3.3 3.8 1.9 5.2 3.6 6 21.86 

Sanger: 1347.5 2.5 6.5 4.0 4.7 3.2 4.2 5 20.95 

Stanton: 1367.8 4.0 2.6 3.6 2.4 1.9 1.8 2.7 6 16.28 

Washburn: 1364.5 4.8 1.8 1.1 1.9 5.5 3.0 5 15.2 

Schmidt: 1301.8 1.9 4.9 2.2 4.6 1.4 3.0 5 15.06 

Schmidt: 1309.0 1.7 8.9 3.2 4.6 3 13.73 

Washburn: 1358.4 3.3 2.9 5.0 2.1 3.3 4 13.25 

Stanton: 1374.3 4.0 1.1 5.3 2.8 3.3 4 13.22 

Stanton: 1369.0B 7.4 1.9 2.5 1.1 3.2 4 12.87 

Washburn: 1367.8 4.0 1.7 2.7 1.4 1.9 0.7 2.1 6 12.47 

Sanger: 1348.4 4.0 1.2 2.9 2.3 1.9 2.5 5 12.46 

Schmidt: 1303.A 6.9 2.8 1.6 1.1 3.1 4 12.43 

Schmidt: 1302.6B 8.0 3.2 5.6 2 11.17 

Price: 1334.5 7.8 1.6 1.2 3.6 3 10.65 

Sanger: 1343.8 10.6 10.6 1 10.63 

Washburn: 1362.5B 4.0 2.7 1.1 1.9 0.7 2.1 5 10.45 

Bismarck: 1310.5B 9.1 0.7 4.9 2 9.756 

Schmidt: 1308.6B 4.0 1.5 3.9 3.1 3 9.405 

Schmidt: 1304.0 2.3 1.9 3.3 1.5 2.2 4 8.935 

Turtle CK: 1352.6 1.6 2.6 4.6 2.9 3 8.802 

Sanger: 1344.9B 1.6 1.1 5.7 2.8 3 8.429 

Schmidt: 1302.9B 4.0 1.2 1.6 1.1 2.0 4 8.029 

Schmidt: 1304.1 4.0 1.9 1.2 2.4 3 7.162 

Harmon: 1328.2 4.0 1.2 1.6 2.3 3 6.908 

Garrison Dam 1379.9A 4.0 1.6 1.2 2.3 3 6.83 

Stanton: 1373.8 1.2 1.1 1.9 2.0 1.6 4 6.351 

Schmidt: 1309.8 5.4 0.7 3.1 2 6.139 

Washburn: 1367.6B 4.0 1.9 3.0 2 5.964 

Harmon: 1327.2 5.7 5.7 1 5.726 

Turtle CK: 1352.1 1.1 3.9 0.7 1.9 3 5.681 

Price: 1339.6 4.0 1.2 2.6 2 5.266 

Stanton: 1374.7 4.0 1.2 2.6 2 5.266 

Washburn: 1364.7 1.2 1.6 1.1 0.7 1.2 4 4.703 

Schmidt: 1308.6A 3.3 1.1 2.2 2 4.385 

Garrison Dam 1380.0 1.6 1.9 0.7 1.4 3 4.281 

Harmon: 1325.8 4.2 4.2 1 4.181 
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NestArea 2001 2002 2003 2004 2005 2006 

A
v

e
ra

g
e

C
o

u
n

t IV

Sanger: 1347.9 1.1 3.0 2.1 2 4.165 

Bismarck: 1302.3 4.0 4.0 1 4.024 

Bismarck: 1302.4 4.0 4.0 1 4.024 

Harmon: 1327.7 4.0 4.0 1 4.024 

Price: 1338.7 4.0 4.0 1 4.024 

Price: 1339.4 4.0 4.0 1 4.024 

Price: 1339.7 4.0 4.0 1 4.024 

Price: 1341.2 4.0 4.0 1 4.024 

Sanger: 1348.5B 4.0 4.0 1 4.024 

Stanton: 1369.0A 4.0 4.0 1 4.024 

Stanton: 1369.1 4.0 4.0 1 4.024 

Stanton: 1377.0 4.0 4.0 1 4.024 

Washburn: 1356.4A 4.0 4.0 1 4.024 

Washburn: 1356.4C 4.0 4.0 1 4.024 

Washburn: 1358.7 4.0 4.0 1 4.024 

Washburn: 1362.5A 4.0 4.0 1 4.024 

Washburn: 1364.9 4.0 4.0 1 4.024 

Washburn: 1367.5 4.0 4.0 1 4.024 

Sanger: 1345.0 1.1 2.8 2.0 2 3.951 

Bismarck: 1310.7B 1.2 1.9 0.7 1.3 3 3.881 

Washburn: 1364.3 3.2 0.7 1.9 2 3.878 

Mandan: 1319.3 3.7 3.7 1 3.679 

Price: 1332.2 3.6 3.6 1 3.633 

Schmidt: 1304.2 1.9 1.6 1.8 2 3.542 

Turtle CK: 1351.4 3.5 3.5 1 3.498 

Mandan: 1319.4 1.8 1.6 1.7 2 3.447 

Mandan: 1319.8 1.9 1.3 1.6 2 3.253 

Stanton: 1374.1 1.9 1.3 1.6 2 3.204 

Sanger: 1344.8B 1.1 1.9 1.5 2 3.061 

Stanton: 1368.4 1.1 1.9 1.5 2 3.061 

Schmidt: 1303.B 1.9 1.0 1.5 2 2.944 

Bismarck: 1310.5A 2.9 2.9 1 2.928 

Bismarck: 1311.2 1.2 1.6 1.4 2 2.884 

Harmon: 1328.9 1.2 1.6 1.4 2 2.884 

Harmon: 1329.1 1.2 1.6 1.4 2 2.884 

Schmidt: 1302.8 1.2 1.6 1.4 2 2.884 

Sanger: 1348.5A 1.6 1.1 1.4 2 2.763 

Turtle CK: 1351.6 2.7 2.7 1 2.692 

Price: 1332.3 1.9 0.7 1.3 2 2.639 

Washburn: 1353.9B 1.9 0.7 1.3 2 2.639 

Bismarck: 1310.3 1.9 1.9 1 1.94 

Bismarck: 1310.4 1.9 1.9 1 1.94 

Garrison Dam 1379.9B 1.9 1.9 1 1.94 
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NestArea 2001 2002 2003 2004 2005 2006 

A
v

e
ra

g
e

C
o

u
n

t IV

Price: 1338.5 1.9 1.9 1 1.94 

Price: 1339.1 1.9 1.9 1 1.94 

Sanger: 1344.8A 1.9 1.9 1 1.94 

Sanger: 1344.9A 1.9 1.9 1 1.94 

Sanger: 1350.0 1.9 1.9 1 1.94 

Schmidt: 1303.8B 1.9 1.9 1 1.94 

Schmidt: 1307.7 1.9 1.9 1 1.94 

Schmidt: 1308.3A 1.9 1.9 1 1.94 

Schmidt: 1308.3B 1.9 1.9 1 1.94 

Schmidt: 1308.4A 1.9 1.9 1 1.94 

Stanton: 1374.0 1.9 1.9 1 1.94 

Turtle CK: 1351.5 1.9 1.9 1 1.94 

Turtle CK: 1351.8 1.9 1.9 1 1.94 

Turtle CK: 1352.5B 1.9 1.9 1 1.94 

Turtle CK: 1352.3 1.7 1.7 1 1.741 

Schmidt: 1298.9 1.6 1.6 1 1.642 

Schmidt: 1302.6A 1.6 1.6 1 1.642 

Schmidt: 1306.6 1.6 1.6 1 1.642 

Turtle CK: 1352.5A 1.6 1.6 1 1.642 

Price: 1335.8 1.4 1.4 1 1.359 

Bismarck: 1310.7A 1.2 1.2 1 1.242 

Mandan: 1319.6 1.2 1.2 1 1.242 

Schmidt: 1302.9A 1.2 1.2 1 1.242 

Schmidt: 1306.3A 1.2 1.2 1 1.242 

Schmidt: 1308.4B 1.2 1.2 1 1.242 

Schmidt: 1308.7 1.2 1.2 1 1.242 

Stanton: 1377.1 1.2 1.2 1 1.242 

Washburn: 1356.4B 1.2 1.2 1 1.242 

Sanger: 1347.6 1.1 1.1 1 1.121 

Schmidt: 1302.7 1.1 1.1 1 1.121 

Schmidt: 1303.0 1.1 1.1 1 1.121 

Schmidt: 1306.4 1.1 1.1 1 1.121 

Stanton: 1374.2 1.1 1.1 1 1.121 

Stanton: 1374.8 1.1 1.1 1 1.121 

Washburn: 1353.9A 1.1 1.1 1 1.121 

Washburn: 1353.9C 1.1 1.1 1 1.121 

Washburn: 1367.6A 1.1 1.1 1 1.121 

Bismarck: 1310.2 0.7 0.7 1 0.698 

Garrison Dam 1381.0 0.7 0.7 1 0.698 

Harmon: 1322.2 0.7 0.7 1 0.698 

Harmon: 1328.A 0.7 0.7 1 0.698 

Price: 1338.4 0.7 0.7 1 0.698 

Price: 1339.9 0.7 0.7 1 0.698 
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NestArea	 2001 2002 2003 2004 2005 2006 

A
v

e
ra

g
e

C
o

u
n

t IV

Schmidt: 1299.7 0.7 0.7 1 0.698 

Schmidt: 1303.8A 0.7 0.7 1 0.698 

Schmidt: 1306.3B 0.7 0.7 1 0.698 

Stanton: 1374.6 0.7 0.7 1 0.698 

Turtle CK: 1352.4 0.7 0.7 1 0.698 

Washburn: 1362.6 0.7 0.7 1 0.698 

Total Acres 223.1 79.2 96.4 74.5 168.1 64.0 120.6 

Number of Active Sites 41 34 37 40 59 46 43 

Average Acres per Site 5.42 2.31 2.59 1.85 2.82 1.40 2.73 

Number of Least Tern Nests 51 54 57 67 70 50 58 

Nest per Site 1.2 1.6 1.5 1.7 1.2 1.1 1.4 

Nest Per Acre 0.2 0.7 0.6 0.9 0.4 0.8 0.6 

6.6 Sensitive Features and Protective Buffers Assessment 
The sensitive features and protective buffers assessment defines those areas most suitable for 

ESH construction and maintenance, as well as those areas that if used would result in potentially 

significant impacts to either the natural or manmade environment. This process of eliminating 

areas that should be avoided leaves the remaining areas as the most suitable for ESH 

construction and maintenance for the Garrison River Segment. These areas include known 

locations for the habitats of other protected plant and animal species, natural heritage and 

cultural resources, public and private infrastructure features, existing public and private 

recreational features, and other elements of the constructed environment. The steps involved in 

conducting this analysis are explained in detail in Section 2 of this document, and are outlined 

below. 

1.	 Solicit input on sensitive resources and buffer distances from affected states and 

agencies; 

2.	 Create an anthropogenic features dataset from aerial imagery; 

3.	 Establish the separation distance between nesting habitat and anthropogenic features; and 

4.	 Establish the minimum flow channel, channel width restrictions, and define the predator 

moat area; 

The result of the analysis is a set of spatial restrictions that categorize the riverine corridor 

acreage into three categories.  These categories are listed below. 

1.	 Exclusion Areas are locations at which ESH could not be constructed because intrusion 

into these locations could cause significant geomorphic alterations to the river corridor.  

Such an intrusion would risk physical and economic damages to public and private 

infrastructure or land uses. Exclusion areas include the estimated minimum flow way for 

normal flowage (i.e., the thalweg), narrow channel reaches, and areas needed to provide a 

predator moat. 
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2.	 Restrictive Areas are locations at which ESH could be constructed and maintained at 

relatively low physical risk, but could put nesting habitat in areas at risk from predation, 

recreation encroachment, or locations otherwise limited for nesting use and productivity. 

Areas of limited usability are those areas defined by analysis of distances from features 

that have shown to be restrictive to nest establishment or nest success. 

3.	 Available Areas are locations that are most suitable for the construction and maintenance 

of ESH. However, it is important to note that any construction activities would need to 

ensure that other high-interest features (e.g., archeological and cultural resources, or other 

protected species) would be avoided. 

The acreage for Restrictive Areas, and Available Areas is summarized by habitat type for the 

Garrison River Segment in Table 6-16. It is important to note that Available Area acres is a 

subset of Restrictive Area acres. 

Table 6-16
 
Residual Available Area for ESH Construction: Garrison River Segment
 

Habitat Type Acres 2005 
Restrictive 
Area Acres 

Available 
Area Acres 

Open Water 12,237 2,589 1,483 

Emergent Sandbar Habitat 588 445 339 

Herb-Shrub-Sapling 4,977 3,098 942 

Non-ESH Sand 480 287 112 

Riverine Forest 927 651 1 

Active Agricultural Row Crop 94 65 10 

Wetland Matrix 822 459 0 

Shallow Water 2,137 871 596 

ESH M&C Test Areas 0 0 

Daily-Inundated Sand Plains 2,257 1,213 879 

Lacustrine Fine Sediments 0 0 

Total 24,519 9,678 4,361 

Percent 39% 18% 

6.6.1 Summary of Findings for the Garrison River Segment 

The Garrison River Segment differed significantly from the Gavins Point River Segment in 

several major aspects: 

The 1996-1997 high-flow event was not as effective in creating sustainable, elevated 

sandbar. Stage during the high flow period was 3 to 5 feet lower, with respect to post-

high flow stage regimes. Subsequent annual winter high flows were both near the 1996-
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97 event stage and relatively long. These flows would have quickly eroded accumulated 

sandbar and participated in its redistribution. 

The flow regime in the Garrison River Segment since the high-flow event included a 

winter high flow peak, a significant breeding season decline (>3 feet) and a continual 

stage decline throughout and following the breeding season.  In contrast, the Gavins Point 

River Segment operated with a low winter flow, a stable breeding season flow and a high 

post-breeding season flow. 

The 1997 high flow event was only slightly higher than subsequent annual high flows in 

the Garrison River Segment, and was not as effective at ESH creation in the Garrison 

Segment.  

Approximately 60 percent of the nests occurred on sites persistent between 1998 and 

2006. 

The Garrison River Segment nesting data did not show significant increases in 

productivity or populations during the period of analysis (2001-2006). Nesting habitat in 

the Garrison River Segment appeared to be self-sustaining at a relatively low level, due to 

the existing hydrologic regime. 

The Garrison River Segment is comparatively narrow, averaging less than one-half the 

width of the Gavins River Point Segment. In terms of usability to least terns and piping 

plovers, approximately 9,000 acres of riverine corridor habitat is within the 600-foot 

gallery forest buffer distance, which seems to be a barrier to most nesting. 

Power-peaking flows release a regularly increasing volume of water through turbines at 

Garrison Dam to enhance power generation during periods of high electricity demand. 

Interpolation of stage change for the river near Garrison Dam approximately 17 miles 

upstream from Stanton (the most upstream station), reveals a daily stage change 

estimated at more than 5 feet.  Stage change for a given flow is significantly higher in this 

and other narrow reaches, increasing the risk of nest inundation. 

The Garrison River Segment has been proportionally more important to piping plover 

than other study area segments. 

Statistical correlations of nesting data and the hydrologic record indicated that increased 

nesting and nest success were tied in part to higher winter flows, low flows during the 

nesting season, and a declining hydrograph during the nesting season. 

The strong, positive correlation between the annual low flow stages and total nests and 

numbers of T-Nests per site coupled with the moderately high negative correlation with 

nest success demonstrates the value of a falling hydrograph during the breeding season to 

both nest site selection and to successful nesting. The annual low flow event for which 

correlations were calculated occurs after (or near he end of) the annual breeding season.  

Lower stage values more strongly demonstrate the falling hydrograph. Nest success 

increases as the rate of late season stage decline increases 

The numbers of annually new nest sites and the number of successful nest sites is 

strongly negatively correlated with the stage during the breeding season. Both active nest 
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site numbers and nest site success increases as the stage during the breeding season 

declines. 

The number of first-time nest sites that support successful nests is positively correlated 

with stage during the breeding season, and negatively correlated with late season stage 

declines. This suggests that not only the rate of decline is important to nest success, but 

magnitude of decline also plays an important part. 

Higher winter flows that apparently create suitable ESH each year have supplemented 

nesting habitat. Apparently, a sustainable area of nesting habitat is created each year by 

winter flows. The degree to which the habitat is used for nesting is controlled by the 

stage maintained during the breeding season. 

Appendix B 6-35 



                                              

  
 

  

    

     

       

    

       

 

 

 
   

 

 

 


 

 

Upper Missouri River Emergent Sandbar Habitat Mechanical & Artificial Creation and Maintenance 

Final Programmatic EIS 

7 Fort Peck River Segment 

The Fort Peck River Segment begins in the upper end of Lake Sakakawea at RM 1568.0 near 

Trenton, North Dakota and ends 203 miles upstream at the Fort Peck Dam (see Figures 7-1 and 

7-2 below). This segment is 500 miles and three climate zones farther north than the southern-

most portion of the study area, and has the largest riverine corridor of all the segments included 

in this analysis. 

Figure 7-1
 
Regional Overview of the Study Area
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Figure 7-2
 
Overview of the Fort Peck River Segment with USGS Quadrangles
 

There are approximately 37,000 acres in the riverine corridor, for an average of 192.2 acres per 

river mile and an average width of 800 feet. The downstream 12 miles of the reach near the 

confluence with the Yellowstone is in backwater from Lake Sakakawea, and the lowest 

downstream four miles may be in the lake’s pool. 

Aerial imagery captured in 1999 was used for the Fort Peck River Segment delineation because 

1998 imagery was available only for the Bainville SW quadrangle. A comparison delineation 

was conducted for the seven-mile reach from RM 1599.3 to RM 1606.3 of the available 1998 

imagery and matching 1999 imagery. The comparison showed that the water level was higher in 

1998 than in 1999. The 1998 Open Water polygon was only 104 percent of the 1999 Open 

Water polygon in this comparison reach. However, the area of ESH mapped in this test for 1998 

was 45 percent of the ESH area mapped using the 1999 imagery. This test suggested that use of 

the 1999 imagery over estimated the acreage of ESH in the Fort Peck River Segment. 

It is important to note that the 1999 imagery was obtained at a flow of 10,100 cfs; and the 2005 

imagery split in time between June and July flights at flows of 5,600 cfs and 5,200 cfs, 

respectively. Using the Wolfe Point USGS gage as a difference surrogate, the stage for 1999 
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was 3.7 feet, the June 2005 flight at 2.55 feet and the July flight at 1.97. A 1.15- to 1.73-foot 

difference is significant in this reach.  

7.1 Habitat Delineation 
Table 7-1 summarizes the change in acres for all habitat types between 1998 and 2005. Table 7-

2 depicts the changes in ESH acreage between 1998 and 2005. Figure 7-3 shows the changes in 

acres per river mile of each habitat type between 1998 and 2005. Ten of the 12 habitat types 

defined in Section 2 are present in the Fort Peck River Segment, which revealed a habitat type 

not seen in any of the other segments: Lacustrine Sediments (see discussion of habitat types in 

Section 2). It is expected that the Lacustrine Sediments habitat will vanish from the Fort Peck 

River Segment when normal precipitation returns to the upper Missouri River Basin. 

Table 7-1 shows that ESH habitat declined by 72 percent (883 to 247 acres) in the Fort Peck 

River Segment over the period of analysis. There is little sandbar formation and few suitable 

nesting sites in the upper 69 miles of this segment. Downstream of RM 1712, island formation 

begins, however the next suitable nest site does not occur until RM 1692, 20 miles further 

downstream. Proceeding downstream, sandbar formation is discontinuous, with nesting-habitat 

occurring at wide intervals. There are only six suitable sandbar sites (RMs 1689.7, 1682.9, 

1679.6, 1664.0, 1659.0, 1636.0) until RM 1615, a distance of 77 additional miles. Each of these 

is a single island or sandbar, representing short deposition zones, and are located in major river 

bends. The longest reach supporting suitable ESH occurs between RM 1615.5 and RM 1616.5 

(one mile). Two additional suitable ESH nesting areas occur at RMs 1598.5 and 1606.3. The 

extent of depositional area within the Fort Peck River Segment is less than 10 miles.  

Significant differences in seasons and river stages between the 1999 and 2005 aerial imagery 

were found to weaken meaningful comparison of ESH acreage between these years. However, a 

comparison between the two mapped instances still expresses the declining trends in barren 

sandbar observed in the other downstream segments. Comparisons of habitat type that typically 

occur above river stage fluctuation levels are meaningful. Habitat types that occur near or within 

river stage fluctuation levels probably declined much more than indicated, due to the below-

normal stage at the time of 2005 photograph acquisition.  
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Table 7-1
 
Habitat Acreage Summary: Fort Peck River Segment 1999 and 2005
 

Habitat 
Type 

1999 
Acres 

2005 
Acres 

Change 
in 

Acres 

1999 
Acres/ 

RM 

2005 
Acres/ 

RM 

Change 
in 

Acres/ 
RM 

2005 
Pct of 
Total 

1999 
Pct of 
Total 

Open 
Water 

17,714 17,135 -578 87 84 -3 45.7% 47.1% 

ESH 883 247 -635 4.3 1.2 -3.1 0.7% 2.3% 

Herb/ 
Shrub/ 
Sapling 

7,122 8,093 970 35.0 39.8 4.8 21.6% 19.0% 

Non-
Sand 

ESH 
676 399 -277 3.3 2.0 -1.4 1.1% 1.8% 

Forest 3,204 2,954 -250 15.7 14.5 -1.2 7.9% 8.5% 

Agriculture 93 190 98 0.5 0.9 0.5 0.5% 0.2% 

Wetland 
Matrix 

3,791 4,102 311 18.6 20.2 1.5 10.9% 10.1% 

Shallow 
Water 

2,474 2,405 -69 12.2 11.8 -0.3 6.4% 6.6% 

Daily 
Inundated 
Sand 

16 7 -9 0.1 0.0 -0.0 0.0% 0.0% 

Lacustrine 
Sediments 

0 3.0 3 0.0 0.0 0.0 0.0% 0.0% 

Total 35,973 35,535 

Table 7-2 shows that only 96.5 acres of the 883 acres of ESH identified in 1998 was still mapped 

as ESH in 2005. The remaining 150.5 acres of ESH mapped in 2005 within this segment 

represent new ESH that changed from other 1998 habitat types over the intervening period. As 

shown in Table 7-2, 33 percent of ESH delineated for the Fort Peck River Segment from the 

1998 imagery has been lost to erosion (Open Water and Shallow Water). Natural succession of 

lower areas into Wetlands Matrix and to Herb/Shrub/Sapling accounts for 43 percent of lost 

ESH. 
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Table 7-2
 
Disposition of ESH Lost from 1999 to 2005: Fort Peck River Segment
 

Habitat Name Acres 
Percent 
of Total 

Explanation 

Open Water 262.9 30% ESH lost to erosion and carried down river 

ESH 96.5 11% ESH retained from original 1999 area 

Herb/Shrub/Sapling 250.2 28% Natural succession of well-drained sandbar to upland 
shrubs and herbs 

Non-ESH Sand 44.3 5% Became terrestrialized or surrounded by forest 

Forest 0.0 0% Natural growth of shrubs into forest-sized trees 

Wetland Matrix 131.6 15% Natural succession of low-lying sandbar to hydrophytic 
shrubs and herbs 

Shallow Water 29.9 3% ESH lost to erosion and redistributed in local backwater 
shallows 

Daily Inundated 
Sand Plain 

64.5 7% ESH redistributed to low plateaus by daily high flows from 
power peaking at Fort Peck Dam 

Lacustrine 
Sediments 

3.0 0% ESH eroded; resulting high point coved by silt and clay 

Total 882.9 

Appendix B 7-5 



                                              

  
 

  

 
  

 

   

      

     

   

       

 

  

     


 
 
 

 

Upper Missouri River Emergent Sandbar Habitat Mechanical & Artificial Creation and Maintenance 

Final Programmatic EIS 

Figure 7-3
 
Change in Habitat Composition – Fort Peck River Segment
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7.1.1 Impact of Fluvial Processes – Fort Peck River Segment 

Fort Peck Dam is a hydropower generating facility, and uses daily power peaking to offset daily 

peak power demands. Mean daily variation at the Fort Peck Dam gage is approximately 0.6 feet, 

which declines to 0.2 feet at the Wolfe Point gage, and becomes negligible at the Culbertson 

gage. Much of the channel is narrow (under 1,000 feet) and designated by Biedenharn (2001) as 

erosional, as indicated in Table 7-3.  
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Table 7-3 
 
 
Geomorphic Erosive and Depositional Reaches for the Fort Peck River Segment
 
  

Geomorphic Reaches  - RM   

GR - RM  

Erosion  

Bank  

(1980-1998)  
3

(m /yr)  

Bed  

(1976-1985)  
3

(m /yr)  

Deposition  

Bank  

(1976-1985)  
3

(m /yr)  

Bed  

(1976-1985)  
3

(m /yr)  

Balance  

Bank  Bed  

GR 1  - RM 1768-1750  -13,831  -142,964  21,761  42,929  7,930  -100,035  

GR 2  - RM 1749-1753  -108,329  -238,976  93,122  30,438  -15,207  -208,538  

GR 3  - RM 1712-1700  -64,803  -34,104  1,209  24,255  -63,594  -9,849  

GR 4  - RM 1699-1686  -46,945  -251,561  42,889  0  -4,056  -251,561  

GR 5  - RM 1685-1654  -182,203  -170,633  100,791  54,650  -81,412  -115,983  

GR 6  - RM 1653-1621  -101,863  -97,388  184,369  0  82,506  -97,388  

GR7&8  - RM 1620-1599  -131,167  -50,447  65,815  240,488  -65,352  190,041  

Data excerpted from Biedenharn 2001 



                                              

  
 

  

Fieldwork  in 2005 and sediment sampling  by  Biedenharn  (2001)  indicated  that available  bedload 

sediments are  generally  finer  than in other segments.  Segment length  is twice  that of  the 

Garrison River  Segment and nearly  four times the  length  of  Gavins Point  River  Segment.   It  is a  

narrow segment, with riverine  corridor widths  averaging  less than 800 feet, compared to the  

Gavins Point River Segment, which averages 3,000 feet in width.  

7.2  Summary  of Nest Data  
Despite  its large  riparian habitat acreage, the TP DMS  contains only  102 nest records for  the Fort  

Peck River  Segment.  These  102 nest records span the 2001 through 2006 breeding  seasons.  

Given this limitation in data, many  of  the assessments conducted for  the downstream segments  

were found to be less useful for the Fort Peck River Segment because so few nests are distributed 

over a much larger riparian area.  

7.3  Distribution  of Nesting  Habitat  by  NestArea  
The  NestArea  segmentation of  the  nest database  was prepared  to group  nests by  location to show  

trends over breeding  seasons.  Table 7-4 shows the distribution of  total nests  established for  both 

species.  As shown  in the  table,  least terns established 96 nests  and piping  plovers only  6  nests  

throughout the  six-year  period of  analysis.  The  number  of  nests  established increased  each year, 

from one in 2001 to 23 in 2006.  

Nests  were  clustered on  available nesting-habitat distributed within only  12 river miles of  the  

nearly  200-mile segment (indicated by  the  number  of  rows in Table 7-4).  Three  river mile 

locations (RMs 1598, 1607, and 1615)  supported 75 percent of  all  nests  established during  the 

period of  record.  Two river  mile locations (RMs 1598 and 1615)  supported nesting-habitat for  

the last four  years out of  the six  years in the analysis  period.  Only  five  sites continued to support 

nesting in 2006.  

Table 7-4 
 
 
Distribution of Least Tern and Piping Plover Nests by RM and Year
 
  

 2001  2002  2003  2004  2005  2006  Total Nests  Total  

RM  ILT  PPL  ILT  PPL  ILT  PPL  ILT  PPL  ILT  PPL  ILT  PPL  ILT  PPL  All  

1580      3   5       8   8  

1598    7  1  8  1  3     1   19  2  21  

1607          5   7   12   12  

1615      3  2  6   10  1  10  1  29  4  33  

1637    3           3   3  

1659    6     2       8   8  

1665          1   1   2   2  

1674          1     1   1  

1690      2   4   2     8   8  

1692            3   3   3  

1712  1             1   1  

1683          2     2   2  

Total  1  0 16 1 16 3 20 0  21  1  22  1  96  6  102  

Upper Missouri River Emergent Sandbar Habitat Mechanical & Artificial Creation and Maintenance 

Final Programmatic EIS 
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7.4 Productive Emergent Sandbar Habitat Characteristics 
As stated previously, mapped ESH in the Fort Peck River Segment declined by 72 percent from 

1999 to 2005 (883 to 247 acres). The 247 acres of ESH mapped for 2005 were comprised of 142 

separate polygons representing islands or habitat patches. These 2005 ESH polygons were used 

to select nests from the TP DMS located within the Fort Peck River Segment. 

An intersection of the 1999 and 2005 ESH acres revealed that the polygons overlapped at 78 

locations, which had a total area of 93 acres. It is important to note that none of these areas 

contained a recorded nest between 2001 and 2006. The sustained high stage from the 1997 

releases was only 1.5 feet above mean stage for an extended period
46

46 
 USGS continuous  stream  flow  gage on  the Missouri at Culbertson,  Montana.
 
  

. These two observations 

indicate that the 1996-1997 high-water event did not create persistent and frequently used 

nesting-habitat. It is more likely that the high discharge event re-set natural successional 

processes and mobilized sand for subsequent redistribution by more normal flows. 

The 1999 and 2005 ESH polygons were intersected with the nest-point data. Three nests from 

the period analyzed (2001-2006) were spatially coincident with 1999 ESH polygons. All three 

were least tern nests established in 2002 and none were successful. The analyzed nests that were 

coincident with 2005 ESH polygons included one from 2004, 10 from 2005 and 12 from 2006, 

all of which were recorded as successful. Seventy-nine nests, 77 percent of the total, were not 

contained within ESH polygons in 1999 or 2005. 

An intersection was performed between nests established in 2004, 2005 and 2006 and the 2005 

habitat delineation. Approximately 75 percent of these nests occurred on habitat polygons 

mapped as ESH or as Daily Inundated Sand Plain.
47 

47 
 Section  2  describes the difficulty  in  delineation  of  boundaries between  these habitat types  due to  the influence  of
 
  

daily  stage changes.
 
  

The 2005 aerial imagery was obtained 

during higher flows in the early part of the breeding season. Nesting-habitat identified as Daily 

Inundated Sand Plain may identify either sites within the daily power-peaking pulse stage change 

prior to nesting activity, or areas used during prior years that have subsequently eroded. Upland 

natural succession had overcome 8 percent of nest sites, and erosion accounted for the loss of 17 

percent of mapped nesting sites that appeared as either Shallow Water or Lacustrine Sediments 

in the 2005 imagery. The 2005 habitat polygons that captured nest points sum to 92 acres.  

Approximately seven acres were mapped as ESH and 65 acres as daily-inundated sand for 2005. 

A much smaller portion of each of these was used for nesting in the period of analysis. 

Nesting in this segment appears to have occurred principally on sandbar habitat created through 

redistribution of mobilized sands by operational flows during annual high discharge periods. 

Temporary nesting sites were, for the most part, either inundated during a subsequent higher 

flow regime or redistributed by annual high flows. Similar to the Garrison River Segment, the 

annual peak flow of the Fort Peck River Segment occurs outside the breeding season. 

The seven acres mapped as ESH for 2005 that supported a nest in the period of record is only 3 

percent of the ESH mapped for that year. The remaining 240 acres may be suitable for nesting 

when considered from aspects of elevation and period of exposure during the breeding season.  
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7.4.1 Mapped ESH Not Used for Nesting Habitat 

The phenomenon of non-use of barren sandbar for nesting by least tern and piping plover was 

assessed for the Gavins Point River Segment (see Section 3). Sandbar non-use was principally 

explained for more than 90 percent of sites by proximity to cottonwood gallery forest (or other 

elevated shoreline features), high flooding frequency (relative low elevation), and small habitat 

patch size. Thresholds derived for these factors were used in the Sensitive Features Assessment.  

The assessment defines potential locations in each study area segment that are most likely to 

support ESH management activities and attract nesting pairs. The most effectively prohibitive 

feature to nesting was the proximity to gallery forest canopies. 

Within the Fort Peck River Segment, a distance of 550 feet from gallery forest edge was found to 

exclude 95 percent of all nests, using the entire 2001-2006 nest point dataset (see discussions in 

Section 2 and Section 3). Forest buffer polygons created using this distance for the Fort Peck 

River Segment sensitive features assessment were used to select 2005 ESH polygons.  Of the 142 

ESH polygons comprising 247 acres, only 33 were found to be fully outside the gallery forest 

buffer. Eight of these, accruing to 7.2 acres, supported a nest during one or more years between 

2001 and 2006. Review of the GIS mapping reveled that the majority of these occurred at 

locations where agricultural practices had removed stream bank edge forest.  

There were 57 ESH polygons completely within forest buffers within the Fort Peck River 

Segment. Another 20 polygons were at least 50 percent within the forest buffer. The total 

acreage of ESH within the buffer was found to be 212 acres (86 percent of the total ESH 

acreage). Twenty-five ESH polygons comprising 27 acres (11 percent of the ESH acreage), and 

not occurring within the forest buffer, did not support nesting. Several of these are close to other 

elevated features such as bridges that also restrict nesting. Other ESH polygons were in 

restrictive buffers for one or more anthropogenic features that also appear to restrict nesting 

proximity such as irrigation pumps and domiciles. The remaining 8 acres could not be explained 

within the existing dataset. These may be topographically too low and thus frequently flooded. 

They may be too small (three were less than 0.07 acres). It may be that these remaining ESH 

sites will be colonized in future years. Combined with the polygons that supported nests, a total 

of approximately 35 acres (acres that did support nesting plus areas that might support nesting) 

of ESH may be suitable for nesting in the 39,000-acre, 196-mile long Fort Peck River Segment. 

7.5 Establish ESH Acreage Goals for PEIS Alternative 5 
This analysis defines the area of measured nesting-habitat for least tern and piping plover in the 

Fort Peck River Segment. The results of the analysis were used to provide ESH acreage goals 

for the segment under Alternative 5 of the PEIS. The methodology described in Section 2 of this 

document was used to measure nesting-habitat on an annual and total basis for the Fort Peck 

River Segment.  Steps in the analysis are briefly reviewed below. 

1.	 Separate the data by year, species, and NestArea. 

2.	 Measure distances between nests, and identify the nearest-neighbor distance for each 

nest. 

3.	 Establish the radius of nesting-habitat circles for each NestArea, species, and year. 

4.	 Establish nesting-habitat polygons for each NestArea, species, and year as the area within 

habitat circles, counting overlapping areas only once. 
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5.	 Combine species and year habitat circles for each Nest Area, counting overlapping areas 

only once.  Establish acreage goals for the Fort Peck River Segment under PEIS 

Alternative 5 by adding the acreage for each NestArea in the segment. 

Since there were only six piping plover nests established in the period of record, measured 

nesting-habitat area is not relevant. The average annual measured distance derived for the entire 

Garrison River Segment was used to estimate the area used by piping plover (151 foot habitat 

circle radius) under the assumption that the Garrison River Segment nest spacing average would 

serve as a reasonable proxy for this segment. Since birds either nested at widely separated 

locations or in different years, each nest is estimated to account for 1.64 acres of nesting-habitat, 

shown in Table 7-5. 

Table 7-5
 
Piping Plover Measured Nesting Habitat Acres by NestArea and Year
 

NestArea  2002  2003  2005  2006  

3Buttes: 1614.6     1.64  

3Buttes: 1615.1B   1.64    

3Buttes: 1615.2   1.64    

3Buttes: 1615.6B    1.64   

Bainsville: 1598.3B  1.64  1.64    

Total  1.64  4.93  1.64  1.64  

Table 7-6 shows the measured nesting-habitat acreage  used by  least terns.  The  average  annual  

acreage  used by  least tern for  the period record  is 3.52 acres for  the entire  Fort Peck River  

Segment.  
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Table 7-6 
 
 
Least Tern Measured Nesting Habitat Acres by NestArea and Year
 
  

 YEAR     

NestArea  2001  2002  2003  2004  2005  2006  Average  
Year  

Count  IV  

Bainsville: 1598.3B   0.16  0.20  2.18   1.01  0.89  4  3.55  

Chelsea: 1692.2       2.84  2.84  1  2.84  

Sprole: 1664.6      1.01  1.01  1.01  2  2.01  

Buford: 1580.4     1.79    1.79  1  1.79  

Buford: 1580.3B     1.71    1.71  1  1.71  

Poplar: 1673.6      1.01   1.01  1  1.01  

Poplar: 1682.9      1.01   1.01  1  1.01  

Poplar: 1683.0      1.01   1.01  1  1.01  

Nickwall: 1689.7    0.15  0.31  0.45   0.30  3  0.91  

3Buttes: 1615.0A     0.79    0.79  1  0.79  

Buford: 1580.3A    0.48  0.27    0.38  2  0.75  

3Buttes: 1615.0C     0.75    0.75  1  0.75  

Nickwall: 1689.6      0.45   0.45  1  0.45  

3Buttes: 1615.2    0.36     0.36  1  0.36  

3Buttes: 1615.6B      0.33   0.33  1  0.33  

Bainsville:1 598.3A     0.30    0.30  1  0.30  

Cedar Coulee: 1606.7      0.10  0.19  0.14  2  0.28  

3Buttes: 1614.6       0.27  0.27  1  0.27  

3Buttes: 1615.6A      0.23   0.23  1  0.23  

Mortarstone Bluff: 1659.1     0.22    0.22  1  0.22  

Cedar Coulee: 1606.8       0.22  0.22  1  0.22  

3Buttes: 1615.0B     0.13    0.13  1  0.13  

Wolf Point: 1712.2  0.09       0.09  1  0.09  

Mortarstone Bluff: 1659.2   0.06      0.06  1  0.06  

2Mile Ck: 1636.7   0.03      0.03  1  0.03  

3Buttes: 1615.1A     0.02    0.02  1  0.02  

Mortarstone Bluff: 1659.3   0.00      0.00  1  0.00  

Total  0.09  0.26  1.21  8.48  5.58  5.53  3.52    

Active NestAreas  1  4  4  11  9  6  6    

Active Nest Count  1  16  16  20  21  23  16    
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Measured  nesting-habitat acreages were  calculated to determine  the  total acreage  used for 

nesting  by  each species for  the period of  record at all  nesting  sites.  The  entire  acreage  used for  

nesting  by  piping  plover  was 8.98 acres.  Least tern utilized a  total of  19.2  acres.  A second and 

final procedure  combined nesting  sites for  least tern and piping  plover to estimate  the entire  area  
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used by both species during the period of record. The measured nesting-habitat usage area for 

least tern and piping plover is 26.58 acres. 

The measured nesting-habitat acreages compare well with the habitat mapping assessment using 

2005 polygons, and the acreage estimated to be usable for nesting. The area of sandbar islands 

mapped for 2005 that supported nests was 7.2 acres, which compares favorably with the 7.22 

acres for combined least tern and piping plover measured nesting-habitat acreage for that year. 

The estimate based on the summary of unencumbered acres (those completely outside of 

restrictive areas and exclusionary zones) and separated from the shoreline during the breeding 

season, was 35 acres. This area is large enough to include the 26.28 acres of least tern and 

piping plover nesting-habitat estimated as the total area used for nesting for all years of record by 

the measured nesting-habitat method. The area of sandbar supporting nesting and the 2005 

polygons (all habitats except open water) overlap with the residual area outside all restrictions 

and exclusionary zones described in 7.4.1. The measured nesting-habitat acreages are fully 

within all three of these areas. 

The similarities of nesting-habitat estimations and the spatial coincidences between mapped ESH 

area and estimated ESH build zones suggests that the Fort Peck River Segment has limited 

ability to support ESH. The distribution of nesting-habitat over time demonstrates that nesting-

habitat is being created and lost each year. 

7.6 Sensitive Features and Protective Buffers Assessment 
The sensitive features and protective buffers assessment defines those areas most suitable for 

ESH construction and maintenance, as well as those areas that if used would result in potentially 

significant impacts to either the natural or manmade environment. This process of eliminating 

areas that should be avoided leaves the remaining areas as the most suitable for ESH 

construction and maintenance for the Fort Peck River Segment. These areas include known 

locations for the habitats of other protected plant and animal species, natural heritage and 

cultural resources, public and private infrastructure features, existing public and private 

recreational features, and other elements of the constructed environment. The steps involved in 

conducting this analysis are explained in detail in Section 2 of this document, and are outlined 

below. 

5.	 Solicit input on sensitive resources and buffer distances from affected states and 

agencies; 

6.	 Create an anthropogenic features dataset from aerial imagery; 

7.	 Establish the separation distance between nesting habitat and anthropogenic features; and 

8.	 Establish the minimum flow channel, channel width restrictions, and define the predator 

moat area; 

The result of the analysis is a set of spatial restrictions that categorize the riverine corridor 

acreage into three categories.  These categories are listed below. 

4.	 Exclusion Areas are locations at which ESH could not be constructed because intrusion 

into these locations could cause significant geomorphic alterations to the river corridor.  

Such an intrusion would risk physical and economic damages to public and private 

infrastructure or land uses. Exclusion areas include the estimated minimum flow way for 
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normal flowage (i.e., the thalweg), narrow channel reaches, and areas needed to provide a 

predator moat. 

5.	 Restrictive Areas are locations at which ESH could be constructed and maintained at 

relatively low physical risk, but could put nesting habitat in areas at risk from predation, 

recreation encroachment, or locations otherwise limited for nesting use and productivity. 

Areas of limited usability are those areas defined by analysis of distances from features 

that have shown to be restrictive to nest establishment or nest success. 

6.	 Available Areas are locations that are most suitable for the construction and maintenance 

of ESH. However, it is important to note that any construction activities would need to 

ensure that other high-interest features (e.g., archeological and cultural resources, or other 

protected species) would be avoided. 

The acreage for Restrictive Areas, and Available Areas is summarized by habitat type for the 

Fort Peck River Segment in Table 7-7. It is important to note that Available Area acres is a 

subset of Restrictive Area acres. 

Table 7-7
 
Residual Available Area for ESH Construction: Fort Peck River Segment
 

Habitat Type Acres 2005 
Restrictive 
Area Acres 

Available 
Area Acres 

Open Water 17,120 4,497 1,646 

Emergent Sandbar Habitat 247 193 101 

Herb-Shrub-Sapling 8,341 5,902 1,171 

Non-ESH Sand 399 266 64 

Riverine Forest 3,796 3,125 39 

Active Agricultural Row Crop 337 268 35 

Wetland Matrix 4,326 2,877 0 

Shallow Water 2,481 1,453 384 

ESH Maintenance/Creation Test Areas 7 6 3 

Daily-Inundated Sand Plains 1,770 1,015 341 

Lacustrine Fine Sediments 185 153 40 

Total 39,009 19,753 3,825 

Percent 51% 10% 
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8 Summary of Findings and Comparisons 

This section presents summary observations from analysis, data collection, and investigations of the 

characteristics of riverine habitat conducted between 2004 and 2006 for the five study area 

segments of the upper Missouri River. In addition, the analyses provide initial guidance for 

implementation of the Emergent Sandbar Habitat Creation and Maintenance Program. Summary 

findings and observations are provided within this section under five major headings, which are 

provided below. 

1. Habitat Delineation Summary; 

2. Comparisons to Previous Study Area Habitat Delineations; 

3. The Effect of River Stage on Habitat Delineation; 

4. Measures of Population Productivity; and 

5. ESH Construction and Maintenance Program Considerations. 

8.1 Habitat Delineation Summary 
Ten separate habitat delineations

48 

48 Two separate years for each of the five study area segments. 

were performed to define and measure the habitat in nearly 400 

miles of riverine environment totaling approximately 116,000 acres (181 square miles) within five 

designated segments of the Missouri River. 

Table 8-1 shows the results from the habitat delineations conducted for both years for each of the 

five study area segments. The ESH acreage measured was used to establish the acreage goals for 

Alternatives 3 and 4 in the PEIS. The 6,754 acres of ESH delineated in all five study area segments 

from the 1998/1999 imagery established acreage goals for Alternative 3 of the PEIS. The 1,985 

acres of ESH delineated in all five study area segments from the 2005 imagery established acreage 

goals for Alternative 4 of the PEIS. As shown in the table, each of the study area segments incurred 

a substantial decrease in ESH acreage. Over 6,700 acres of ESH were delineated from the 

1998/1999 imagery, which was reduced to about 2,000 acres of ESH delineated from the 2005 

imagery. The table also shows that gains in acreage for the entire study area occurred in the 

following habitat types: Agriculture Row Crop (280 acres), Daily Inundated Sand Plain (1,560 

acres), Riverine Forests (765 acres), Herb/Shrub/Saplings (5,122 acres), Lacustrine Fine Sediments 

(185 acres), and Wetland Matrix (1,625 acres). 

Table 8-2 provides a summary of the acreage in each of the habitat classification types for both 

delineation years over the entire study area. The table also provides a brief description of the 

processes that influenced the habitat acreage changes. 
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Table 8-1 
 
 
Acreage Summaries  by Habitat Type and Segment for 2005 and 1998/1999
 
  

Habitat Name  
Imagery 

Year  

Gavins 
Point  
River  

Segment  

Lewis 
and Clark 

Lake 
Segment  

Fort  
Randall  
River  

Segment  

Garrison  
River  

Segment  

Fort Peck  
River  

Segment  

Total  

Active Agricultural Row Crop  
1998/1999  54  91  20  29  93  287  

2005  77  147  60  94  190  568  

Anthropogenic  Features  
1998/1999  0  0  0  0  0  0  

2005  0  0  10  0  0  10  

Daily Inundated Sand Plain  
1998/1999  0  431  478  1,711  1,600  4,220   

2005  0  380  1,370  2,257  1,770  5,777   

Emergent Sandbar Habitat  
1998/1999  2,944  566  295  2,066  883  6,754   

2005  880  142  128  588  247  1,985   

Riverine Forest  
1998/1999  3,425  254  1,014  650  3,204  8,547   

2005  4,325  247  859  927  2,954  9,312   

Herb/Shrub/Sapling  
1998/1999  1,498  599  1,405  2,798  7,122  13,422   

2005  2,391  919  2,164  4,977  8,093  18,544   

ESH Creation Test Area  
1998/1999  0  0  0  0  16  16  

2005  0  0  0  0  7  7  

Lacustrine Fine Sediments  
1998/1999  0  0  0  0  0  0  

2005  0  0  0  0  185  185  

Non-ESH Sand  
1998/1999  2,208  259  327  1,306  676  4,776   

2005  256  20  120  480  399  1,275   

Open  Water  
1998/1999  11,893  3,270  5,639  12,951  17,714  51,467   

2005  12,678  3,684  4,926  12,237  17,135  50,660   

Shallow  Water  
1998/1999  1,290  3,666  2,931  1,856  2,474  12,217   

2005  1,932  3,222  2,470  2,137  2,405  12,166   

Wetland Matrix  
1998/1999  144  7,570  1,505  1,059  3,791  14,069   

2005  688  8,397  1,684  822  4,102  15,693   

1998/1999 Total   23,456  16,706  13,615  24,427  37,573  115,777  

2005 Total   23,228  17,157  13,790  24,518  37,487  116,180  
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Table 8-2
 
Summary of Acres Changed by Habitat Type for All Segments Combined
 

Habitat Name 

Total 
Acres 

1998/1999 

Total 
Acres 
2005 Interpretation/Comment 

Active Agricultural Row Crop 287 568 
Slight increases in use of the riverine corridor for agriculture 
have occurred over the past nine years. 

Anthropogenic Features 0 10 
Slight increases in use of the riverine corridor for other 
anthropogenic uses have occurred over the study period. 

Daily Inundated Sand Plain 4,220 5,777 
Power-peaking in the upper study area segments 
redistributed ESH locally around persistent sandbars and 
islands. 

Emergent Sandbar Habitat 6,754 1,985 

Sediments mobilized and deposited by the extended 
duration high-flow releases have been reduced by the 
processes of erosion and vegetation encroachment.  Some 
sediments have redeposited at lower elevations by 
subsequent high-water events. Some volume of sediment 
has been swept from the reaches downstream to lakes or to 
the navigation channel below the Gavins Point River 
Segment. 

Riverine Forest 8,547 9,312 
Areas previously classified as Herb-Shrub-Sapling habitat 
have grown sufficiently to be reclassified as forest habitat. 

Herb-Shrub-Sapling 13,422 18,544 
Vegetation encroachment of formerly barren areas has 
occurred through natural succession for both upland and 
wetland habitats. 

ESH Creation Test Area 16 7 
The effects of the vegetation control trials observable in 
1998 have been reduced through natural succession. 

Lacustrine Fine Sediments 0 185 
Nearly nine years of drought since 1997 lowered Lake 
Sakakawea levels, exposing silt-clay lacustrine plains in the 
lower part of the Fort Peck River Segment. 

Non-ESH Sand 4,776 1,275 
Terrestrialized areas of barren sand have eroded into the 
river and/or succumbed to vegetation encroachment for 
both upland and wetland habitats. 

Open Water 51,467 50,660 
Open Water declines are due to redistribution of sediments 
from banks, islands, and sandbars to Shallow Water and 
Daily Inundated Sand Plain habitats. 

Shallow Water 12,217 12,166 

Slight change in shallow water area suggests that the 
energetics of the various segments have changed little, 
retaining a similar sediment retention capacity following the 
1997 releases. 

Wetland Matrix 14,069 15,693 

Hydrophytic community succession has naturally 
proceeded, particularly in the Lewis and Clark Lake 
Segment. The most dramatic change however occurred in 
the Gavins Point River Segment. 

Total 115,777 116,180 
Minor, incremental bank erosion along the lengths of all 
segments has increased the total area of riverine habitats 
within the high banks. 
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Table 8-3 shows a comparison of percent habitat composition by segment, and provides a 

normalized comparison among the study area segments. As shown on the table, ESH measured in 

the 2005 imagery was approximately 30 percent of the ESH measured in the 1998/1999 imagery.
49 

49 
  Total ESH as  a percent of  total habitat change from  1998/1999  to  2005:  5.83  % reduced  to  1.71%.  

The direction and magnitude of changes in habitat composition among the segments indicates 

differences in the fate of ESH measured from 1998/1999 imagery – changes in ESH are controlled 

by both natural and induced influences that dominate each study area segment. Conclusions that 

can be drawn from Table 8-3 include: 

ESH acreage lost from the Gavins Point River Segment was converted to wetlands, 

herbaceous upland vegetation and shallow water; 

ESH acreage lost in the Lewis and Clark Lake Segment was colonized by vegetation and 

converted to upland and wetland vegetation, with little material redistribution occurring; 

ESH acreage lost in the Fort Randall River Segment eroded into lower-elevation shallow 

plateaus, due to the segment’s low energy and influence from daily power-peaking; and 

ESH acreage lost in the Garrison River Segment and Fort Peck River Segment eroded 

primarily from the upstream reaches of the segments. 

Table 8-3
 
Comparison of Percent Habitat Composition by Segment
 

Habitat Name 
Imagery 

Year  
Gavins 
Point  

Lewis 
and  

Clark  

Fort  
Randall  

Garrison 
Fort  
Peck  

Total 

Appendix B 8-4 

Active Agricultural Row Crop  
1998/1999  0.23%  0.54%  0.15%  0.12%  0.25%  0.25%  

2005  0.33%  0.86%  0.44%  0.38%  0.51%  0.49%  

Anthropogenic  Features  
1998/1999  0.00%  0.00%  0.00%  0.00%  0.00%  0.00%  

2005  0.00%  0.00%  0.07%  0.00%  0.00%  0.01%  

Daily Inundated Sand Plain  
1998/1999  0.00%  2.58%  3.51%  7.00%  4.26%  3.65%  

2005  0.00%  2.21%  9.93%  9.21%  4.72%  4.97%  

Emergent Sandbar Habitat  
1998/1999  12.55%  3.39%  2.17%  8.46%  2.35%  5.83%  

2005  3.79%  0.83%  0.93%  2.40%  0.66%  1.71%  

Riverine Forest  
1998/1999  14.60%  1.52%  7.45%  2.66%  8.53%  7.38%  

2005  18.62%  1.44%  6.23%  3.78%  7.88%  8.02%  

Herb/Shrub/Sapling  
1998/1999  6.39%  3.59%  10.32%  11.46%  18.96%  11.59%  

2005  10.29%  5.36%  15.69%  20.30%  21.59%  15.96%  

ESH Creation Test Area  
1998/1999  0.00%  0.00%  0.00%  0.00%  0.04%  0.01%  

2005  0.00%  0.00%  0.00%  0.00%  0.02%  0.01%  

Lacustrine Fine Sediments  
1998/1999  0.00%  0.00%  0.00%  0.00%  0.00%  0.00%  

2005  0.00%  0.00%  0.00%  0.00%  0.49%  0.16%  

Non-ESH Sand  
1998/1999  9.41%  1.55%  2.40%  5.35%  1.80%  4.13%  

2005  1.10%  0.12%  0.87%  1.96%  1.06%  1.10%  

Open  Water  
1998/1999  50.70%  19.57%  41.42%  53.02%  47.15%  44.45%  

2005  54.58%  21.47%  35.72%  49.91%  45.71%  43.60%  

Shallow  Water  
1998/1999  5.50%  21.94%  21.53%  7.60%  6.58%  10.55%  

2005  8.32%  18.78%  17.91%  8.72%  6.42%  10.47%  

Wetland Matrix  
1998/1999  0.61%  45.31%  11.05%  4.34%  10.09%  12.15%  

2005  2.96%  48.94%  12.21%  3.35%  10.94%  13.51%  

http:imagery.49
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8.1.1 System Responses to the 1996-1997 High Flows 

The 1996-1997 high-flow releases maintained higher than normal stage throughout the five study 

area segments for more than 180 days. Extensive sand depositions created during this event 

prompted increases in least tern and piping plover populations and productivity, which were most 

notable in the Gavins Point River Segment (see Attachment 3 for details). 

The 1996-1997 high flow releases were experienced very differently in the various study area 

segments. While the Gavins Point River Segment had experienced a flow driven stage 5 to 8 feet 

above breeding season normal, the other segments appear to have been subject to high flows from 

0.5 to 3 feet above normal.
50 

50 
 Duration  and  stage data are assessable using  readily  available from  USGS continuous  stream  flow  gages  located  

throughout each  segment.   

The Lewis and Clark Lake Segment and the Fort Randall River 

Segment each experienced stages of 0.5 to 1.7 feet above mean stage. This range is less than the 

daily power peaking stage range for Fort Randall River Segment (0.7 to 4.0 feet). The Garrison 

River Segment experienced a 2 to 3 feet increase in stage during the high-flow period. A great 

amount of sand was likely mobilized in these upper segments due to the duration of high water 

surface elevations. However, the majority of the sand appears to have created extensive shoals of 

daily-inundated sand plain, succumbed to wetland vegetation or been eroded and washed 

downstream.  

In the Gavins Point River Segment, much of the habitat formed was lost to erosion and natural 

vegetation succession. Erosion was the most dominant cause of ESH loss in all five study area 

segments except the Lewis and Clark Lake Segment, where the relatively low-lying sand 

accumulations were colonized by cattails, cottonwoods and willows. The Gavins Point releases that 

exceeded 45,000 cfs for approximately 30 days in the winter of 1999, and again in the winter of 

2000 appear to have eroded and redistributed sand. A number of small, relatively low elevation 

sandbars were created in the lower portion of the segment – these bars briefly supported nesting.  

As a result of rapid erosion, the area of sand presumably visible in early 1998 was noted to have 

declined 75 percent by 2002 (BiOp 2003, Vander Lee 2004) in the Gavins Point River Segment.  

Approximately 550 acres of ESH that was suitable for nesting remained in the segment (Vander 

Lee; 2003, 2004). The area of elevated, barren sand located in flow-protected portions of the river 

remained approximately the same from 2001 to 2005, although vegetation succession had began to 

reduce the area suitable for nesting by 2003. 

ESH acreage declined significantly between 1998 and 2005, with losses ranging between 60 percent 

and 75 percent among the study area segments. A comparison of the habitat acreage findings in 

Tables 8-1 through 8-3 above illustrates the systematic stabilization responses, by segment, to the 

perturbations of the 1996-1997 high releases. 

8.2 The Effect of River Stage on Habitat Delineation 
The Fort Peck River Segment, the Garrison River Segment, the Fort Randall River Segment, and 

the Lewis and Clark Lake Segment experience a daily change in stage from about 0.5 feet to more 

than 5 feet because of changes to releases associated with daily peak power generation. This stage 

change repeatedly inundates and exposes low elevation sandbars. As such, the time of day when 

the aerial imagery is captured is essential information for the development of an accurate ESH 

acreage estimate. Slopes of many low elevation sandbars were measured to be less than 1 percent, 

which means that a 0.5-foot increase in river stage would move the waterline 50 feet up the sandbar 
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slope. The reaches affected by this daily ebb and flow show acreages of the Daily Inundated Sand 

Plain habitat type. 

Comparisons between habitats delineated from aerial imagery obtained at different times cannot be 

reliably compared unless differences in stage are known. Differences in stage during aerial image 

capture can profoundly affect the acreage estimates of habitats that exist at the lower elevations of a 

sandbar. For example, Table 8-4 provides both daily flow volume and stage measured from stream 

gages located within each segment for the day the photographs were acquired. These data illustrate 

the potential effect of river stage on habitat delineation. 

The areal extent of Lacustrine Fine Sediments, Non-ESH Sand, Open Water, Shallow Water, and 

Wetland Matrix would be most affected by these differences Other spatial measurements, 

including elevation data, could be used to correct for stage differences between photo sets in order 

to accurately measure habitat and evaluate trends. 

Table 8-4 
 
 
Flow  and Stage for Day of Aerial Photograph Acquisition
 
  

Segment & Gage  Year  Date  Flow  
(cfs)  

Stage  
(feet)  

Gavins Point River  Segment  
Gage:  Maskell, NE  

1998  05/04/1998  26,000  22.5  

1999  06/16/2000  34,000  23.6  

1999  07/07/1999  38,400  24.6  

2000  08/09/2000  31,500  23.3  

2005  06/15/2005  21,000  21.6  

2005  06/17/2005  21,000  21.6  

Fort Randall  River  Segment  
Lewis and Clark Lake Segment  
Gage:  Springfield, SD  

1998  05/04/1998  22,000  6.94  

2005  06/15/2005  14,800  8.17  

2005  06/18/2005  14,700  8.13  

2005  07/07/2005  20,000  7.44  

Garrison River  Segment  
Gage:  Washburn, ND  

1998  05/03/1998  20,100  11.12  

2005  07/05/2005  15,100  10.04  

2005  07/06/2005  15,200  10.05  

Fort Peck River Segment  
Gage:  Culbertson, MT  

1998  09/02/1998  10,912  6.05  

1999  07/07/1999  10,100  5.09  

2005  06/25/2005  5600  4.53  

2005  07/01/2005  5200  4.16  
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8.2.1 Gavins Point River Segment 

The 1998 and 2005 acreage findings for the Gavins Point River Segment are reasonably comparable 

for ESH, Non-ESH Sand, and Wetlands, while the actual extent of Shallow Water is probably over-

represented for 2005 due to a slightly lower stage than 1998. The 1998 flow is 5,000 cfs higher 

than the 2005 flow; but the stage differences across the segment may be less than 1 foot (0.9 feet 

measured at the Maskell gage). 

Most sandbars in the Gavins Point River Segment have a 1:1 or greater slope near the waterline
51

51 
 Derived  from  the 2005  LiDAR,  topographic surveys,  and  field  observations  in  2005  and  2006.  

. 

Most of the distance around the perimeters creates a small step (0.5 to 2.0 feet). Therefore, a stage 
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difference of less than one foot would have little effect on acreage estimates. Most persistent 

wetlands visible in early summer support vegetation that is taller than one foot, which is visible at 

either stage. Shallow water would be relatively more visible in 2005, since it is observed and 

delineated through standing water – any difference between years for this type can be explained by 

the difference in stage. 

8.2.2 Fort Randall River Segment / Lewis and Clark Lake Segment 

The stage difference for the Fort Randall River Segment and the Lewis and Clark Lake Segment 

taken together averages 0.96 feet. It is likely the Wetlands Matrix and Open Water acreage 

comparisons are reliable for both segments, while Non-ESH Sand, Daily Inundated Sand Plain, and 

Shallow Water are over-represented in 2005. Since remaining ESH in the Lewis and Clark Lake 

Segment would be found on the raised Niobrara Delta islands, stage-area relationships are probably 

not greatly affected by the year-to-year differences. Many of the Fort Randall River Segment 

sandbars are very gradual in cross-section, lacking the “step” often seen in the Gavins Point River 

Segment. 

8.2.3 Garrison River Segment 

Stage differences between imagery years for the Garrison River Segment roughly one foot. The 

time of day (morning) suggests that power-peaking was not occurring.  A higher water level in 1998 

would have under-represented ESH, Non-ESH Sand, and Daily Inundated Sand Plain as compared 

to the 2005 imagery. The losses to lower elevation habitat types resulting primarily from erosion 

are probably greater in 2005 than could be measured because the higher stage in 1998 would have 

concealed these habitat types. 

8.2.4 Fort Peck River Segment 

The problems with the Fort Peck River Segment delineations, discussed in Section 7, indicate a 

significant stage difference between 1998, 1999, and 2005 imagery. Due to a higher stage in 1998, 

the 1999 imagery likely represents a greater amount of ESH and other low-lying habitat types than 

was available in the previous year. Due to stage difference, comparison of the 1999 and 2005 

delineations likely underestimates the actual amount of ESH lost to erosion. 

8.3 Comparisons to Previous Study Area Habitat Delineations 
Results from three previous habitat delineation efforts were compared to the delineation results 

presented in this PEIS support document.
52 

52 
 Delineations  presented  in  this  document are referred  to  as PEIS Delineations.  

Results from the delineations presented in this 

document were first compared to the 2015 RPA
53 

53 
 RPA:  Reasonable and  Prudent Alternative.  

goals from the 2003 BiOp Amendment. 

Delineations of study area segments conducted as part of geomorphological assessments related to 

bank stabilization were then compared to the PEIS delineations. The third comparison was to 

delineations conducted for the Gavins Point River Segment on behalf of the Omaha District’s 
Threatened and Endangered Species Section. 

8.3.1 Comparison of PEIS Delineations to 2015 RPA Goals 

In order to comply with the 2015 RPA goals from the 2003 BiOp Amendment, the Corps must 

create and maintain approximately 12,000 acres of ESH within the five study area segments. The 
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BiOp states that the Corps is to provide “tern and plover habitat as seen on Segments 4, 8, 9 and 10 

in 1998”.
54 

54 
 Segment 4:  Garrison  River  Segment ,  Segment 8:  Fort Randall River  Segment, Segment 9:  Lewis  and  Clark  Lake 



Segment, Segment 10:  Gavins  Point River  Segment.
 
  

Table 8-5 provides a  comparison of the  2015 RPA goals
55

55 
 The Fort Peck  River  Segment  goals were not prescribed  in  the 2015  RPA  goals.
 
  

  and 1998/1999 ESH acreages 

delineated for the PEIS. Table 8-6 shows the differences between the 2015 RPA goals and the PEIS 

delineation of the 1998/1999 imagery on an acre per river mile basis. 

Table 8-5
 
2015 RPA Goals Compared to PEIS Delineation of 1998/1999 Imagery
 

Total Acres
 

Segment 
2015 RPA  
Objective  

(acres)  

PEIS  ESH  
1998/1999  

(acres)  
Difference  

(acres)  

Gavins Point River Segment 4,648 2,944 1,704 

Lewis and Clark Lake Segment 1,360 566 795 

Fort Randall River Segment 700 295 405 

Garrison River Segment 4,295 2,066 2,229 

Fort Peck River Segment 883 883 N/A 

Total Acres 11,886 6,754 5,132 

Table 8-6 
 
 
2015 RPA Goals Compared to PEIS Delineation of 1998/1999 Imagery
 
  

Acres per River Mile
 
  

Segment 
Segment  
Length  
(RM)  (

2015 RPA  
Objective  
acres / RM)  

PEIS  ESH  
1998/1999  

(acres / RM)  
Difference  

(acres / RM)  

Gavins Point River Segment 58.1 80 50.7 29.3 

Lewis and Clark Lake Segment 16.9 80 46.7 33.3 

Fort Randall River Segment 35.0 20 8.4 11.6 

Garrison River Segment 86.1 50 25.0 25 

Fort Peck River Segment 203.5 4.3
56 

 

56 
 2015  RPA  objective based  on  PEIS delineation  of  1999  imagery.
 
  

4.3 N/A 

In an effort to reconcile the differences between the 2015 RPA goals and the ESH measured from 

the 1998/1999 imagery for the PEIS, segment-specific habitat delineation summary data from the 
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2000 BiOp were examined. Table 8-7 below shows acreage totals for three different types of 

delineated habitats from the 2000 BiOp
57

57 
 2000  BiOp  Table 19:  Least Tern  and  Piping  Plover  Habitat Acreage on  Selected  Missouri River  Segments  during  

1996  and  1998.  

. Footnotes to the table in the 2000 BiOp state that the 

figures represent “all interchannel emergent habitat on the described segments”, and that the data 

are based on information received from the Corps in 2000. 

Table 8-8 shows a comparison of the 2015 RPA Goals, PEIS delineation of ESH from 1998/1999 

imagery, and dry sand from Table 19 of the 2000 BiOp. As shown in the table, the acreage totals 

for the 2000 BiOp delineation of dry sand compare favorably to the PEIS delineation of ESH from 

the 1998/1999 imagery. 

Table 8-7 
 
 
1998 Habitat Delineation Data Excerpted from 2000 BiOp Table  19
 
  

Segment River Miles 
Dry  Sand  
(acres)  

Wet Sand  
(acres)  

Vegetation  
(acres)  

Total  
(acres)  

Gavins Point River Segment 58.0 2,749 1,076 2,104 5,930 

Lewis and Clark Lake Segment 19.1 671 762 9,132 10,565 

Fort Randall River Segment 35.0 305 289 1,110 1,704 

Garrison River Segment 85.9 2,338 1,219 1,045 4,602 

Table 8-8 
 
 
Comparison of 2015  RPA Goals, PEIS Delineation ESH for 1998/1999,
 
  

and 2000 BiOp Table  19 Dry Sand
 
  

Segment 
2015 RPA  

Goals  
(acres)  

PEIS  ESH  
1998/1999  

(acres)  

Dry  Sand  
2000 BiOp  

(acres)  
Difference  

(acres)  

Gavins Point River Segment 4,648 2,944 2,749 195 

Lewis and Clark Lake Segment 1,360 566 671 -105 

Fort Randall River Segment 700 295 305 -10 

Garrison River Segment 4,295 2,066 2,338 -272 

8.3.2 Biedenharn Delineations 

Within Biedenharn’s 2001 report on geomorphology, the results of measuring interchannel sandbar 

habitat for portions of four of the five study area segments was presented.
58 

58 
 Biedenharn,  D.S. et al.   2001.   Missouri River  –   Fort Peck  Dam  to  Ponca  State Park  Geomorphological Assessment  

Related  to  Bank  Stabilization.   Prepared  for  the Corps  of  Engineers  Omaha District.   ERDEC,  Coastal and  Hydraulic 

Laboratory.   3909  Halls Ferry  Road,  Vicksburg,  MS  39180.  

This study included a 
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multi-year, GIS-based analysis of the locations, distribution, and area of inter-channel sandbar.  

Table 8-9 shows the measured area of ESH reported by Biedenharn for these river segments, and 

the area of ESH delineated for the PEIS from 1998/1999 imagery. However, while comparisons of 

year-to-year differences between delineations may identify trends in habitat changes, interpretation 

of the differences can lead to erroneous conclusions. 

Table 8-9 
 
 
ESH Delineated for Four Separate Years  Within Four Study  Area Segments
 
  

Segment  
* Length  

Delineated  
(Miles)  

1974/76  
Delineated  

ESH  
(Acres)  

1990/94  
Delineated  

ESH  
(Acres)  

1997/98  
Delineated  

ESH  
(Acres)  

1998/1999  
PEIS  ESH  

(Acres)  

Fort Peck River Segment  174  92  155  183  883  

Fort Randall River Segment  37  977  91  224  295  

Garrison River Segment  75  790  771  760  2066  

Gavins Point River Segment  60  405  270  772  2944  

* The length of delineated segments in Biedenharn differs slightly from the study area segment lengths. 

Differences in water surface elevation at the time of aerial image capture have a profound effect on 

the areal extent of habitat types delineated. For example, the differences in discharge at the time of 

aerial imagery capture shown in Table 8-10 translate to differences in stage of about 3 feet in Fort 

Peck River Segment, 4 to 5 feet in the Garrison River Segment, 2 feet in the Fort Randall River 

Segment and more than 5 feet in the Gavins Point River Segment. These stage differences limit the 

confidence with which year-to-year comparisons can be made because only the ESH at the highest 

elevations would be visible in all years for all study area segments. 

Table 8-10
 
Discharge on Date of Aerial Imagery Capture: Biedenharn Analysis
 

Segment 
Date of  Aerial  

Imagery Capture  
Discharge  

(cfs)  

Fort Peck 
River Segment 

08/16/74  12,219  

10/26/90  7,910  

09/02/98  10,912  

Garrison  
River Segment  

10/10/76  13,384  

10/25/90  10,312  

08/05/97  50,006  

Fort Randall  
River Segment  

10/17/76  37,999  

05/04/94  29,488  

08/28/98  28,287  

08/29/98  28,887  

Gavins Point  
River Segment  

06/06/81  31,995  

05/05/94  30,618  

08/08/97  64,520  

08/21/97  65,120  
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8.3.3 Vander Lee Delineations 

Bruce Vander Lee, a contractor with the Omaha District, performed least tern and piping plover 

database management and habitat delineations of the Gavins Point River Segment. He employed a 

raster-based supervised classification program to delineate riverine islands and sandbars. Polygon 

features were created of islands and sandbars, with numerical attributes used for differentiating 

between forested and non-vegetated, and between terrestrialized and interchannel features.  

Delineations were performed using imagery collected in 1996, 1998, 1999, and 2000. File creation 

dates for GIS data were from late 2002 to early 2003, and some of the findings were included in the 

2003 BiOp Amendment. The text provided below from page 110 of the 2003 BiOp Amendment 

cites this work. 

The maximum acreage of habitat with the lowest extent of vegetated sandbars (approximately 3,000 

acres) occurred in 1998 and has gradually declined since. Of the current 1,760 acres of total emergent 

sandbar habitat, 1,168 acres (67 percent) is more than 10 percent vegetated, leaving 582 acres of 

potential nesting habitat (less than 10 percent vegetated) below Gavins Point Dam. However, 322 of 

these acres are small, low elevation sandbars that do not provide suitable nesting habitat (B. Vander 

Lee pers. com. 2003). The remaining 260 acres is higher, unvegetated sandbars. These 260 acres 

provide the primary suitable nesting habitat below Gavins Point Dam (B. Vander Lee pers. com. 

2003). 

Mr. Vander Lee divided the Gavins Point River Segment into 12 sub-segments for classification. 

Raster-based aerial images were classified as habitats using some spectral signature grouping or 

pattern recognition software. Converted grids were simplified and merged by type into shapefiles. 

Sub-segment polygon sets were combined into shapefiles for the entire Gavins Point River 

Segment, and coded as either forested or non-forested habitat, and interchannel or terrestrialized 

habitat. 

The Vander Lee 1998 habitat delineations were conducted using the same imagery that was used for 

the PEIS 1998 delineation of the Gavins Point River Segment, and a comparison was made between 

the two delineations. 

The Vander Lee delineation consisted of 186 polygons, which overlaid 220 of 240 PEIS delineation 

polygons; overall acreage differed by only 39 acres, a difference of less than 0.2 percent. The PEIS 

delineation classified pools and minor chutes as Shallow Water, whereas, Vander Lee usually 

delineated these habitats as sandbar. Also, Vander Lee sometimes included small patches of dense 

vegetation with delineated ESH, while the PEIS delineation classified small patches of dense 

vegetation as separate habitats. Figure 8-1 overlays a portion of the PEIS and Vander Lee 

delineations of the Gavins Point River Segment, which shows that differences are minor; the 

separate delineations depict the same basic area. 
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Figure 8-1
 
Overlay of PEIS and Vander Lee 1998 Delineations
 

Gavins Point River Segment
 

8.4 Measures of Population Productivity 
The RPA 2015 acreage goals require the creation and maintenance of a fixed number of acres of 

ESH for each study area. Findings suggest that substantially less ESH than is required by RPA 

2015 goals may be sufficient. 

In the Gavins Point River Segment, measurements and inter-year comparisons showed that 2,100 

acres of ESH delineated from 1998 imagery were lost to natural processes or inundation when 

compared to ESH delineated from 2005 imagery. At the same time, only 172 additional acres of 

ESH were accrued (12:1 lost to gained ESH ratio). The overall ESH losses (2,996 acres down to 

880 acres) represent a 70 percent reduction. During this same period, 2,910 nests were recorded in 

the Gavins Point River Segment, which represents a 280 percent increase in nest numbers between 

1999 and 2006. Additionally, nearly 75 percent of all nests and 72 percent of successful nests 

(2,168 nests) identified between 1999 and 2006 were located within the same 490 acres of ESH 

exposed in 1998, and delineated from the 2005 imagery. 

The loss of ESH was not at a uniform rate over the period of analysis. ESH acreage had 

significantly declined by the time aerial imagery was captured in 2000 (Vander Lee, unpublished 

data cited in the 2000 BiOp), yet the 2000-2003 reproductive data showed increases in adult 

population, nest establishment, and the running average fledge ratios met required goals. ESH 

acreage was substantially less than that required by the 2015 RPA goals. 
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Fledgling productivity from constructed ESH sites was high. The observation by Corps monitoring 

crews in 2004 that three constructed ESH sites (Ponca complex – area of less than 30 acres) had 

“carried the reach” for least tern in terms of all reproductive measurements, particularly fledge 
ratios (Pavelka 2004). 

Statistical analyses showed that overall ESH acreage did not correlate with nesting use, nest 

numbers, or nest density. 

Analyses were conducted using TP-DMS data, segment fledge ratios, topographic data, and 

delineations of habitat from multiple aerial image sets. This assessment is found in Attachment 2 – 
Indices of Reproduction. Reproductive measurements (nests, chick counts, fledged birds, and 

fledge ratios) and measured acres of ESH were not statistically correlated. ESH was measured for 

the Gavins Point River Segment from aerial imagery collected at various river stages in 1996, 1998, 

1999, 2000, and 2005. 

Between 2001 and 2006, the Gavins Point River Segment and the Garrison River Segment 

accounted for 77 percent and 88 percent of all least tern and piping plover nests established in the 

five study area segments. Segment-specific data summaries for the Gavins Point River Segment 

include additional data from 1999 and 2000, since high-quality GPS productivity data are were 

available for Gavins Point back to 1999 but only to 2001 for the Garrison River Segment.  This time 

scale illustrates the relative importance of individual sandbars to least tern and piping plover 

reproduction during the period following the 1996-1997 releases, the ensuing period of erosion and 

sandbar habitat loss through natural succession, and several years of mechanical habitat creation 

efforts by the Corps (2004 - 2005). 

Within each segment, adult census counts, nest counts, successful nest counts, and fledgling counts 

were summarized for selected NestAreas. Within the nesting season, three count metrics (nests, 

successful nests, and fledglings) are sequentially related; since nests precede successful nests, and 

successful nests precede fledglings. Because the fourth metric, adult counts, was obtained from the 

adult census, adult counts were anticipated to be most closely related to total nests, then successful 

nests, and then to a lesser degree, fledglings. To examine relationships among metrics within this 

temporal framework, a series of regression models were constructed (see Attachment 2: Indices of 

Reproduction) to examine the extent to which each metric was predictive of the next population 

metric in the sequence. 

Counts of successful nests should strongly predict counts of fledglings, unless there is considerable 

chick mortality. A regression with nests as the independent variable and fledglings as the 

dependent variable would then illustrate the combined effects of nest mortality and chick mortality 

on total number of fledglings. NestAreas with higher or lower than average nest mortality during 

the incubation period should have large residual values in the regression with nests as the 

independent variable and successful nests as the dependent variable. Similarly, NestAreas with 

higher or lower than average chick mortality during the chick rearing period should have large 

residual values in the regression with successful nests as the independent variable and fledglings as 

the dependent variable. 

Regressions of both log-transformed and un-transformed data (which excluded low-count sandbar 

NestAreas) were all highly significant (all P values <0.0046, most P values <0.0001) and strongly 

predictive (all R
2 

values >0.53, with many >0.80). Regressions with successful nests, total nests, 

and even adult counts as the independent variable, were all strongly predictive of the number of 

fledglings on a nesting sandbar, even though many adults could not be directly tied to individual 

Appendix B 8-13 



                                              

  
 

  

    

  

       
  

     

       

      

    

   

 

    

     

      

      

 

        

   

       

    

     

 

     

       

  

   

        

       

       

         

 

Upper Missouri River Emergent Sandbar Habitat Mechanical & Artificial Creation and Maintenance 

Final Programmatic EIS 

nests. High R
2 

values for all regression models with fledglings as the dependent variable indicated 

that all three metrics can be viewed as relatively good indices of reproductive output. 

8.5 ESH Construction and Maintenance Program Considerations 
Findings from the analyses described in this document and its attachments provide information that 

could prove useful to the Corps for the ESH Construction and Maintenance program. Findings 

from the sensitive features and protective buffers analysis can be used as a means to identify areas 

at which ESH can be constructed without impacting other resources, and increase the likelihood that 

the constructed ESH will yield successful nests. Findings derived from fieldwork and general 

analyses provide additional information on substrate quality (see Attachment 4), vegetation (see 

Attachment 5), and hydrology (see Attachment 3). 

8.5.1 Sensitive Features and Protective Buffers Assessment 

The sensitive features and protective buffers assessment defined areas most suitable for ESH 

construction and maintenance, as well as those areas that should be avoided. The process of 

identifying and eliminating areas that should be avoided results in a residual acreage that would be 

the most suitable for ESH construction and maintenance on a segment-by-segment basis. 

The basis for this evaluation assumes the existence of an array of man-made and natural features 

that should be conserved or protected from the land use changes that would occur from ESH 

program implementation. These include known locations for the habitats of other protected plant 

and animal species, natural heritage and cultural resources, public and private infrastructure 

features, existing public and private recreational features, and other elements of the constructed 

environment. 

In addition to sensitive resources that should be avoided, a number of physical constraints limit the 

locations where ESH sites can be constructed. There are many high-energy or sediment-starved 

reaches where the placement of substrate to construct sandbars would be nearly impossible. 

The sensitive features and protective buffers assessment described in Section 2 was performed for 

each of the study area segments using the results of the 2005 habitat delineations. The acreage for 

Restrictive and Available Areas is summarized by habitat type for the five study area segments in 

Table 8-11. It is important to note that Available Area acres is a subset of Restrictive Area acres. 

Table 8-12 provides a comparison of the ESH goals from the five PEIS alternatives and the total 

Available Area for all of the study area segments combined. 
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Table 8-11
 
  
Study  Area Summary of Residual Acres by Habitat Type
 
  

Habitat Type Acres 2005 
Restrictive  
Area  Acres  

Available  
Area  Acres   

Active Agricultural Row Crop 715 548 84 

Daily-Inundated Sand Plains 5,777 3,401 2,051 

Emergent Sandbar Habitat 1,985 1,592 1,084 

ESH Maintenance and Creation Test Areas 17 16 1 

Herb-Shrub-Sapling 18,790 13,366 3,548 

Lacustrine Fine Sediments 185 153 40 

Non-ESH Sand 1,275 769 262 

Open Water 50,645 14,313 7,393 

Riverine Forest 10,154 6,271 104 

Shallow Water 12,243 7,891 4,992 

Wetland Matrix 15,917 13,028 0 

TOTALS 117,702 61,348 19,559 

Percent 52% 17% 

Table 8-12
 
Comparison of PEIS ESH Acreages Goals and Residual Available Acres
 

Segment 
Alternative 1  
(ESH acres)  

Alternative 2  
(ESH acres)  

Alternative 3  
(ESH acres)  

Alternative 4  
(ESH acres)  

Alternative 5  
(ESH acres)  

Available  
Area  

(Acres)  

Gavins Point  
River Segment  

4,648 2,324 2,944 880 570 3,880 

Lewis  and Clark  
Lake Segment  

1,360 680 566 142 80 4,710 

Fort Randall  
River Segment  

700 350 295 128 135 2,784 

Garrison  
River Segment  

4,295 2,148 2,066 588 500 4,360 

Fort Peck  
River Segment  

883 n/a 883 247 30 3,825 

TOTAL 11,886 5,502 6,754 1,985 1,315 
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8.5.2 Findings from Spatial Analyses and Field Work 

Many physical constraints within the study area segments may prevent the creation or management 

of ESH. Substrate quality, highly erosive channels, and vegetation succession are all important 

factors to address in selecting a site for ESH construction, and when maintaining a constructed ESH 

site. 

A number of analyses were performed to understand the distribution of nesting in an effort to 

identify characteristics of successful and productive ESH. Nest data from each of the study area 

segments was analyzed against the background of segment-specific delineated habitats yielded 

information that may be useful for the ESH maintenance and construction program. Major findings 

from the spatial analyses of nests are presented below, and are followed by discussions on substrate 

quality, erosive channels, hydrology, and jurisdictional wetlands. 

8.5.2.1 Nesting Habitat Distributions 

The distribution of nests may be used to identify the areas most suitable for the restoration, creation, 

and maintenance of nesting-habitat. Between 50 percent and 75 percent of ESH delineated from the 

2005 imagery never supported nesting. Nesting was highly concentrated on a few sites in each 

study area segment. These sites were found to have contained 60 percent to 85 percent of all nests 

during the period of record. The locations represented positions where islands and elevated bars 

had sustained a dynamic stability with ambient fluvial processes since the 1997 high-flow event. 

They were found to be in depositional positions (inside bends, wide runs) or in protected locations 

in the lea of upstream islands or shoals not used for nesting. 

The characteristics of highly successful sites may be useful to inform design and construction of 

ESH. The most successful nesting sites were those that persisted for the longest duration. These 

sites produced between 40 percent and 80 percent of all nests, and yielded a higher percentage of 

successful nests than for the entire population of nests. Common characteristics of these sites 

included large distances from shorelines, high elevation, and very low vegetation density. These 

sites were selected for nesting as early as 1998 and used annually until the sites were lost to erosion 

or vegetation succession. 

The characteristics of lost sites, rarely used sites, abandoned sites and sites associated with high nest 

failure are also be useful to inform design and construction of ESH. The majority of mapped ESH 

was not used for nesting. More than 90 percent of mapped ESH not used for nesting was found to 

be too low in elevation, too small, or too close to gallery forest or other features that appear to 

inhibit nest selection. 

The most widespread characteristic that appears to inhibit nesting is the proximity to gallery 

cottonwood forest. More than 95 percent of nesting occurred at distances more than 600 feet from a 

forest edge. The relative effect of this inhibition on nest establishment increases as the river 

corridor narrows. Due to channel widths that often exceed 3,000 feet in depositional areas, the 

Gavins Point River Segment prime nesting sites were seldom affected by forest proximity. 

Conversely, the majority of sandbar habitat used for nesting in Fort Peck River Segment was 

limited to locations where gallery forest had been removed and suppressed by agricultural practices. 

Nest failure appeared to cluster in select locations. An evaluation of the Gavins Point River 

Segment found that the average failure rate was approximately 35 percent. The majority of sites 

with failure rates higher than the average for the Gavins Point River Segment, were located 

upstream of RM 785. Sites located between RMs 797 and 804 showed contiguous high failure rates 
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with the highest overall failure rates occurring at RMs 799 and 800. Gage data for upstream gages 

(Yankton Gage) showed a more rapid and greater gage response for dam discharges than gages 

farther downstream (e.g., Maskell). This suggests that higher nest failure may be related to more 

frequent inundation than occurs in the upper portion of study area segments. 

8.5.2.2 Substrate Quality 

The primary ESH nesting substrate in the Gavins Point River Segment is medium to coarse sand 

with a 10 percent to 80 percent pea-gravel fraction. This condition seems to be most favorable and 

most preferred for nesting (Kruse and others), a condition strongly supported by the findings of a 

directed sediment sampling effort in 2006. See Attachment 4: Sandbar Composition and 

Geometry. 

Significant portions of other study area segments appear to lack suitable substrates, and may not be 

suitable for construction of ESH. Exposed substrates considered to be unsuitable are composed of 

either very coarse gravel (1-inch to more than 4-inch diameters), or of silts and clays. Coarse 

substrates are present in the high-energy upper portions of the Fort Peck River Segment and the 

Garrison River Segment. Fine sediments are abundant in the downstream, backwater portions of 

the study area segments (e.g., the Lewis and Clark Lake Segment and the Fort Peck River 

Segment).  At these locations, true lacustrine conditions prevail for several miles. 

These lacustrine habitat types were revealed to be saturated clay deposits or dried and cracked clay 

pans, both with no history of nesting in the recorded data. Both the coarse and fine unsuitable 

substrates were indistinguishable from sand in aerial photographs. Field investigation in 2005 and 

2006 led to a redefinition of these as separate habitat types. The presence of these substrates 

indicates the potential for either a lack of proper building material or energy conditions poorly 

suited for the creation and maintenance of sandbar. 

8.5.2.3 Highly-Erosive Narrow Channels 

The portions of study area segments downstream of dams support little ESH as depicted in either 

the 1998/1999 or 2005 habitat delineations. Significant other areas are also subject to erosion, and 

are not ideal construction locations for ESH. High daily flows and high daily stage fluctuations 

participate in removing finer gravels and coarse sands most suitable for nesting, leaving behind 

cobbles beaches in the upper portions of the power pulsed study area segments. The Fort Peck 

River Segment and the Garrison River Segment are most affected by erosive conditions. 

The extent of effects observed during field investigations is generally supported by Biedenharn et al 

(2001). Because of these conditions, constructed sandbars placed in these areas will likely erode 

rapidly. The limitations imposed by these conditions would tend to compress impacts from ESH 

maintenance and creation into remaining, more suitable portions of each study area segment 

8.5.2.4 Hydrology 

The differences among fluvial processes that exist in each segment require that segment-specific 

approaches to implementation of the ESH program be developed.  Flows in each study area segment 

are controlled within a relatively narrow realm of variability to accommodate the authorized 

purposes of the Missouri River Main Stem System. These authorized purposes include navigation, 

irrigation, recreation, power generation, and flood control. As such, there is little opportunity 

within the flow regulation regime to create ESH through fluvial processes. The exception is the 

Appendix B 8-17 



                                              

  
 

  

       

 

       

  

  

 

         

       

 

  

    

    

      

    

         

    

      

        

    

   

  

    

    

  

      

       

          

    

 

  

        

        

 

 

  

  

  

  

    

   

Upper Missouri River Emergent Sandbar Habitat Mechanical & Artificial Creation and Maintenance 

Final Programmatic EIS 

Garrison River Segment, which gained new ESH each year as a result of large flow (and stage) 

differences between extended duration winter peak flows, and low breeding season flows. 

Portions of the each segment are more suitable for ESH construction and maintenance because of 

their depositional characteristics (i.e., aggradation reaches). Other reaches within the segments (i.e., 

degradation reaches) cannot sustain constructed sandbar against rapid erosion, lacking concurrent 

hardened/permanent erosion prevention measures. 

The daily affects of power peaking hydrology must be considered when designing ESH for the four 

upstream study area segments. ESH would need to be constructed at elevations well above daily 

peak stages. 

8.5.2.5 Jurisdictional Wetlands 

Habitat mapping and field investigations revealed a high coincident prevalence of Section 404 

Jurisdictional Wetlands within and adjacent to ESH. Wetlands are also prevalent in suitable ESH 

construction and maintenance sites, since wetlands occur most frequently in low energy, 

depositional areas. Wetland conditions increase in prevalence from upstream to downstream in all 

study area segments except the Gavins Point River Segment. Virtually the entire non-water portion 

of the Lewis and Clark Lake Segment is currently emergent, graminoid-dominated, persistent 

wetlands. Given the geomorphic occurrence of ESH at elevations of about 0.5 feet to 1.5 feet above 

mean water surface elevation, natural vegetative succession will almost always produce a wetland 

plant community. If wetlands are avoided, it would further compress ESH construction and 

maintenance activities into smaller portions of study area segments. 

8.5.3 Vegetation Management 

Attachment 5 (Vegetation) includes detailed discussions of the plant communities and dominant 

species found in the Missouri River riparian area. Processes of natural vegetation succession 

(perpetual seed dispersal, propagule distribution, germination, etc.), also discussed in the 

attachment, continue ceaselessly to colonize and occupy any newly created substrate, such as 

riverine sandbars. A major aspect of the ESH management program will include efforts to stall, 

reverse or re-set natural succession processes so as to extend or restore the usability of sandbar for 

use by least terns and piping plovers. Several observations and findings from Attachment 5 are thus 

presented in the summary. 

Late summer water releases from dams to support navigation would enhance vegetative succession 

on sandbars. Daily power-peaking in other segments would also enhance growth and expansion of 

the willow dominated zone by maintaining root saturation late in the growing season. River flow 

management appears to provide the following beneficial effect to cottonwood and willow 

recruitment and growth. 

1. increasing the saturated soil area available for seed germination, 

2. concentrating wind and water-born seeds higher on stream banks and islands, 

3. reducing the natural mortality of seedlings, and 

4. enhancing the growth rate of stems and roots 

These inadvertent benefits for vegetation establishment must be overcome to extend the usability of 

sandbars for multiple breeding seasons. Management and control of cottonwood and willow 

Appendix B 8-18 



                                              

  
 

  

   

  

     

     

 

     

    

   

  

    

        

    

      

     

        

 

     

  

     

        

    

    

  

         

         

 

    

     

     

 

      

 

       

      

   

   

 

       

       

                                                 

Upper Missouri River Emergent Sandbar Habitat Mechanical & Artificial Creation and Maintenance 

Final Programmatic EIS 

succession would require that the considerations outlined below be applied to the long-term 

management of constructed ESH. 

Primary cottonwood and willow succession must be controlled during the first growing 

season of sandbar creation and must be continued until loss of the sandbar from due to 

erosion. 

Higher than normal flows during the cottonwood and willow seedling germination season 

(June through July) and during the growth season (May through October) improves 

recruitment and enhances the growth rate and establishment of existing cottonwood 

seedlings and saplings.
59 

59 
 This  effect  is  demonstrated  in  the Gavins  Point  River  Segment on  both  natural  low-lying  sandbar  and  at the  created  

ESH site  at RM 770.   Rising  water  levels  in  late  July  (to  support navigation)  provide moisture to  recently  established  

seedlings.   The majority  of  these seedlings  would  perish  under  an  unregulated,  normal hydrologic regime.  

Raising water levels in late summer transports viable cottonwood seeds high onto ESH 

sandbars. These seeds will likely germinate and have sufficient time to establish adequate 

heights and root systems during the more than two-month subsequent growth period before 

first killing frost. The elevated water level will transport other water-borne seeds to the 

interiors of sandbars and enhance the growth of sandbar willow and other hydrophytic 

species. The stage increase would also prevent any post-nesting mechanical or chemical 

control of vegetation below the elevated stage. 

Cottonwood and willow recruitment is an annual management problem that needs to be 

addressed during the first germination season every year. 

Because first year cottonwood and willow seedlings are extremely sensitive to damage and 

invest relatively little growth energy in root tissue during the first season, it is unlikely that 

many seedlings would re-sprout following simple and relatively inexpensive mowing in 

August and September. If left to the second year, mowing could actually enhance willow 

growth by providing copious viable stems for sprouting elsewhere. 

Islands presently occupied by cottonwood 3 to 6 feet in height must be completely denuded 

or habitat quality will rapidly decline due to the accumulation of fine sand and the 

development of established weed populations in wind protected areas. 

Complete physical removal of, including tops and roots must occur to re-set natural 

succession to “zero”. Removed material should be burned, buried, hauled off site, or 

disposed of in the river. No vegetation tops or chips should be left behind to act as mulch 

and wind protection for subsequent seeds delivered by wind and water. 

Islands supporting cottonwood stands greater than eight feet or willow fringes greater than 2 

feet in height may be beyond cost-effective mechanical or chemical control. 

The form and final grade of created or reshaped sandbars created or manicured for 

development of ESH should be configured in a smooth, convex form, lacking niches and 

wind barriers that would facilitate seed collection and germination. These forms should rise 

from the water as steeply as possible, while continuing to facilitate chick foraging in the 

rack line; at least for some portion of an island. 

Chemically induced mortality of cottonwood saplings does not reduce natural succession by 

other species, particularly from propagules delivered to a site once necessarily short-lived 
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herbicides have decayed. Only complete mechanical removal of stems halts the 

successional processes. 
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Summary of Additional Findings:  2006 - 2009
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Constructed Sandbars 2006 – 2009
 

Gavins Point 

2004 – 755.5 (Ponca complex)
 
2005 – 770.0 & 761.3 

2006 – no construction
 
2007 – no construction
 
2008 – 791.5, 777.7, 775.0
 
2009 – 795.5, 774.0
 

Lewis & Clark Lake 

2007 – 826.5 north sandbar partially completed
 
2008 – 826.5, north sandbar enlarged, south sandbar partially completed
 
2009 – 826.5, north sandbar reshaped, south sandbar completed
 

Trends 

Gavins Point Least Terns 

1.	 Through all years, 2005-2009, nest success has been very high on the constructed 

sandbars, averaging nearly 76%. Nest success on non-constructed bars has been good, 

with 55% successful (2005-2009), but not nearly as good as on the constructed bars. 

Total nest success has risen steadily, from 63% in 2005 to 79% in 2009. 

2.	 The percent of nests found on the constructed sandbars as steadily increased from 45% of 

all nests in 2005 to 96% of all nests in 2009. 

3.	 The number of total nests has decreased every year since 2005 when 351 nests were 

found, down to 123 in 2009, a decline of 65% in four years 

4.	 The percent of adults and fledglings on the constructed sandbars compared to the non-

constructed bars has steadily risen, going from 43% of the adults and 57% of the 

fledglings in 2005 to 90% of the adults and 100% of the fledglings in 2009. 

5.	 The number of adults using the constructed sandbars has stayed consistent from 2005 

through 2009, averaging around 217 with a high of 254 in 2006 and a low of 191 in 2009. 

However the number of terns using the non-constructed bars has plummeted, going from 

270 in 2005 to 20 in 2009. Fledglings have also plummeted, going from 137 in 2005 to 0 

in 2009. 

6.	 Productivity on the constructed sandbars was exceptional in 2005 with a fledge ratio 

(fledglings/(adults/2)) was 1.76. Far above the fledge ratio goal of 0.94 set forth in the 

2003 BiOp amendment. However, productivity dropped substantially on the constructed 

bars in 2006 (0.65) and in 2007 (0.33), before recovering to 1.27 in 2008 and 1.10 in 

2009. One possible cause for the low productivity in 2006 and 2007 was predation of 

chicks on the constructed bars. The rebound in 2008 and 2009 may be due to the 

construction of new sandbar complexes on the river. 
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7.	 On the non-constructed sandbars productivity has been lower than on the constructed 

sandbars for every year from 2005 – 2009 except for 2007 when productivity on the non-

constructed bars was 0.84 and was 0.33 on the constructed sandbars. In 2007 releases 

were low out of Gavins Point Dam and terns nested successfully on several low sandbars 

that normally are submerged. 

8.	 The population trend on Gavins Point from 2005 – 2009 has been downward for both 

adults and fledglings, going from 476 adults and 318 fledglings in 2005 to 211 adults and 

105 fledglings in 2009. This represents a 56% decline in adult numbers and 67% decline 

in fledgling numbers for the segment. 

Lewis & Clark Lake Least Terns 

Prior to the construction of the sandbar complex at RM 826.5 on Lewis & Clark Lake, the terns 

had abandoned the lake with no adults or nests being found in 2006. With construction of 

complex, tern numbers have jumped. These were augmented by a small tern colony that used a 

small natural sandbar complex in the upper lake that was exposed by low releases out of Fort 

Randall Dam in 2007 and 2008. 

1.	 Least tern nest success has been very high on the constructed sandbars, averaging 76% 

for the three years the terns have been using the complex. 

2.	 Tern use of the constructed complex has been high, ranging from 70 nests on the partially 

completed complex in 2007 to 154 in 2009. This is more than 123 nests for all of the 

Gavins Point River Segment in 2009. 

3.	 Least tern adult numbers have averaged over 200 for 2008 and 2009. With the decrease 

by more than 50% of tern adults below Gavins Point, the argument can be made that the 

terns are leaving Gavins Point for the constructed complex on Lewis & Clark. There has 

also been a drop in least tern adults on the Fort Randall River Segment. It is possible that 

the terns are also leaving this segment for Lewis & Clark. 

4.	 In 2007, productivity on the constructed complex was exceptional with a fledge ratio of 

2.15. Since then the fledge ratios have been much lower with the 2008 being 0.57 and 

2009 being 0.79. Predation of chicks is believed to be a cause for the low fledge ratios, 

especially on the north sandbar of the complex. 

Gavins Point Piping Plovers 

1. 	 	 Through  all  years, 2005-2009, nest success has been  very  high on the  constructed  

sandbars, averaging  nearly  70%. However  nest success has been trending  down with nest  

success only  at 62% in 2009. Nest success on non-constructed bars has been good, with 

53% successful (2005-2009). However nest success has been quite  variable  ranging  from  

74% in 2008  to 19%  in 2009. Overall, total nest  success has been  good at  63% for  2005-

2009.  

2.	 The percent of nests found on the constructed sandbars as steadily increased from 37% of 

all nests in 2005 to 81% of all nests in 2009. Unlike the terns, total number nests for the 

plovers has remained fairly consistent, averaging 189 over the past five year, with a high 

of 206 in 2006 and a low of 170 in 2009. 
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3.	 The percent of adults and fledglings on the constructed sandbars compared to the non-

constructed bars has steadily risen, going from 40% of the adults and 41% of the 

fledglings in 2005 to 91% of the adults and 98% of the fledglings in 2009. 

4.	 The number of adults using the constructed sandbars has consistently risen, going from 

136 in 2005 to 215 in 2009. The number of adults on the non-constructed sandbars has 

plummeted, going from 204 in 2005 down to 21 in 2009. Overall, the number of adults 

remained consistent around 320 for 2005-2008, but then dropped to 236 in 2009. 

5.	 Fledgling numbers and fledge ratios have paralleled each other on both the constructed 

and non-constructed sandbars. In 2005, fledgling numbers and fledge ratios were high for 

both with 138 fledglings and a fledge ratio of 2.03 on the constructed bars and 197 

fledglings and a fledge ratio of 1.93 on the non-constructed bars. In 2006 the fledge ratio 

on the constructed bars dropped to 1.15 (fledglings – 90) while on the non-constructed 

bars the fledge ratio dropped to 0.41 (fledglings – 31). In 2007 the fledge ratio on the 

constructed sandbars dropped to 0.41 (fledglings – 30) while on the non-constructed 

sandbars the fledge ratio dropped to 0.38 (fledglings – 29). In 2008, with the construction 

of new sandbar complexes, the fledge ratio on the constructed bars rebounded to 1.68 

(fledglings – 151) while on the non-constructed bars the fledge ratio rebounded to 1.01 

(fledglings 71). In 2009, though new sandbar complexes were constructed, the fledge 

ratio on the constructed bars dropped to 1.18 (fledglings – 127) and the fledge ratio on 

the non-constructed bars dropped to 0.29 (fledglings - 3). By 2009 the plovers were 

making little use of the non-constructed sandbars. 

6.	 Overall, piping plovers had high productivity below Gavins Point in 2005 (fledge ratio – 
1.97). Productivity plunged in 2006 and 2007, falling to 0.78 and 0.39 respectively. With 

the construction of new sandbars in 2008 productivity rose to 1.39, but in 2009 the 

productivity declined to 1.10. 

Lewis & Clark Lake Piping Plovers 

Prior to the construction of the sandbar complex at RM 826.5 on Lewis & Clark Lake, the 

plovers made little use of Lewis & Clark Lake, with just three nests found. Following the 

construction of the sandbar complex at RM 826.5, piping plover use of this complex has steadily 

risen, while the plovers had made very little use of natural habitat on the lake. 

1.	 Piping plover nest success has been good two out of past three years with 2008 being low 

at 48% while 2007 was 92% and 2009 at 79%, 

2.	 Piping plover use of the constructed complex has greatly increased in the three years 

going from 13 nests in 2007 to 37 nests in 2008 to 77 nests in 2009. 

3.	 Likewise piping plover adult numbers have similarly increased going from 16 in 2007 to 

48 in 2008 to 120 in 2009. The same is true for fledglings with 18 in 2007, 39 in 2008 

and 110 in 2009. 

4.	 Unlike the terns, productivity on the constructed sandbar has remained high through the 

three years of its existence with a fledge ratio of 2.25 in 2007, 1.63 in 2008 and 1.83 in 

2009. 
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5.	 It is possible that piping plovers are leaving Gavins Point for the constructed complex at 

Lewis & Clark Lake. Plover adult numbers were down 84 for Gavins Point and up 72 for 

Lewis & Clark Lake from 2008 to 2009. 
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ATTACHMENT 2
 
RELATIONSHIPS AMONG INDICES OF REPRODUCTION
 

1 Range-Wide Distribution of Least Terns 

Least terns are a widespread species with a breeding range that extends well beyond the 

boundaries of the upper Missouri River. From a regulatory standpoint, least terns are segregated 

into three distinct populations by the U.S. Fish and Wildlife Service (Service). Two of these 

populations are listed as endangered (the California and interior populations) and a third (the 

coastal population) is not federally listed. Missouri River least terns are considered part of the 

interior least tern (ILT) population, which is defined as any least tern >50 miles inland from the 

Gulf of Mexico coast (see Figure 1). 

Interior least terns are not listed by the Service as a subspecies; but rather by geography, 

reflecting the strong ecological association of interior least terns with large rivers (USFWS, 

1990). Interior least terns are distributed in patches along the Mississippi River and its large 

tributaries (the Missouri, Ohio, Platte, Arkansas, Canadian, Cimarron, and Red) and to a much 

lesser degree along the Trinity and Pecos/Rio Grande Rio systems. A recent genetics study 

documented similarities between interior least terns and some coastal least tern populations 

(Draheim, 2006).  However, this same study suggested that only a few immigrants per generation 

are necessary to result in high degrees of genetic similarity among populations. Therefore, it is 

possible for distant populations to be genetically similar, yet remain relatively isolated 

demographically. This has been neither confirmed nor refuted with banding studies, because 

such studies have not been conducted at large enough scales or with enough intensity to describe 

rates of exchange among populations.  

Limited banding data for ILT have shown large natal and breeding dispersal distances, with both 

young and adults breeding on different river systems in years subsequent to their initial banding. 

Additionally, band recoveries have shown that dispersal distances within the interior population 

are frequently greater than the distance between the southernmost ILT breeding locations and 

Coastal least tern populations in Alabama, Mississippi, Louisiana, and Texas. Therefore, there 

may be regular demographic exchange among Gulf Coast least terns and ILT, particularly in the 

southern part of their range on the Red, Arkansas, and Mississippi Rivers. The degree to which 

population dynamics of northern Great Plains ILT populations are related to population 

dynamics of more southern ILT populations is unknown; however, it is possible that northern 

ILT populations have some degree of demographic isolation from the southern ILT-coastal least 

tern meta-population. 
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Figure 1
 
Range-Wide Distribution of Interior Least Terns1
 

1 
 Adapted  from  Lott, 2006
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2 Range-Wide Distribution of Piping Plovers 

The Service segregates piping plovers throughout North America into three separate populations. 

Two are listed as threatened (the Great Plains population and the Atlantic Coast population) and 

one is listed as endangered (the Great Lakes population)
2

2 
 Determination  of  Endangered  and  Threatened  Status  for  Piping  Plover; 50  FR  50726-50734  

. Figure 2 depicts the approximate 

areas for breeding and wintering piping plovers. Missouri River piping plovers are considered 

part of the Great Plains population. The Great Plains population is patchily distributed, with 

large population segments on reservoirs, alkali lakes, and to a lesser degree, rivers. Most 

individuals breed from Nebraska north through Prairie Canada (Haig et al. 2005). 

Figure 2
 
Piping Plover Breeding and Wintering Range3
 

3 
 Birds  of  North  America Online; http://bna.birds.cornell.edu/bna Cornell Lab  of  Ornithology  and  the American  

Ornithologists'  Union  
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3 Importance of the Upper Missouri River to Interior Least Terns 

The first and only survey of the entire breeding range of interior least terns in the same year was 

completed in 2005. Lott (2006) described counts from the 2005 survey and summarized recent 

counts of least terns from across the entire U.S. portion of their breeding range for all three 

populations. Since counts are an estimate of population size (to some unknown degree) the 

resulting count totals should be viewed as the minimum number of individuals alive at the time 

of the survey, not as an unbiased estimate of population size (Krebs 1998). Since least terns also 

nest in Mexico (California least terns nest in Baja and coastal least terns nest along the Gulf of 

Mexico) and throughout the Caribbean, this summarized total is also missing counts for all least 

tern breeding in areas south of U.S. border. Neither the absolute nor the relative accuracy of 

least tern counts has been assessed for any of these data sources. However, it is assumed that 

least tern counts are biased particularly low in some areas due to issues of poor survey coverage 

(e.g., the Texas coast) or relatively low detection probabilities related to habitat features and/or 

the intensity of survey effort. Still, the summed 2005 counts (Lott, 2006) can be used as a coarse 

assessment of the importance of the Missouri River to larger least tern population designations at 

several different scales (Table 1). 

Table 1
 
Least Tern Counts at Three Spatial Scales:
 
Range, Interior Region, and Missouri River
 

LEAST TERN  Count  Percent of Species  Percent of Interior  

Entire Range (All 3 Populations)  85,715  

Interior Population  17,591  20.5%  

Missouri  River  904  1.1%  5.1%  

Coastal least terns are much more abundant than ILT, and ILT made up 20.5 percent of all least 

terns counted in the U.S. Missouri River Least Terns accounted for only 1.1 percent of the U.S. 

count for this species. For the listed population of ILT, the Missouri River accounted for 5.1 

percent of the range-wide count. 

4 The Importance of the Upper Missouri River to Piping Plovers 

Range-wide surveys for piping plovers have been conducted in the U.S. and Canada, as part of 

the International Piping Plover Census (IPPC) in four out of the last 20 years: 1991, 1996, 2001, 

and 2006 (Haig et al. 2005). This survey effort results in counts with the same accuracy and bias 

issues identified previously for least terns, although efforts were initiated in 2006 to begin to 

assess detectability (Sue Haig, USGS, personal communication). To date, tabulation of all 

counts for 2006 have been completed but the results of the detectability study have not been 

presented. IPPC data are presented below to evaluate the importance of the Missouri River 

populations to larger piping plover population designations at several different scales (Table 2). 

Counts for Great Plains piping plovers are the highest of the three listed piping plover 

populations (Haig et al. 2005). However, counts are not unbiased estimates of population size, 

and if detection probabilities vary among regions, comparing numbers of birds among regions 
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Table 2
 
Piping Plover Counts at Three Scales:
 

Range, Great Plains Region, and Missouri River4
 

4 
 Data  for  Table 2  were obtained  from  Ferland  and  Haig  (2002)  for  1991-2001; and  Elliot-Smith,  E.,  Haig,  S.M.,  and  

Powers,  B.M.,  2009,  Data  from  the  2006  International Piping  Plover  Census: U.S. Geological Survey  Data  Series  

426,  332  p.  for  2006   

Adult Count 
Percent of  
Species  

Population  

Percent of  
Plains  

Population  

2006 IPPC 

Entire Range (All Three Populations) 8,092 100% 

Northern Great Plains/Prairie Population 4,662 58% 

Missouri River 1,266 16% 27% 

2001 IPPC 

Entire Range (All Three Populations) 5,945 100% 

Northern Great Plains/Prairie Population 2,953 50% 

Missouri River 796 13% 27% 

1996 IPPC 

Entire Range (All Three Populations) 5,931 100% 

Northern Great Plains/Prairie Population 3,286 55% 

Missouri River 191 3% 6% 

1991 IPPC 

Entire Range (All Three Populations) 5,484 100% 

Northern Great Plains/Prairie Population 3,469 63% 

Missouri River 625 11% 18% 
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5	 Importance of Riverine Sandbars to Interior Least Terns and Great 
Plains Piping Plovers 

Interior least terns and Great Plains piping plovers differ in their proportional reliance on riverine 

sandbars. During the 2005 range-wide survey for ILT, a vast majority of individuals (89.9%) 

were counted on rivers (Figure 3). Much smaller numbers of ILT were detected on Platte River 

sand pits (3.6%), reservoirs (2.5%), salt flats (2.3%), industrial sites (1.4%) and rooftops (0.3%). 

During the most recent IPPC where habitat-specific data summaries are available (2001), piping 

plovers were detected across a much greater range of habitats, without such a strong association 

with rivers (data from Ferland and Haig 2002). As seen in Figure 4, 34.3 percent were detected 

on alkali lakes, 31.7 percent on reservoirs, 19.7 percent on rivers, 7.6 percent on freshwater 

lakes, 2.4 percent on dry alkali lakes, 2.3 percent on Platte River sandpits, and 0.5 percent at 

industrial sites. 

Figure 3
 
Proportion of Interior Least Terns Counted by Habitat Type
 

(Lott 2006) 

Least Terns

Rivers

Reservoirs

Sand pits

Salt flats

Industrial sites

Rooftops

Alkali lakes

Freshwater 

lakes
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The U.S. Army Corps of Engineers, Omaha District, has conducted an annual survey (referred to 

as the “adult census”) across all breeding areas for least terns and piping plovers on the Missouri 

River from 1988-2006. In addition to providing counts for the range-wide surveys discussed 

above, this effort provides a longer time series of counts for the Missouri River than the range-

wide surveys, which have only been conducted during a few years. Between 1988 and 2006, an 

average of 78 percent of all Missouri River least terns were counted on riverine sandbars 

(minimum year = 71.6%, maximum year = 87.4%). During the same time period, an average of 

54.3 percent of  all  Missouri River  piping  plovers were  counted on riverine  sandbars (minimum  

year =  32.1%, maximum  year =  92.4%).  Although the  percentage  of  piping  plovers nesting  on 

sandbars is higher on the  Missouri River  than  elsewhere  in the  Great Plains, the relatively  low  

percentage  of  piping  plover counts  on riverine  sandbars (compared with  terns) and  the higher  

variability  in  the proportion of  piping  plovers nesting  on  sandbars in any  given year, may  reflect  

a  tendency  for  Great Plains piping  plovers to select between riverine  or other  (e.g., reservoir, 

alkali lake)  NestAreas  depending  on habitat conditions that year, whereas least terns may  be  

more strongly tied to sandbar habitat, regardless of conditions.  

Figure 4
 
Proportion of Great Plains Piping Plovers Counted by Habitat Type 
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6 Omaha District Tern and Plover Monitoring Program 

The Omaha District’s tern and plover monitoring program covers over 850 river miles over the 

entire Upper Missouri River main stem (both reservoirs and rivers) from Ponca, Nebraska 

upstream to include the Fort Peck Reservoir in Montana. The District hires seasonal employees 

each year to count terns and plovers and monitor reproductive success during the breeding 

season between the months of April and August. Additional full-time staff members perform a 

variety of planning, logistical, personnel management, and data management tasks associated 

with this program A detailed description of monitoring program protocols is available as a 

manual that is distributed to seasonal employees (Yankton Office, Bird Monitoring Manual). 

The annual bird monitoring program has two primary components: 1) the “adult census” is an 

attempt to count all individual adults present within the study area during the last two weeks of 

June; and 2) the “productivity survey” is a more intensive, nest-based monitoring program. For 

the productivity survey, NestAreas are identified and then re-visited once every 7-10 days 

throughout the breeding season to find and follow the fates of individual nests. These two 

components satisfy different monitoring objectives, and both provide data that are useful to 

assess different aspects of Missouri River tern and plover population ecology. Program data are 

used to gauge progress towards recovery plan goals for population size, BiOp goals for 

reproductive success and to report take. 

Productivity surveys have three chronological phases across the breeding season, which can 

overlap to differing degrees in different years, depending on the extent of re-nesting: 1) nesting 

site surveys, 2) nest surveys, and 3) chick surveys; which are described here in chronological 

order, followed by a description of adult census methods. A brief description of field protocols 

for data collection is required here to differentiate the different types of bird monitoring data 

collected. Data summaries from the bird-monitoring program are available from the Omaha 

District as annual reports (USACE, 1994-2005). 

6.1 Productivity Surveys, Phase 1 - Nesting Site Surveys 

Nesting site surveys occur from early May (when plovers begin breeding) through the first few 

weeks of June (when terns are settling on NestAreas). During nesting site surveys, monitoring 

crews cover the entire survey area every 7-10 days, scanning all sandbars with a history of bird 

use and any sandbar habitat that may not have been used before but looks suitable for bird 

nesting behavior.  

Crews survey individual sandbars either by scanning with binoculars from offshore, landing on a 

sandbar and scanning from a high point, or by walking across the sandbar looking and listening 

for birds. A crew could, and many times does, employ all three survey methods at the same 

sandbar. A crew will first use binoculars to scan the shoreline. If birds are spotted, the crew will 

land. Once on land they might scan from an isolated location, where they will not disturb the 

birds while trying to find nest locations. After scanning from a distance, the crew will then 

conduct a ground search. There will be times when the crew will skip scanning from a distance 

and proceed immediately to a ground search if they feel reasonably certain that there are nests at 

the site.  Even if the crew does not see birds during the offshore survey, if the site has historically 

been a nesting site, the crew will land and continue surveying for birds. Once nesting activity 

has been detected, crews move on to phase 2 - nest surveys to search for active nests on sandbars 

where nesting activity was detected during nesting site surveys. After the second week of June, 
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all of the current year’s NestAreas are assumed to have been identified and nesting site surveys 

are terminated so that monitoring crews can focus on nest surveys. 

6.2 Productivity Surveys, Phase 2 - Nest Surveys 

During nest surveys, monitoring crews intensively search for active nests on sandbars where 

nesting activity was detected during nesting site surveys. Two different methods are used to find 

nests. The first method is to stand at a distance from the nesting area and observe the birds until 

individual adults are seen incubating nests. Then, the observer attempts to mark the spot where a 

bird is sitting (often using a nearby feature such as a piece of driftwood) and walks towards that 

spot until the nest is actually found. Another method is to conduct a grid search, where multiple 

observers split a sandbar into sections and walk on transects through a nesting area, looking for 

nests as they go. The search method that was used during each individual nest survey is not 

recorded in the database. Lacking data to assess detectability issues, counts of nests over time 

should be interpreted as an index to the actual number of nests present, with uncertain amounts 

of bias. In many cases, more than one of the described search methods is used when conducting 

a search at a site. Detectability is considered to be good on sandbars in the riverine segments, 

but detectability is considered to be not as good on the reservoir segments due to the large areas 

of habitat that are possible during periods of drought. Detectability is being addressed in a 

monitoring study being conducted by the USGS. 

Once a nest is detected, it is given a nest number, marked with a wooden tongue depressor, and a 

GPS location is taken. Generally, only one to two inches of the tongue depressor is visible. It is 

not believed to be a visible cue for predators. Each nest that is found is re-visited once every 7

10 days to determine its fate until the nest has either hatched or been destroyed. If evidence is 

present to indicate that eggs in a nest have hatched (≥1 chicks present in or very near to the nest 

bowl or eggshell evidence indicating ≥1 hatched eggs) the nest is given the fate of hatched, and 

the nest in considered successful. Then, monitoring crews attempt to determine how many eggs 

might have hatched (either from direct counts of chicks, indirect evidence provided by eggshells, 

or from the number of eggs counted in the nest during the previous nest visit). This 

determination is done after the nest fate has terminated (i.e., been determined to be successful, 

unsuccessful, or indeterminate). 

If  a  nest has been destroyed,  an attempt  is made  to assess the cause of nest failure.  Monitoring 

crew  personnel record data on nest fates  and causes for  failure  using  pre-defined codes in two 

different, but related, database  fields:  “fate”  and “cause”.  These  fields underwent some revision  

in 2005 and are  currently  undergoing  additional revision towards a  new protocol and new  

database  codes for  recording  nest fates and  causes (USGS, 2007).  Causes for  nest failure  are  

difficult to determine  because the actual event of  nest failure  is generally  not observed directly, 

and indirect evidence  may  be  missing  or  difficult  to interpret if a  large  number  of  days have  

passed between nest failure  and the  monitoring  crew’s last visit.  Consequently, many  nests  are  

assigned uncertain fate/cause combinations, such as “unknown” or “abandoned” in the database.   

6.3 Productivity Surveys, Phase 3 - Chick Surveys 

Once  one  or  more  eggs  have  hatched, monitoring  crews begin to conduct chick surveys at 

individual sandbars.  Nest surveys and chick surveys overlap considerably  until the later part of  

the season, when either  all  nests  have  failed or  had ≥1 egg  hatch, at which point  chick surveys  

are  conducted exclusively  until late  August, when birds have  departed the  Missouri River  for  
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wintering areas. Similar to nest surveys, chicks are detected using two different methods: 

observing the sandbar from a distance (from a boat anchored either offshore or from a high point 

on the sandbar) and walk-through searches. In most cases both methods will be used; a boat 

anchored offshore or viewing from an isolated location on shore allows the crew to look for 

chicks without disturbing the birds. A ground survey is then conducted to look for new nests, 

evaluate previously found nests and to look for chicks. There are detectability issues with both 

methods. Detectability has not been analyzed by the Corps, but the issue in regard to chicks, as 

with nests, is a part of a USGS monitoring study that will be released in 2010. 

Chicks are recorded as fledglings if either: 1) juvenal-plumaged birds are observed in flight, or 2)  

flightless chicks are  observed at ages ≥ 20 days for  piping  plovers or  ≥ 16 days for  least terns  

(methods  for  determining  chick age  by  plumage  are  included in the Monitoring  Manual).  

Method one  assumes that all  flighted  juvenal-plumaged  birds observed  on a  sandbar were  

hatched on that sandbar (see  Section 5.3).  Using method two, chicks are  recorded as fledglings  

regardless of  whether or  not these  individuals are  detected during  a  subsequent visit, unless a  

dead older  chick is found  on site, providing  evidence  to the contrary.  This assumes that all  older  

chicks survive  through fledging  and dispersal from the natal colony.   Complex  protocols are  

described in the Monitoring  Manual to avoid double counting  fledglings that may  be  present 

during  multiple visits to the same sandbar.  In the  protocol it  is assumed that the older  piping  

plover  chicks (ages 21-24 days) and least tern chicks (16-20 days) survive only  in regard to  

fledging.   It  is not assume that they  survive  through dispersal. The  basis  for  the  assumption of  

survival to fledging  is that if a  chick has segmented the last age  group before  fledging  (16-20  

days for terns and 21-24 days for plovers) that it  will  probably  survive  the  additional two to four  

days it  takes to fledge.  This assumption is  scientifically  supported by  data.  However, if this 

becomes a  critical concern, data could be  obtained  from Virginia  Tech researchers who have  five  

years of  chick data from  two studies of  piping  plovers on the Missouri River  and from USGS  

researchers who have three  years of chick data from a least tern study on the Missouri River.  

6.4 The Adult Census 

The annual adult census occurs concurrently with normal productivity surveys during the last 

two weeks of June. However, during the census, an effort is made to count adults across the 

entire study segment, rather than just at areas that have already been identified as nesting sites 

that year. This results in counts of some individuals that can be associated with individual 

nesting sandbars (via the “site number” field in the database) and counts of other individuals that 

cannot be assigned to individual nesting sandbars (adults observed away from nesting sites 

previously identified by monitoring crews). High-accuracy GPS data were available for all 5 

riverine segments starting in 2001. Between 2001 and 2006, 90 percent of all adult piping 

plovers counted during the adult census could be associated with known nesting sandbars; 

although this percentage varied from 72 percent on the Fort Peck segment to 92 percent on the 

Garrison segment. Similarly, 85 percent of all adult least terns counted during the adult census 

between 2001 and 2006, could be associated with known nesting sandbars; although this 

percentage also varied from a low of 72 percent on the Fort Peck Segment to a high of 97 percent 

on the Garrison Segment (Table 3). 

The only real outlier among the segments is the Fort Peck River for both species. In the case of 

the piping plover, this may because of the very low number of piping plover adults that were 

counted on this segment. For the six years (2001-2006), the total number of plovers was just 
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eighteen adults or an average of three per year. This represents a very small number of adults 

compared to the other segments listed. The terns on Fort Peck River averaged 38 adults per year 

for the six years. This is substantially more than the plovers, but nonetheless represents only 

6.2% of all terns from the five segments (229 of 3699). Another important factor for the terns is 

that the Fort Peck River is the northernmost and westernmost part of the range of the interior 

population of the least tern. This means that these terns have the farthest distance to travel of any 

least terns in central North America and consequently they arrive later on the Missouri River 

than other least terns. An analysis of the initiation date for the 127 least tern nests from 2001

2006 on the Fort Peck River shows an average initiation date of June 20. What this means is that 

the terns on the Fort Peck River were more likely to be unsettled and still searching for nesting 

sites on this segment during the adult census compared to the four other more southern and 

eastern segments in the chart. Therefore a higher percentage of terns would have been found on 

sites that turned out not to have been used for nesting. 

Table 3
 
Percentage of Adults Assigned to Individual Nesting Sandbars (2001-2006)
 

River Segment Piping Plovers Least Terns 

Fort Peck   72%  72%  

Fort Randall   89%  87%  

Garrison   92%  97%  

Gavins Point  90%  83%  

Lewis  & Clark   86%  84%  

All Segments Combined  90%  85%  

Counts of adult birds during the adult census are made using one of three different methods 

(described in more detail in the Monitoring Manual). These methods involve: 1) counting all 

adults from a distance; 2) walking into the nesting area and counting all adults as they fly into the 

air due to the disturbance; and 3) using counts of active nests + broods x 2 from the productivity 

survey dataset to come up with a total adult count. This approach assumes that each nest and 

each brood represents two adult birds. Field crews often use more than one of these three 

methods to count birds on the same sandbar. The method that yields the highest count is 

accepted as the adult census count for that site and the method that was used to arrive at this 

count is recorded (see earlier discussion in Section 6.1).  

7 Population and Fledge Ratio Targets 

Monitoring program results are annually evaluated relative to management targets for both 

population size (adults for least terns and pairs for piping plovers) and “fledge ratios” (an index 

to annual reproductive success). Population targets in the 2000 Biological Opinion, as amended 

(2003) are cited as originating from individual recovery plans for both species. 

Recovery population targets for the entire Missouri River system (including reservoirs and 

riverine segments) are 900 adults for least terns and 425 breeding pairs for piping plovers. The 

525 breeding pair target for piping plovers has been expressed as 850 adults; using the 
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assumption that one pair equals two adults. Expressing population targets for piping plover as 

numbers of adults, as is the case for least terns, would allow for direct comparison of monitoring 

results to population targets. For example, the average adult census total for Missouri River 

piping plovers between 2001 and 2006 was 1,363 adults. This would exceed the population 

target of 425 pairs (or a minimum of 850 breeding adults) only if an average of at least 77 

percent of the adult-plumaged birds in the population were breeding individuals. 

7.1	 Interpretation of Adult Census Counts and Fledge Ratios 

Adult census count totals are best interpreted as a measure of adult population size. Since 

detection probabilities for counts are not known, but are likely to be lower than 1, this index is 

most likely biased low relative to true population size. If detection probabilities vary by habitat 

type (e.g., if a greater proportion of the birds that are truly present are likely to be counted on 

rivers than on reservoirs) or within habitat types (e.g. detection probabilities are higher on one 

river segment, or one portion of a river segment, or one sandbar, than another) then the relative 

accuracy of counts is likely to vary among survey locations within the study area. Detection 

probabilities for the adult census count methods are currently being assessed using a double 

sampling approach on the Garrison Segment (USGS, 2007). Results are expected to be available 

in 2010. 

Additionally, adult census counts reflect only the number of adult-plumaged birds counted 

during the adult census. The proportion of these birds that actually breed is unknown. 

Therefore, adult census counts are more clearly an index of adult population size than breeding 

population size. While USFWS population targets for recovery of least terns are expressed as 

adult population size rather than breeding population size, population targets for recovery of 

piping plovers are expressed as numbers of breeding pairs. The monitoring program is not 

designed to count numbers of pairs directly. 

“Fledge ratios,” identified as the primary indicator of reproductive success in the 2000 Biological 

Opinion, as amended (2003), utilize data from both monitoring components. The monitoring 

program calculates fledge ratios as the total number of fledged birds counted during the 

productivity survey divided by the number of pairs (calculated by dividing the number of adults 

counted during the adult census by two). This is used as a conservative method of estimating the 

fledge ratio as using the total number of adults would inflate the number of breeding pairs, thus 

underestimating the number of chicks per pair. As with any large scale monitoring program, 

100% accuracy for any of the measured factors cannot be assured so population numbers and 

fledge ratios must be considered to be indices of species tends. 

7.2	 Framing Bird Monitoring Data within The Breeding Biology of 
Terns and Plovers 

Both terns and plovers exhibit behaviors and life history traits that make their reproductive 

success difficult to monitor. First, the nests of both species are cryptic in appearance, making 

their detection difficult within the large areas of unvegetated substrates where they are most 

commonly placed. Ongoing studies suggest that nests may go undetected using the current 

monitoring protocols (USGS, 2007). Similarly, young chicks of both species are cryptic in 

coloration, making their detection difficult against the background of sandbar substrates. 

Furthermore, chicks of both species have a range of behaviors that also make their detection 
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difficult (e.g., hiding in vegetation or under driftwood, remaining unmoving against a sandy 

background). 

Piping plover chicks leave the nest bowl within a few hours after hatching and least tern chicks 

leave the nest bowl within 1-2 days after hatching. It may be difficult to determine how many 

eggs hatched from each nest, since chicks are no longer present and indirect evidence that 

individual eggs have hatched (e.g., eggshells) can disappear within a few days.  

Once chicks have left the nest bowl, they can travel considerable distances in a short period of 

time and unmarked chicks can no longer be connected to a specific nest, only the sandbar where 

they hatched. Therefore, counts of chicks or fledglings occur at the scale of sandbar, whereas 

nest locations and counts of successful nests can be tied to individually marked nests.  During the 

young chick period, (e.g., <14 days) behaviors make chicks very difficult to accurately count.  

As they get older, chicks become slightly more detectable, because their juvenal plumage is 

easier to see against sandbar substrates than their downy nestling plumage. Similarly, their 

larger size and propensity to spend more time in open areas (e.g., near the waterline) makes them 

more detectable than they were in the first 14 days after hatching. 

Fledglings of both species can disperse from natal sandbars within 2-4 weeks after they are able 

to fly (25-30 days old for piping plovers, 21-24 days old for least terns). Therefore, there may 

only be a few weeks where older chicks and fledglings are present and detectable at their natal 

sandbars before dispersing. For these reasons, it is likely that counts of fledglings are biased 

low. If unmarked fledglings disperse from one sandbar to another, it is impossible to tell if a 

flighted bird in juvenal plumage was hatched on the sandbar where it is encountered or if it has 

dispersed from a nearby natal sandbar. This behavior makes the interpretation of sandbar-

specific counts of fledglings problematic when birds are not individually marked.  

Finally, both least terns and piping plovers are known to re-nest (sometimes more than once in a 

single breeding season) after nest failure or after losing young chicks. However, neither species 

regularly re-nests after successfully raising a brood to fledging. Therefore, re-nesting attempts 

indicate previous nest failure or early chick loss, not an attempt to raise a second clutch within 

the same breeding season. Consequently, cumulative counts of nests on one sandbar should not 

be interpreted as representative of the total number of pairs that attempted nesting on that 

sandbar.  This count (total nests) depends on the degree of re-nesting, which is likely to vary year 

to year and between sandbars. There may be some years, where few nests are lost, that the total 

nest count is relatively low, because the first nests were mostly successful. However, there may 

be other years, where conditions cause repeated nest failure, where the total number of nests is 

high relative to the number of breeding adults present. In years where repeated nest failure 

results in many re-nesting attempts, higher nest counts for a sandbar will not necessarily 

correlate with high nest success or high numbers of fledged young. However, in the analyses of 

the 1999-2006 monitoring data there were strong correlations between total nests, numbers of 

successful nests, and numbers of fledglings, suggesting that all three of these indices of 

reproduction were providing related information about sandbar-specific reproductive output.  

This may not be the case for other datasets (from other regions or from other time periods on the 

Missouri) with higher rates of re-nesting. 
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7.3	 Presentation and Interpretation of Monitoring Program Data 

This section presents data from four different monitoring program count metrics that provide 

information about sandbar use, reproductive effort, and reproductive output: 1) adult counts; 2) 

total nest counts; 3) successful nest counts (a successful nest is defined as a nest where ≥1 egg 

hatched); and 4) total fledgling counts. Data are presented at two different spatial scales: 1) for 

the entire main-stem Missouri River (including reservoirs and river segments); and 2) by 

individual sandbars within riverine survey segments only, Although counts should be 

interpreted with the previously-discussed caveats, useful information is to be gained by 

summarizing and analyzing these data within the context of appropriate limits to inference and 

interpretation as summarized in Table 4. The fact that each of these indices correlate well with 

each other at the scale of the whole system (summarized by segment) or at the scale of individual 

segments (summarized by sandbar) suggests that collectively, and perhaps even individually, 

they describe the relative importance of different segments or sandbars to site use, reproductive 

effort, and reproductive output. 

Table 4
 
Limits of Inference for Selected Count Metrics
 

Count Metric Viewed as an Index To Sandbar-Specificity 

Adult Count (From Census) Site Use Not Always Site Specific 

Total Nests Reproductive Effort Always Site-Specific 

Successful Nests Reproductive Output Always Site-Specific 

Fledglings Reproductive Output Uncertain Site-Specificity 

Count totals for individual segments of sandbars are presented for each metric individually, 

rather than as ratios (e.g., fledglings/pair or fledglings/nest) or percentages (e.g., apparent percent 

nest success) for two reasons: 1) when two quantities are measured with unknown magnitudes of 

bias, combining the two into a ratio makes them very difficult to interpret, and 2) ratios remove 

very important information about the magnitude of counts. Comparison of population-

independent ratios like fledge ratios or percent nest success across sites often obscures important 

information about the relative importance of an individual site to the population. When the entire 

population is monitored and there is no sampling error (as is theoretically the case with the 

comprehensive spatial coverage of the monitoring program) interpretation of actual counts rather 

than ratios preserve this important information about the importance of any one site to the 

population as a whole. 

7.4	 Spatial Scale of Bird Monitoring Data Summaries - System, 
Segment, and Sandbar 

Both adult  census and productivity  survey  results are  regularly  summarized and discussed at the  

scale of  the entire  Missouri River  (including  both reservoirs and riverine  areas) or by  survey  

segment  (USACE, 1994-2005). Fledge  ratios are  typically  summarized at larger  scales  (e.g., the  

total number  of  fledglings counted across an entire  survey  segment during  a  given year’s  
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productivity  survey  are  divided by  the number of  adults counted for  that segment during  that  

year’s adult census).  

Effects of management on reproduction occur at the scale of individual sandbars. Presenting 

monitoring data at the scale of individual sandbars could help inform where management efforts 

should be spent. Understanding the physical and biological factors affecting the use and/or 

successful use of individual sandbars is essential to design and site selection criteria for created 

sandbars in ways that will maximize reproductive success.  

Linking the bird monitoring data to individual sandbars permits sandbar-specific analyses of the 

existing data. By comparing habitat delineations based on aerial photography with high-

accuracy GPS nest locations, nests could be assigned to individual sandbar NestAreas. For this 

purpose, nest-based data from the annual productivity survey were useful for relating nests to 

individual sandbars. Because GPS locations associated with productivity survey data were 

essential to analyses, data presentations were restricted to the years where high accuracy GPS 

nest locations were available.  

8	 Monitoring Program Results at the scale of the Entire Upper 
Missouri River System 

8.1 Adult Census Counts by River Segment 

Between 2001 and 2006 (the time period for which high accuracy GPS location data were 

available for all segments ) adult census counts for least terns were highest below Gavins Point 

Dam (48% of all counts) and below Garrison Dam (17%) (Figure 5). These two river segments 

- Gavins Point and Garrison - accounted for >65 percent of all least tern counts. Lake Oahe was 

also relatively important to least terns, contributing >14 percent of all least tern counts, more 

than the next closest river segment, Fort Randall (8%). All other segments contributed <5 

percent to system-wide counts for least terns. 
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Figure 5
 
Average (±SD) Least Tern Adult Census Counts by Segment, 2001-2006
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The two most important riverine segments for piping plovers were the Gavins Point (20%) and 

Garrison (14%) segments. Within the Upper Missouri, the riverine segments were relatively 

less important to piping plovers as counts were by far the highest on Lake Sakakawea (41%) and 

Lake Oahe (21%) (Figure 6).  All other segments   contributed less than 3 percent to system-wide 

counts for piping plovers. It should be noted that four survey segments (Fort Peck Reservoir, 

Fort Peck River, Lake Francis Case, and Lewis & Clark Lake) contributed relatively little to total 

counts for either species on the Missouri River. d 
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Figure 6  
Average (±SD) Piping Plover Adult Census  Counts by Segment, 2001-2006  

 
Average (SD) Piping Plover counts by reach, 2001-2006
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8.2 All Four Count Metrics by River Segment 

The segments that contributed most to adult census totals for each species also contributed the 

most to reproductive effort (total nests) and reproductive output (successful nests and fledglings) 

(Figures 7 and 8). When annual counts were compared by segment, all four count metrics were 

strongly positively correlated with each other (spearman rank correlations were all >0.91 for 

least terns and piping plovers, all P values <0.0001). Among the riverine segments, the Gavins 

Point and Garrison Segments contributed much higher proportions of counts (of all four metrics) 

than the others did, with the Fort Randall, Fort Peck, and Lewis & Clark segments contributing 

far less to the Missouri River populations of both species. 
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Figure 7 
 
 
Least Tern Count Metrics by Segment, 2001-2006 
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Figure 8 
 
 
Piping Plover Count  Metrics by Segment, 2001-2006 
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9	 Monitoring Program Results: Individual Sandbars Within the 
Gavins Point and Garrison River Segments 

9.1	 Spatial And Temporal Scales Of Analysis 

Between 2001 and 2006, the years where high-accuracy GPS data were available for all 

segments , the Gavins Point and Garrison segments accounted for 77 percent and 88 percent of 

all Missouri River tern and plover nests respectively (among the five riverine segments only). 

The more detailed descriptions of sandbar use and indices of reproductive success focus on these 

two segments. Segment-specific summaries for Gavins Point include additional data since high-

quality GPS data was available for Gavins Point back to 1999. In subsequent summaries, we 

present eight years of data for Gavins Point (1999-2006) and six years for Garrison (2001-2006).  

This temporal scale illustrates the relative importance of individual sandbars to tern and plover 

reproduction during the time period following the major event associated with the 1997 releases, 

the ensuing period of erosion and sandbar habitat loss through natural succession, and several 

years of mechanical habitat creation efforts by the Corps (2004 - 2005). 

Within  each segment, the four  previously  identified  count metrics (adult  census counts, nest  

counts, successful nest counts, and fledgling  counts) were  summarized at  the scale of  “sandbar  

nesting  area.”    NestAreas were  defined as either: 1)  individual sandbars that always  occurred as  

islands, or  2)  complexes  of  adjacent sandbars (separated by  water  at higher flows)  that were  

contiguous at lower flows.  The  following  example  illustrates why  we  chose  to present results by  

“sandbar  nesting  area”  rather  than  by  the  “site”  field in the District’s database.  Between 1999 

and 2006, there  were  ≥1  least tern nests  detected at 34 unique sandbar NestAreas in the Gavins 

Point  segment.  During  this same time period, field crews recorded ≥1 nest at 133 different sites 

in the database.   After  inspecting GPS  nest locations it  was clear that  many  of  these  sites 

belonged to the same sandbar nesting  area  (as defined above).  Individual sandbar NestAreas had 

an average  of  3.9 (SD ±2.8) associated site  IDs, with as few as 1 site  ID per nesting  area  and as  

many  as 11.  New site  IDs were  assigned to unique sandbar NestAreas using  GPS  nest locations  

and aerial photography habitat delineations for the purpose of this analysis.   

Two of  the  mechanically  created sandbar NestAreas: Burbank-769.4-770.4  and Burbank-Elk PT

761.5 were  created on top of  the footprint  of  natural sandbar NestAreas that had been previously  

used for  nesting.  In order to separate out the use of  natural sandbars and created  sandbars, each  

of  these  sandbars were  given two different names, with the suffix  A indicating  use of the sandbar 

prior to the  habitat creation event  and the  suffix  B  indicating use of the  sandbar  after the  habitat 

creation event.  For  example, Burbank-769.4-770.4A includes use of this sandbar between 1999  

and 2004, prior to the  Corps’ habitat creation, and Burbank-769-770.4B  signifies use of this  

sandbar in 2005 and 2006, after the habitat creation project.    



9.2	 Interpretation of Regressions Describing Relationships Among 
Count Metrics 

Within the breeding season, three count metrics (nests, successful nests, and fledglings) could be 

viewed as sequentially related since nests precede successful nests, and successful nests precede 

fledglings. Because the fourth metric, adult counts, was from the adult census (which was 

scheduled to occur near peak incubation) adult counts were anticipated to be most closely related 

to total nests, then successful nests, and then to a lesser degree, fledglings. To examine 
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relationships among metrics within this temporal framework, a series of regression models were 

constructed to examine just how predictive each metric was of the next metric in this sequence. 

Theoretically, counts of nests should strongly predict counts of successful nests, unless there is 

considerable nest mortality. Similarly, counts of successful nests should strongly predict counts 

of fledglings, unless there is considerable chick mortality. A regression with nests as the 

independent variable and fledglings as the dependent variable would then illustrate the combined 

effects of nest mortality and chick mortality on total number of fledglings. NestAreas with 

higher or lower than average nest mortality during the incubation period should have large 

residual values in the regression with nests as the independent variable and successful nests as 

the dependent variable. Similarly, sandbar NestAreas with higher or lower than average chick 

mortality during the chick-rearing period should have large residual values in the regression with 

successful nests as the independent variable and fledglings as the dependent variable.  

These  regressions provide more  information than simple ratios  of  fledglings/nest,  

fledglings/successful nest, or  successful nests/nest (apparent nest success),  because: 1)  

information about population size  is preserved, and 2)  the relative importance  of  either the  

numerator or the  denominator to the final ratio can  be  evaluated.  Additionally, like  ratio 

estimators, regression residuals can be  used to evaluate  the relative success of  one  site  versus 

another  when sandbar  NestAreas  within the same segment is  compared.  Similar to ratios like  

apparent nest success or fledge  ratios, the biological interpretation of  regression residuals 

outlined above  is confounded by  potential differences in nest or  fledgling  detectability  among  

sites.  For  example, a  large  negative  residual in the regression between successful nests  and 

fledglings could represent either  high chick mortality  or  consistently  low fledgling  detectability  

(at a  particular site  relative  to other  sites). Table 5 illustrates potential interpretations  of  

regression residuals when both count metrics are  enumerated  with unknown amounts of  bias, as 

is the case with the Omaha District’s bird monitoring data.   

Table 5
 
Biological Interpretations of Residual Values in Regression Models
 

Residual Value Biological Interpretation With No Bias Potential Bias 

point near line average relationship for segment x biased low, y biased low 

positive residual value 
dependent variable above average for 
segment x biased low, y biased high 

negative residual value 
dependent variable below average for 
segment x biased high, y biased low 

9.3	 Data Distributions, Transformations, and Data Reduction for 
Regressions 

For each river segment, counts of each metric were not normally distributed and were positively 

skewed due to the large number of sandbar NestAreas with low counts. Natural log-

transformations for all four count metrics were attempted to normalize regression residuals, since 

variance increased with mean counts; although this trend was due mostly to consistently small 

variances associated with very low counts and not a trend of increasing variances for moderate to 
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high counts. Natural log transformations improved the distribution of regression residuals; 

however, in most cases, regression residuals still deviated from normality in regressions with 

transformed variables. Since the failure to achieve normal distributions of regression residuals 

was mostly driven by the large number of sandbar NestAreas with low counts (sandbars used 

only once or infrequently with few nest establishments), separate regressions were performed on 

reduced datasets, using untransformed counts, with low-count sites removed. 

The  first step in this process was to identify  the cut-off for  low-count sites from natural breaks in 

the data  when data were  sorted by  nest counts.  For  example, for  least terns on the Gavins Point  

Segment, regression models were  constructed using  only  the  14 sandbar  NestAreas with ≥ 46  

nests  over the eight-year  period, which included  85 percent of  all  nests  and 88 percent  of  all  

fledglings (Figure  9).  These  sandbars had been identified in Section 3 of  this document as 

“highly  productive”  NestAreas on the basis  of  high importance  values derived by  multiplying  the 

total number of established nests by the number of active  years.  

This resulted in the removal of 20 low-count sandbar NestAreas from the analysis. This 

approach resulted in the exclusion of a large number of low-count sandbar NestAreas for each 

river segment, all of which comprised less than 2 percent (many much less than 2 percent) of the 

total nest count for a segment during the period of analysis.  While based on a subset of the entire 

nest database, this subset represents all of the sites the analysis of which would best inform ESH 

design, construction and habitat maintenance actions. Regressions using only the highly 

productive sites had normally distributed residuals and retained the original scaling of the data, 

facilitating interpretation of regression models relative to population size, which was not possible 

with residuals from log-transformed counts. 

Regressions of  both log-transformed (including  all  sandbar NestAreas) and untransformed data  

(which included only  the  highly  productive  NestAreas) were  all  highly  significant (all  P  values 
2 

<0.0046, most P  values <0.0001)  and strongly  predictive (all  R  values >0.53, with many  >0.80) 

(See  Tables 4.7-4.10).  As expected, regressions for  the stages of  reproduction that were  closer  to 
2 

each  other  in time had  the  highest R  values.   However,  regressions with  successful nests, total  

nests, and even adult  counts  as the independent variable, were  all  strongly  predictive of  the  

number  of  fledglings  on a  nesting  sandbar, even though many  adults could  not be  directly  tied to  
2 

individual nests.  High r values for  all  regression models with fledglings as the  dependent 

variable indicated that  all  three  metrics could  be  viewed as relatively  good  indices of  

reproductive  output  for  nesting  sandbars  over  this long  of a  time period.   Data  summaries  and 

analyses by sandbar nesting  area are presented individually for both terns and plovers on both the  

Gavins Point and Garrison segments   below.  

9.4	 Highly Productive Sandbars for Least Terns on the Gavins Point 
Segment 

A vast majority of all tern nests (85%) and fledglings (88%) on the Gavins Point segment were 

counted on only 14 of the 34 sandbar NestAreas between 1999 and 2006. Figure 9 presents, 

from upstream to downstream, all sandbar NestAreas on which ≥1 tern nests were recorded 

during the period of analysis. Figure 10 presents the same data, sorted by total number of nests. 

The top 14 NestAreas included three productive sandbar NestAreas that were created by the 

Corps prior to the 2004 (Ponca3) or 2005 (2 Burbank sites) nesting seasons. Aside from these 

recently created NestAreas, which were only available for two or three of the eight years of this 

dataset, tern nests occurred on the remaining 11 important natural sandbars an average of 6.4 
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(SD ±1.0) out of  eight years and on all  important natural sandbar NestAreas  in ≥4 out of  eight  

years, indicating  regular use of  important NestAreas.  Of  the 14 main sandbar NestAreas, the 11  

natural sites had average  cumulative  counts  of  94 nests, 65 successful nests, and 88 fledglings in 

the eight years between 1999 and 2006. The three  important created sites had average cumulative  

counts  of  125 nests, 82 successful nests, and 103 fledglings between  2005 and 2006 (for the two  

Burbank sites) and 2004 and 2006 (for  the Ponca3 site).  These  sites  produced more  nests, 

successful nests, and  fledglings in two or three  years than natural sites produced over an 8-year  

time span.   By  contrast, the  remaining  20 low-count NestAreas had average  cumulative  counts  of  

13 nests, 8 successful nests, and 9 fledglings and all 20 areas had cumulative  counts of ≤28 nests, 

≤21 successful nests, and ≤29 fledglings during  this 8-year period.   NestAreas with low counts  

(which also included 2 created sandbars)  were  also less frequently  used than the 14 main sandbar 

NestAreas.  The  18 natural sandbars with low counts  had nests  an average  of  1.9  years (SD  

±1.0), 14 out of  18  of  these  areas had nests  in only  1 or  2 out of  8 years, and all  18 had nests  in  

≤4 out of 8 years.  

Highly  Productive  sandbar NestAreas for  least terns did not occur  uniformly  or  randomly  within 

the Gavins Point  segment.  In fact, the  majority  of important natural sandbars occurred  in seven  

different clusters of sandbars (ranging  from 0.1  –  2.2 river miles each)  spanning  between river 

miles 803.5-802.0, 795.4-793.4, 790.4-788.2, 781.5, 778.9-777.0, 770.4-769.4, and 757.3-756.3 

(Figure  9). These  heavily  used areas, which total only  9.7 of  the 58 river miles of  the Gavins 

Point  segment, all  reflect  aspects of riverine  planform or  channel geometry  conducive to sandbar  

formation or retention.  

Figure 9
 
Gavins Point Least Tern NestAreas 1999-2006
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Figure 10
 
Gavins Point Least Tern NestAreas 1999- 2006
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14 sandbars =

85% nests

88% fledglings

9.4.1 Relationships Among Count Metrics for Gavins Point Least Terns 
2 

Table 6 includes r  values, minimum  and maximum  x  values, and prediction equations for  six  

different regression models linking  sequential count metrics within the breeding  season for  the  

14 main least tern sandbar NestAreas on the Gavins Point  segment, 1999-2006.  Sequential  

regressions of  all  four  metrics were  strongly  predictive.  Total numbers of nests  were  strongly  
2 

predictive of  numbers of  fledglings (r  =  0.83)  for  the 14 main sandbar NestAreas, which ranged  

from 46 to 214 nests  (Figure  11).  This regression model covers the entire  breeding  season from 

nest initiation to fledging.  When the breeding  season was broken down into stages by  sequential 

regressions, regressions were  even  more  strongly  predictive.   For  example, total nests  were  very  
2 

strongly  predictive of  successful nests  (r  =  0.96)  and successful nests were  very  strongly  
2 

predictive of fledglings  (r  =  0.91)  (Figures 4.12-4.13).  The  regression of  successful  nests  

predicted by  total nests  is most  useful to explore  site-specific differences in nest success or  

failure  during  the  incubation period and the regression of  fledglings predicted by  successful nests  

is useful  to explore  site-specific differences  in chick mortality  or fledging  success during  the  

chick-rearing  period.  Individual sandbar NestAreas with particularly large residuals in any of the  

three regressions are labeled with text identifiers in all regression figures below.  
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Table 6
 
Regression Results: Highly Productive NestAreas - LT / Gavins Point 


Independent  
Variable  

Dependent  
Variable  

2 
R  min x  max x  Regression  Equation  

Nests  Successful nests  0.96  46  214  Success =  -10.00  +  0.77 Nests  

Successful nests  Fledglings  0.91  19  164  Fledged  =  -4.46  + 1.40  Success  

Nests  Fledglings  0.83  46  214  Fledged  =  -15.76 +  1.06 Nests  

Adults  Nests  0.87  48  258  Nests = 12.74 + 0.67 Adults  

Adults  Successful nests  0.83  48  258  Success = 0.14  + 0.52  Adults  

Adults  Fledglings  0.66  48  258  Fledged  = 2.05 +  0.68 Adults  

 

   

 


 




 






Upper Missouri River Emergent Sandbar Habitat Mechanical & Artificial Creation and Maintenance 

Final Programmatic EIS 

The  regression of fledglings by  nests  (Figure  11) showed  that the  sandbar nesting  area  at 

Menominee  801.3-801.5  had the largest negative  residual value, indicating  relatively  poor 

reproductive  output  (or  low detectability  of  fledglings) at this sandbar  compared to others on the  

Gavins Point  segment. This was one  of  the high elevation sandbars that did not have  its top  

elevations scoured during  the high flows of  1997 and retains an associated older  vegetation 

community.  Similarly, large  negative  residual values for  two of  the  three  heavily  used Corps-

created sites, Burbank-769.4-770.4B  and Ponca3-754.8 suggest relatively  poor reproductive  

output compared to what is possible for this segment.   

Figure 11
 
Regression of Least Tern Fledglings Predicted by Number of Nests for the 14 

Highly Productive Least Tern NestAreas in the Gavins Point River Segment. 
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In other words, reproductive  output  on these  two created sandbars, although extraordinary  high  

compared  with many  natural sites, may  have  not been maximized.  The  large  negative  residual  

for  the Burbank-769.4-770.4B  site  is troubling  because this site  had the second highest number  

of  nests  on the Gavins Segment between 1999 and 2006 and chick detectability  should be  

relatively  high at  this site, as it  is relatively  new with less vegetation for  chicks  to hide in  

compared with older  sites.  Alternatively, a  negative  residual value could indicate high nest  

detectability  at this site, a  possibility  given the  openness of  this site  compared with older  

sandbars in this segment.  

Two sandbar NestAreas had particularly  large  negative  residual values during  both the  

incubation period (Figure  12) and the chick rearing  period (Figure  13), indicating  higher than  

average  nest mortality  and chick mortality  at the Corps-created sandbar at Burbank-769.4

770.4B  and the  natural sandbar at Menomine  801.3-801.5. The  sandbar nesting  area  at 

Vermillion-778.5-778.9 had a  negative  residual value during  the  chick  rearing  period that seems 

to have  been compensated for  by  higher than average  nest success during  the incubation period 

(as evidenced  by  the large  positive  residual value for  this nesting  area  in the  successful nests  by  

total nests  regression ( Figure  12) and the position of  this  site  near the regression line  in the  

regression of  fledglings  by  nests  that covers the whole  breeding  season  ( Figure  11). Four  

sandbar NestAreas that were  created in 1997  had higher than average  reproductive  output, as  

evidenced by  large  positive  residual values on all three  regression graphs, but particularly  the  

fledglings by  successful nests  graph, indicating  relatively  high chick survival (or  detectability)  at 

these  four  sandbars.  Listed in order from highest to lowest nest counts, these  were: St. Helena

787.9-788.2, St. Helena  795.1-795.4, Meckling 781.5, and St. Helena-789.8-790.4.  
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Figure 12  
Regression of Successful Nests Predicted by  Numbers of Nests for the 14   Highly 
 
 

Productive Least Tern  NestAreas in the Gavins Point River Segment
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Conditions at the four sites below Gavins Point that were more productive than predicted for the 

population might be worth investigating to see if common habitat features can be identified that 

made these sandbars relatively more productive. Similarly, conditions at sites with lower than 

average reproductive output could be investigated to see if there are common problems with 

these sites that result in their lower than average reproductive output. However, while this 

approach focuses on sandbars that perform better or worse than predicted for their relative 

amount of use, it is important to remember that sandbars further to the right on the x-axis have 

higher absolute numbers of nests, or successful nests, and thus contribute more to population 

recovery than sites to the left with lower counts.  Therefore, it is of greater importance to identify 

and address problems at sites with large negative residual values further to the right on these 

graphs or to emulate the conditions of sites with positive residual values, or even small negative 

residual values, on the right side of these graphs, because these sites contribute more fledglings 

to the population given their greater proportionate use. 
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Figure 13
 
Regression of Fledglings Predicted by Successful Nests for the 14 Highly
 

Productive Least Tern  NestAreas in the Gavins Point River Segment
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9.5	 Highly Productive Sandbars for Piping Plovers on the Gavins 
Point Segment 

A vast majority of all Gavins Point piping plover nests (90%) and fledglings (90%) were counted 

on only 20 of the 40 sandbar NestAreas that were used between 1999 and 2006. Figure 11 

presents, from upstream to downstream, all sandbar NestAreas on which ≥1 plover nests were 

recorded during the period of analysis. Figure 12 presents the same data, sorted by total number 

of nests. This group included three highly productive sandbar NestAreas that were created in 

2004 or 2005. Aside from these recently created NestAreas, plover nests occurred on the 17 

remaining important natural sandbars on an average of 5.9 years (SD ±2.0). Sixteen out of 17 

important natural sandbar NestAreas had nests in ≥5 out of eight years, and eight sandbars had 

nests in at least seven of the eight years. Of the 20 main sandbar NestAreas, the 17 natural sites 

had average cumulative counts of 50 nests, 34 successful nests, and 80 fledglings in the eight 

years between 1999 and 2006. The three important created sites had average cumulative counts 

of 61 nests, 44 successful nests, and 69 fledglings in 2-3 years (between 2005 and 2006 for the 

two Burbank sites, and 2004-2006 for the Ponca3 site). Note that the created sites produced 

similar cumulative counts of nests, successful nests, and fledglings in 2-3 years as natural sites 

did in the preceding eight years. By contrast, the remaining 20 NestAreas had average counts of 

six nests, four successful nests, and nine fledglings and all 20 areas had counts of ≤13 nests, ≤11 

successful nests, and ≤29 fledglings during this entire eight-year period. NestAreas with low 
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counts  (which also included two created sandbars) were  also less frequently  used than the 20 

main sandbar  NestAreas.   The  18 natural  sandbars with low counts  had nests  an average  of 2.6  

years (SD ±1.5)  and 16 out of 20 of these areas had nests in ≤3 years.  

As with the least terns, important sandbar NestAreas for piping plovers did not occur uniformly 

or randomly within the Gavins Point Segment. In fact, the majority of important natural 

sandbars occurred in 6 different clusters of sandbars (ranging from 0.1 - 3 river miles each) 

spanning between river miles 804.6-804.3, 795.4-793.1, 790.4-787.9, 781.5, 778.9-777.0, and 

759.3-756.3 (Figure 11). With the exception of the sandbar NestAreas at 804.6-804.3, each of 

these areas was also highly productive for terns (Figure 9). These heavily used areas, which total 

only 10.1 of the 58 river miles of the Gavins Point Segment, all reflect aspects of riverine 

planform or channel geometry conducive to sandbar formation or retention. 

Figure 11
 
Gavins Point Piping Plover NestAreas 1999- 2006
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Figure 12
 
Gavins Point Piping Plover NestAreas 1999-2006
 

by Numbers of Nests
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9.5.1 Relationships among Count Metrics for Gavins Point River Segment 
Piping Plovers 

2 
Table 7 includes r  values, minimum and maximum  x  values, and prediction equations for  six  

different  regression models linking  sequential count metrics within the  breeding  season for 19  of  

the 20 main piping  plover sandbar NestAreas on the Gavins Point  Segment, 1999-2006. The  

extremely  productive  sandbar nesting  area  at Elk PT-756.3-757.3 was  excluded from  analyses as  

an outlier  since  it  exerted too much leverage  in all  regressions.   Sequential regressions of  all  four  

metrics were  strongly  predictive.  Total numbers of  nests  were  strongly  predictive of  numbers of  
2 

fledglings (r  =  0.81)  for sandbar NestAreas ranging  from 17 to 99 nests  (Figure  18).  This 

regression model covers  the entire  breeding  season from nest initiation to fledging.  When the  

breeding  season was broken down into stages by  sequential regressions, regressions were  even  

more  strongly  predictive.  For  example, total nests were  very  strongly  predictive of  successful 
2 2 

nests  (r  =  0.95)  and successful nests  were  strongly  predictive of fledglings (r  =  0.84)  (Figures  

4.19 and 4.20).   The  regression of  successful nests predicted by  total  nests is useful  to explore  

site-specific differences in nest success or  failure  during  the incubation period and the regression  

of  fledglings predicted by  successful nests  is useful  to explore  site-specific differences in chick  

mortality  or  fledging  success during  the  chick-rearing  period.   Individual sandbar NestAreas 

with particularly  large  residuals in any  of the three  regressions are  labeled with text identifiers in  

all regression figures below.  
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Table 7
 
Regression Results for 19 of the 20 Highly Productive NestAreas for Piping 


Plovers on the Gavins Point River Segment. 


Independent 
Variable 

Dependent 
Variable 

R2 P value 
min 

x 
max 

x 
Equation 

Nests Successful nests 0.95 <0.0001 17 99 Success = -2.92 + 0.75 Nests 

Successful 
nests Fledglings 0.84 <0.0001 11 74 

Fledged 
Success 

= -022 + 2.24 

Nests Fledglings 0.81 <0.0001 17 99 Fledged = -7.38 + 1.70 Nests 

Adults Nests 0.89 <0.0001 14 143 Nests = -0.52 + 0.66 Adults 

Adults Successful nests 0.82 <0.0001 14 143 Success = -2.84 + 0.49 Adults 

Adults Fledglings 0.75 <0.0001 14 143 Fledged = -0.71 + 1.14 Adults 

Note: Elk PT-756.3-757.3 was excluded from analyses as an outlier. 

The  regression of  fledglings by  nests  (Figure  18), which covers the  entire  breeding season,  

identified two sites with relatively  low reproductive  output  compared  with other  sandbar  

NestAreas on the Gavins  Point  River  Segment: Menomine801.3-801.5 and  the Corps-created site  

at Burbank-769.4-770.4B.  The  large  negative  residual value at Menominee  801.3-801.5 was 

similar to the regression  for  Gavins Point  Least Terns (Figure  11).  This was one  of  the high  

sandbars that did not have  its top elevations scoured during  the  high flows of  1997.  The  heavily  

used Corps-created  site  at Burbank-769.4-770.4B  also had  a  large  negative  residual for  both 

plovers and terns (Figure  11).   However, for  terns, reproductive  failure  seemed to be  

concentrated during the incubation period (Figure  12), whereas for  plovers, reproductive  failure  

seemed to be  concentrated during  the chick-rearing  period (Figure  20).  This site  had the third  

highest number of  piping  plover nests  on the  Gavins Segment during  the time period between  

1999 and 2006, despite  only  being  available  in 2005 and 2006.  Even though this site  had  a  

negative  regression residual, suggesting relatively  poor reproductive  output  compared  to what  

may  be  possible for  this segment, this sandbar nesting  area  still  produced the  fourth highest total 

of piping plover  fledglings on the Gavins segment.   

No sandbar NestAreas had particularly large negative residual values during both the incubation 

period (Figure 19) and the chick-rearing period (Figure 20). Relatively high reproductive failure 

or success at any one site across the entire breeding period (Figure 18) was due to large residual 

values in either the regression covering the incubation period (one site only, Menomine801.3

801.5) (Figure 19) or the regression covering the chick rearing period (5 of the 6 other sandbar 

NestAreas with point labels in the regression figures) (Figure 20). Negative residual values 

during the incubation period at Menomine804.3-804.6 (Figure 19) were counter-balanced by 

positive residuals during the chick rearing period (Figure 20), resulting in the point for this site 

lying close to the prediction line for the regression of fledglings by nest, which covers the entire 

breeding season (Figure 18). 
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Figure 18  
Regression of Fledglings Predicted by Number of Nests for 19  of the 20 Highly 
 
 

Productive Piping Plover NestAreas in the Gavins Point River Segment.  
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Note: Elk PT-756.3-757.3 was excluded from analyses as an outlier. 

Figure 19
 
Regression of Successful Nests Predicted by Number of Nests for 19 of the 20
 
Highly Productive Piping Plover NestAreas in the Gavins Point River Segment. 
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Note: Elk PT-756.3-757.3 was excluded from analyses as an outlier. 
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Figure 20  
Regression of Fledglings Predicted by Successful Nests for 19  of the 20 Most 


Highly Productive Piping Plover NestAreas in the Gavins Point River Segment. 
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Note: The extremely successful Elk PT-756.3-757.3 nesting area was excluded from analyses as an outlier. 

9.6	 Highly Productive Sandbars for Least Terns on the Garrison River 
Segment 

Data presentations for the Garrison Segment differ in two ways from presentations for the 

Gavins Point Segment: 1) GPS nest location data are only available for six years (2001-2006) as 

opposed to eight for Gavins; and 2) Analyses have not been done to classify the flow event 

origins of individual sandbar NestAreas in the Garrison Segment (e.g., 1997 releases, pre-1997 

releases, 1999 releases). Therefore, individual sandbars in regression figures are not coded by 

origin. Note that no sandbars have been mechanically created by the Corps in the Garrison 

Segment as has been done for the Gavins Point Segment. 

A majority  of  all  tern nests  (69%) and fledglings (68%) were  counted on only  14 of  the 53  

sandbar NestAreas that had ≥1 nest on the Garrison River  segment between 2001 and 2006.  

Figure  13 presents, from upstream to downstream, all  sandbar NestAreas on which ≥1 plover  

nests  were  recorded during  the  period of  analysis.  Figure  14  presents the  same data, sorted by  

total number  of  nests.  The  14 main sandbar NestAreas had average  counts  of  22 nests, 16  

successful nests  and 24 fledglings over the entire  period from 2001 through 2006.  Tern nests  

occurred on the 14 main sandbars an average  of 3.4 (SD ±1.6) out of  6 years and 5 of  these  14  

NestAreas in ≥4 years.  By  contrast, the remaining  39 NestAreas had average  counts  of  4 nests, 3 

successful nests, and  4 fledglings and all  39 areas had counts  of  ≤9 nests, ≤9 successful nests, 
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and ≤12 fledglings during this 6-year period. NestAreas with low counts were also less 

frequently used than the 14 main sandbar NestAreas. The 39 sandbars with low counts had nests 

an average of 1.4 years (SD ±0.6) out of 6 years. Nearly all of these areas (36 out of 39) had 

nests in only 1 or 2 out of 6 years and the remaining 3 low-count areas had nests in only 3 of 6 

years. 

Highly Productive sandbar NestAreas for least terns did not occur uniformly or randomly within 

the Garrison River segment. In fact, the majority of important natural sandbars occurred in 9 

different clusters of sandbars (ranging from 0.1 – 1.9 river miles each). These heavily used 

areas, which total only 4 of the 84 river miles of the Garrison River segment, all reflect aspects 

of riverine planform or channel geometry conducive to sandbar formation or retention. 
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Figure 13
 
Garrison Least Tern NestAreas 2001- 2006
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Figure 14
 
Garrison Least Tern NestAreas 2001- 2006
 

by Numbers of Nests
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counts had nests an average of 1.4 years (SD ±0.6) out of 6 years. Nearly all of these areas (36 

out of 39) had nests in only 1 or 2 out of 6 years and the remaining 3 low-count areas had nests 

in only 3 of 6 years. 

Highly Productive sandbar NestAreas for least terns did not occur uniformly or randomly within 

the Garrison River segment. In fact, the majority of important natural sandbars occurred in 9 

different clusters of sandbars (ranging from 0.1 – 1.9 river miles each) (Figure 22). These 

heavily used areas, which total only 4 of the 84 river miles of the Garrison River segment, all 

reflect aspects of riverine planform or channel geometry conducive to sandbar formation or 

retention.  

9.6.1 Relationships	 among Count Metrics for Garrison River Segment 
Least Terns 

2 
Table 8 includes r  values, minimum and maximum  x  values, and prediction equations for  six  

different regression models linking  sequential count metrics within the breeding  season for  the  

14 main least tern sandbar NestAreas on the  Garrison segment, 2001-2006.  Sequential  

regressions of  all  four  metrics were  strongly  predictive.  Total numbers of  nests  were  moderately  
2 

predictive of  numbers of  fledglings (r  =  0.58)  for  the 14 main sandbar NestAreas,  which ranged  

from 11 to 47 nests  (Figure  24).  This regression  model covers  the entire  breeding  season from 

nest initiation to fledging.  When the breeding  season was broken down into stages by  sequential 

regressions, regressions were  more  strongly  predictive.  For  example, total nests  were  very  
2 

strongly  predictive of  successful nests  (r  =  0.85)  and successful nests were  very  strongly  
2 

predictive of fledglings  (r  =  0.73)  (Figures 4.25-4.26).  The  regression of  successful  nests  

predicted by  total nests  is useful  to explore  site-specific differences in nest success or  failure  

during  the incubation period and the regression of  fledglings predicted by  successful nests  is 

useful  to explore  site-specific differences in chick mortality  or  fledging  success during  the chick-

rearing  period.  Individual sandbar NestAreas with particularly  large  residuals in any  of  the three  

regressions are labeled with text identifiers in all regression figures below.  

The  regression of fledglings by  nests  (Figure  24)  showed that the heavily  used sandbar  nesting 

area  at Mandan1319.9  had the largest negative  residual value, indicating  relatively  poor  

reproductive  output  at this sandbar compared to others on the Garrison segment. This sandbar 

had large  negative  residuals during both incubation (Figure  24) and the  chick-rearing  period 

(Figure  25).  In fact most sandbars on the Garrison segment had similar residual values in all  

three  regressions, indicating  that sandbars that had high reproductive  success during  incubation  

also fared well  during chick rearing period.  The  other  site  with particularly  large  negative  

residual values was Turtle  Creek1351.4; however,  this site  represented a  relatively  small  number  

of  total nests.  The  sandbar at  Stanton1367.8 had  both the second highest  total number  of nests  

and a  strongly  positive  regression residual. Characteristics of  this sandbar  might be  studied and  

emulated for sandbar creation projects  in the  Garrison segment.  Similarly,  two sites,  

Stanton1374.3 and Schmidt1309.0, also had relatively  positive  residual values, even though they  

contributed fewer nests  to the population than Stanton1367.8.  Conditions at these  sites, and any  

other  sites with relatively  high nest numbers and positive  regression residuals, might also inform  

future sandbar habitat creation on the Garrison segment.  
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Final Programmatic EIS 

Table 8
 
Regression Model Results for the 14 Highly Productive NestAreas for Least Terns
 

on the Garrison Segment. 


Independent 
variable 

Dependent 
variable 

R
2 

P value 
min 

x 
max 

x 
EQUATION 

Nests Successful nests 0.85 <0.0001 11 47 Success = 0.54 + 0.74 Nests 

Successful 
nests Fledglings 0.73 <0.0001 3 30 

Fledged 
Success 

=  1.26 +  1.35  

Nests Fledglings 0.58 0.0015 11 47 Fledged = 2.60 + 0.97 Nests 

Adults Nests 0.90 <0.0001 6 84 Nests = 4.25 + 0.49 Adults 

Adults Successful nests 0.80 <0.0001 6 84 Success = 3.36 + 0.37 Adults 

Adults Fledglings 0.58 0.0016 6 84 Fledged = 5.83 + 0.50 Adults 

Figure 24
 
Regression of Fledglings Predicted by Number of Nests for the 14 Highly
 

Productive Least Tern NestAreas in the Garrison Segment. 
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Figure 25
 
Regression of Successful Nests Predicted by Numbers of Nests for the 14 Highly
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Productive Least Tern NestAreas in the Garrison Segment 
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Figure 26
 
Regression of Fledglings Predicted by Successful Nests for the 14 Highly
 

Productive Least Tern NestAreas in the Garrison Segment
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9.7	 Highly Productive Sandbars for Piping Plovers on the Garrison 
River Segment 

A majority  of  all  plover  nests  (59%) and fledglings (63%) were  counted  on only  14 of  the 92  

sandbar NestAreas that had ≥1 nest on the Garrison River  segment between 2001 and 2006.  

Figure  15 presents, from upstream to downstream, all  sandbar NestAreas on which ≥1 plover  

nests  were  recorded during  the  period of  analysis.  Figure  16  presents the  same data, sorted by  

total number  of  nests.  The  14 main sandbar NestAreas had average  counts  of  22 nests, 15  

successful nests, and 28  fledglings between 2001 and 2006.  Plover  nests occurred on the  14 

main sandbars an average  of  4.1 (SD ±1.7) out of  6 years.  Eleven out of  14 of  these  NestAreas 

in ≥3 out of  6  years and  6 out of  14 of these  areas  had nests  in  5 or  6 out of 6 years.  By  contrast, 

the remaining  78  NestAreas had  average  counts  of  3  nests, 2 successful nests, and 3  fledglings 

and all 78 areas had counts of ≤9 nests, ≤7 successful nests, and ≤17 fledglings during this 6-year  

period.  NestAreas with  low counts  were  also less frequently  used than  the 14 main sandbar  

NestAreas. The  78 sandbars with low counts  had nests  an average  of  1.3 years (SD ±0.6) out of  6  

years and 75 out of 78 of these areas had nests in only 1 or 2 out of 6 years.  

Highly  Productive  sandbar NestAreas for  piping  plovers did not occur  uniformly  or  randomly  

within the  Garrison River segment.  In fact, the majority  of  important natural sandbars occurred  

in 11 different clusters of  sandbars (ranging  from 0.1 - 2 river miles each)  spanning  between 

river miles (Figure  15).  These  heavily  used areas, which total only  8.1 of  the 84 river miles of  

the Garrison River  segment, all  reflect aspects of  riverine  planform or  channel geometry  

conducive to sandbar formation or retention.  
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Figure 15
 
Garrison Piping Plover NestAreas 2001- 2006
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Figure 16
 
Garrison Piping Plover NestAreas 2001- 2006 by Numbers of Nests
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9.7.1 Relationships 	Among Count Metrics for Garrison Segment Piping 
Plovers 

2 
Table 9 includes r  values, minimum and maximum  x  values, and prediction equations for  six  

different  regression models linking  sequential count metrics within the  breeding  season for 13  of  

the 14 main  piping plover  sandbar  NestAreas  on the Garrison  segment, 2001-2006.  The  

extremely  productive  sandbar nesting  area  at Stanton1367.8 was excluded from analyses as an 

outlier  since  it  exerted too much leverage  in all  regressions.   Sequential regressions of  all  four  

metrics were  moderately  predictive.  Total numbers of  nests  were  strongly  predictive of  numbers  
2 

of  fledglings (r  =  0.53)  for  sandbar  NestAreas ranging  from 11 to  34 nests  (Figure  29).  This 

regression model covers the entire  breeding  season from nest initiation to fledging.    When the 

breeding  season was broken down into stages by  sequential regressions, total nests  were  strongly  
2 

predictive of  successful  nests  (r  =  0.85), however  successful nests  were  only  moderately  
2 

predictive of  fledglings (r  =  0.57)  (Figures 4.30 and 4.31).  The  regression of  successful nests  

predicted by  total nests  is useful  to explore  site-specific differences in nest success or  failure  

during  the incubation period and the regression of  fledglings predicted by  successful nests  is 

useful  to explore  site-specific differences in chick mortality  or  fledging  success during  the chick-

rearing  period.   Individual sandbar NestAreas with particularly large residuals in any  of the three  

regressions are labeled with text identifiers in all regression figures below.  

The  regression of  fledglings by  nests  (Figure  29), which covers the  entire  breeding season,  

identified two sites with relatively  low reproductive  output  compared  with other  sandbar  

NestAreas on the Garrison Segment: Sanger1344.8A and Washburn 1364.3. Both of  these  sites  

had relatively  low numbers of total nests and did not comprise a large percentage of the segment-

wide  or  system-wide  population. Therefore, efforts to improve  conditions or  solve problems  

causing  mortality  (if  these  could have  been  identified from  the monitoring  dataset)  would have  

had little impact on the population as a  whole.   The  sandbar at Stanton1367.8 had both the  

second highest total number  of  nests  and a  strongly  positive  regression residual. Successful 

reproduction at this site seemed to be driven by particularly high success during the chick-rearing  

period (Figure  31)  which more  than  offset  poor  performance  during  the incubation period 

(Figure  30). Characteristics of  this sandbar might be  studied and emulated  if sandbars are  created 

in the Garrison segment. Similarly, two sites, Stanton1374.3 and Schmidt1309.0, also had  

relatively  positive  residual values, even though they  contributed fewer nests  to the population  

than Stanton1373.8 had a  large  positive  residual value and relatively  high  numbers of  nests. The  

sandbar at Schmidt1303A had a  positive  regression residual with few total nests. Conditions at  

these  two sites, and at the  four  other sites with relatively  high nest numbers and positive  (or  only  

slightly  negative) regression residuals, might also inform future  sandbar habitat creation on the  

Garrison segment. Additionally, the sandbar  at 1367.8, which was excluded from regression  

analyses as an outlier, had nearly  twice  as many  nests  and fledglings as all  other  sandbars.  This 

was also the second most  productive  site  for  least terns.  Conditions at  this site  should  also  

inform future habitat creation efforts on the Garrison segment.  
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Table 9
 
Regression Model Results for the 13 of the 14 Highly Productive NestAreas for 


Piping Plovers on the Garrison Segment. 


Independent 
variable 

Dependent 
variable 

R
2 

P value 
min 

x 
max 

x 
EQUATION 

Nests Successful nests 0.85 <0.0001 11 36 Success = -0.13 + 0.67 Nests 

Successful 
nests Fledglings 0.57 0.0027 7 25 

Fledged 
Success 

= 3.32 + 1.71 

Nests Fledglings 0.53 0.0046 11 36 Fledged = 2.06 + 1.20 Nests 

Adults Nests 0.67 0.0006 13 59 Nests = 3.44 + 0.49 Adults 

Adults Successful nests 0.65 0.0009 13 59 Success = 1.46 + 0.35 Adults 

Adults Fledglings 0.58 0.0024 13 59 Fledged = 1.20 + 0.75 Adults 

Figure 29
 
Regression of Fledglings Predicted by Number of Nests for 13 of the 14 Highly
 

Productive Piping Plover NestAreas in the Garrison Segment. 
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Figure 30  
Regression of Successful Nests Predicted by  Number of Nests for 13 of the  14
 
  

Highly  Productive Piping Plover NestAreas in the Garrison Segment. 
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Figure 31
 
Regression of Fledglings Predicted by Successful Nests for 13 of the 14 Highly
 

Productive Piping Plover NestAreas in the Garrison Segment. 
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10 Conclusions 

The Missouri River system represents less than 6 percent of the range-wide population of interior 

least terns and less than 2 percent of the U.S. population of all least terns. Missouri River piping 

plovers comprise a larger proportion of the range-wide population for Great Plains piping 

plovers (6% - 28%, depending on survey year) and 3% - 16% percent of the total U.S. and 

Canada breeding population for all piping plovers. 

Interior least terns have an extremely strong association with sandbars across their range (~90% 

of all individuals were counted on riverine segments during the 2005 survey). This association 

is also strong on the Missouri River, but less so (an average of 79% of all Missouri River terns 

have been counted on sandbars during the District’s adult census). Piping plovers have a less 

strong association with riverine sandbars than terns. Only 20 percent of all individual Great 

Plains piping plovers were counted on rivers during the 2001 IPPC, whereas 34 percent were 

counted on alkali lakes and 32 percent were counted on reservoir shorelines. On the Missouri 

River, the sandbar association was a little bit stronger than this, but still less than for terns, with 

an average of 54 percent of all piping plovers counted on riverine segments during the District’s 

adult census. 

Among the riverine segments, the Gavins Point and Garrison Segment were much more 

important to terns and plovers than the Fort Randall, Fort Peck River, or Lewis and Clark Lake 

segments. Counts for both species on the Gavins Point and Garrison River segments were 

comparable to counts in other important population segments across the breeding range of 

interior least terns or Great Plains piping plovers. This was not the case for the three other 

riverine segments. Initial indications of poor productivity on all of the constructed sandbars in 

2007 may indicate that this relationship will not continue in the future. 

At the temporal scale of this analysis (6-8 years) the extensive spatial coverage of the District’s 

monitoring program was very effective at documenting the relative importance of different 

sandbars for least tern and piping plover reproductive effort and output during that period.  Count 

metrics were highly correlated with each other, providing little ambiguity as to which sandbars 

were most heavily used by birds. 

A relatively small number of sandbar NestAreas (each used in multiple years) contributed a high 

proportion of all nests and fledglings to both the Gavins Point and Garrison River segments. 

These sites were mostly: 1) high sandbars created during the 1997 releases; 2) mechanically 

created sandbars. A larger number of infrequently used small sandbars contributed little to 

segment-wide counts. These sites were often lower-elevation sandbars (highly vulnerable to 

flooding) that were successfully used only in years of extremely low releases, as described in 

Sections 3 and 6 of Appendix B.  

Heavily used sandbars were concentrated in areas where riverine planform or channel geometry 

was conducive to sandbar formation and retention. These areas represent a small fraction of the 

total area downstream of dams. 

The complete spatial coverage of the District’s monitoring program clearly documented that 

important sandbar NestAreas were not distributed randomly or uniformly within either the 

Gavins Point or Garrison Segment. Random sampling for bird monitoring programs would 

probably result in small sample sizes (because important sandbars that are patchily distributed in 

clusters might not be encountered). Stratified sampling based on complete inventories of 
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sandbar NestAreas to document major areas of bird use might be more appropriate for research 

or monitoring studies, which are beyond the scope of this investigation. 

Unknown detectability of both nests and fledglings complicated interpretation of count metrics 

as site-specific reproductive indices. However, the large size (number of records) and temporal 

extent of the District’s monitoring dataset still resulted in clear pictures of site importance. 

Nest fate data from the monitoring program were not particularly valuable due to inconsistent 

methods of data recording, the large proportion of nests with unknown fates, and the small 

sample size for failed nests for any riverine segments other than Gavins Point. Additionally, 

several sites seemed to have problems with reproductive failure during the chick period. Nest 

fate data do not provide direct insight as to causes of chick mortality. 

Although limited to the Gavins Point segment, created sites were remarkably successful, 

contributing more nests and fledglings in 2-3 years than natural sites did in 8 years.  
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Hydrologic Data Applications and Analyses
 

Hydrological data are  discussed and used in the analyses presented throughout Appendix  B.  

This attachment is provided to clarify  assumptions and demonstrate processes used to organize  

and analyze  hydrologic  data.  Issues  addressed include  a  characterization of  the  “normal  

hydrological regime,”  which is used to contrast operations of  the  five  Missouri River  segments 

evaluated.  A characterization of  the 1999-97 high flow  event in Gavins Point  is  provided to  

contrast natural flows with operational flows.  

1 Normal Hydrological Regime 

ILT and PPL breeding populations opportunistically respond to annual hydrologic cycles in large 

river systems of central North America (BiOp 2003, Lott 2004). The timing of flow maxima and 

minima and the rates of change vary specifically with the variability of the climatic patterns 

within the drainage area of each river segment. However, a distinct annual hydrologic pattern 

prevails throughout the breeding range. There is--on average--a period of high flow from March 

through June, followed by a low flow period from July through the following February, with the 

nadir late August to early October.  The typical March rise follows snow-melting patterns in high 

latitudes and high elevations. Snowmelt runoff is enhanced and finally supplanted by runoff 

from spring rainfall, to maximize runoff and river flow between mid-May through mid-June in 

various rivers. Maximum annual flows decline very quickly and are followed by the summer 

flow reduction caused by seasonally reduced precipitation and seasonally maximized 

evapotranspiration throughout basin uplands. Figure 5.1 provides an example of the general 

annual trend in normal hydrograph from USGS long term flow gages on some of the river 

segments recently
1 

1  The  majority  of  population  monitoring  data is available for the  1980  through  2006  period.   Much  gage  data precedes this period 

by  25  to  100  years; a  period  for which  ILT  usage  is either unknown  or inconsistently  recorded  (Lott  2006).  

used by ILT (Lott 2006) or PPL for nesting. Stream gages for this example 

were chosen from rivers with nesting ILT or PPL populations (from hundreds available). It is 

believed that any set of continental US gages selected for periods before the installation of river 

controls, or for uncontrolled rivers, would yield a similar pattern. 

Figure 5.1 graphs the mean monthly flow from 10 major river gages for the periods of record. 

Widely distributed flow volume magnitudes are normalized for comparison by converting all 

flows to percentages of the mean monthly peak flow for each gage dataset. Gages were selected 

for this example from those with longer periods of gage record and for expectations of minimal 

dam-induced alterations to the hydrograph. The hydrographs represent the magnitudes of mean 

monthly flows in cubic feet per second for the period of record available, unless otherwise noted. 

The 1933 to 1956 period only was used for the Yankton Gage because this period precedes 

closure of the Fort Randall Dam and would more closely represent an unmodified hydrograph. 

The Herman Missouri Gage, assumed to respond to both dammed and non-dammed rivers, 

shows a pattern similar to the historic Yankton annual flow, but with a distinctly higher limb 

during the typical dry season due to maintenance of navigation flows. Data for the Thebes 

Missouri Gage on the Mississippi River is segregated at 1960 (period of record is 75 years) and 

plotted separately. As an example, the typical nest establishment distribution for ILT is plotted 

to show the occurrence of the peak nesting period during the falling limb portion of the spring 

runoff period.  PPL demonstrate a similar nesting distribution period. 
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Figure 1
 
Mean Annual Hydrograph for 10 Selected River Segments
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This division resulted in separate flow peaks, with the early period (1933-1959) occurring a full 

month earlier that the latter (1960-2006) period. This difference may reflect a delay or slowing 

of peak runoff from a combination of effects, such as; extensive erosion control practices 

implemented during the 1940s and 1950s and the closure of many flood control dams during the 

same period would have the effect of delaying the hydrograph peak. 

Except for the historic Thebes Gage used in this example, these various river segments 

experience peak flow during either May or June. The distance north for the individual basins 

does not immediately explain the monthly peak differences. May and June peak tendencies 

appear to equally divided between basins both north and south of the approximate 36-degrees 

latitude northern boundary of the humid subtropical climate in eastern North America 

(Critchfield, 1974, Thornthwaite 1941). Peaks instead are likely the result of more complex 

topographic and meteorological patterns of their respective drainage basins. The April peak is 

probably associated with snowmelt in the lowlands, while the June peak combines the peak of 

high mountain snowmelt and spring rains in lowlands. The occurrence of a double peak 

hydrographs for river segments throughout breeding ranges may have influenced the evolution of 

a two month breeding season, within which each of these species carries out a one-month 

incubation period. Such variability would favor the re-nesting habit of these species and its 

demonstrated ability to use suitable sandbar habitat across their wide north-south breeding ranges 

(BiOp 2003, Lott 2004). This behavior would also accommodate both annual and basin-to-basin 

variability in the specific form of the hydrograph and late season high runoff storms. 

The average peak of the hydrograph using the example data occurs in mid May and is strongly 

influenced by the Mississippi River, Thebes Gage data. The occurrence of this “normal” spring-

peak pattern, or a very similar one prepared from a comprehensive gage dataset, would have 

been critical to sustaining the ILT and PPL river populations prior to extensive disturbances from 

land use alterations, damming, and navigation during the last 150 years. The understanding of a 

normal annual pattern such as this is also critical to the understanding of how nesting habitat is 

created, how it is maintained or lost, and how it may be measured. The concept of a normal 

annual pattern also provides the basis for comparison of differences in annual hydrographs from 

anthropogenic influences. 

The gray polygon shown on Figure 1 is the averaged ILT nest establishment period during the 

breeding season, showing the typical temporal distribution of nest establishment (based chiefly 

on Missouri River data 1999 through 2006). Nest establishment begins near the normal 

hydrograph peak in early to mid May. Nests are established on the highest relative sandbar 

elevations that first become exposed by the rapidly falling river surfaces. The largest numbers of 

nests are established during the first two weeks after the peak subsides, but within a period when 

river flows are between 80 and 90 percent of the peak flow and falling. Primary and secondary 

establishment of nests continues, but rapidly declines in frequency, throughout July, ending as 

river flows are at 25 to 30 percent of the annual peak flow. Flows continue to decline to 20 to 23 

percent after the end of normal nest establishment period in early August, after which, the latest 

hatched birds have completed fledging and migrate south. 

The  “normal annual hydrograph”  is important as a  concept for both measurement and  

management of  nesting  habitat.  While  these  data represent flow, flow  translates mile-by-mile,  

reach-by-reach, and  segment-by-segment into stage: the local elevation  of  the  water surface  

relative to bank height and to nesting  platforms.  Stage  is the factor that controls the location  and 

area  of  sandbar  available  for  successful  nesting during  any  given  year.  The  degree  of departure  
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from the average hydrograph form on an annual basis may define a good from a bad nesting year 

on a particular river segment (Lott 2006). A greater difference in the height of the peak (as 

affects local stage) and the depth of the ensuing trough increases the area of sandbar present for 

nesting each breeding season. 

This difference in water surface elevation also determines whether usable sandbars would be 

inundated on an annual basis. The depth and duration of inundation bears strongly on whether 

perennial or annual vegetation is established (which limits nesting habitat usability) and the rate 

of vegetation encroachment. The slope of the hydrograph, especially during the rising and 

falling periods, is indicative of the water velocities during the rise and fall. Water velocity is 

critical to sediment mobilization (erosion), transported sediment particle size, transported 

sediment volume, and sediment deposition. 

The height of the peak controls the local relative elevation of a sandbar (Knighton 1998. Gomez 

1983, Kalinske 1947). The duration of flow is important for the area of sandbar created by that 

event (Knighton 1998, Kalinske 1947, Ruhe 1975). The degree of departure of a post-dam 

hydrograph from the pre-dam “normal” hydrograph can identify the kinds of management and 

maintenance that must be artificially preformed if there is intent to sustain nesting habitat for use 

by ILT and PPL within a particular river segment. A reduced annual peak-trough difference or a 

reversal of the annual peak-trough relationship, as occurs for the maintenance of navigation 

pools, likely results in a lack of natural sandbar accumulation and a decrease in flow-induced 

inhibition of vegetation establishment. 

Figure 2 compares the annual hydrograph based on mean monthly flow (cfs) at the Yankton 

USGS gage for the periods before and after closure of the Fort Randall Dam. The average 

nesting peak periods for PPL is the second week of June and the fourth week of June for ILT. 

These periods are at the top of the hydrograph and on the declining limb. This would mean that 

any area selected for nesting would be the highest elevation available sandbars, and would 

remain above water throughout the breeding season due to continual water volume and stage 

decline. The post-nesting hydrograph would normally continue to decline, continually lowering 

the risk that an extreme storm would inundate nests. 

The present operational condition, particularly in the Gavins Point River Segment, offers 

exposed sand for nesting on a rising hydrograph, which not only increases the risk of nest loss 

from the extreme storm or operational adjustment, but also inundates lower elevation nests. 

Actual dam operation between 2000 and 2006 demonstrates intent to maintain flows between 

20,000 and 28,000 cfs during the nesting season, and then increasing to navigation flows of 

approximately 33,000 cfs abruptly in late August. While the effect of this management on 

reproductive outputs for ILT and PPL is unknown, the most productive nest sites were found to 

be 2-4 feet above the influence of the navigation rise. Based on field observations in August 

2006, this release pattern has been demonstrably beneficial for woody vegetation. Encroachment 

by cottonwood and willow had been enhanced through the provision of higher water levels 

during the typically dry, late summer season, drastically improving seedling survival and 

enhancing growth rates of established seedlings (see Vegetation Attachment). 

Assuming that the operational pattern of the Gavins Point Segment continues according to the 

existing operations, and given the lesson from bird nesting patterns (see Section 3 through 7 in 

the main Appendix B), mechanically created sandbar habitat would be constructed and 

maintained at nesting habitat elevations above the stage created by the mean navigation stage 
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increase (33kcfs) that resurges in late July. This approach has been used as a basis for the 

quantification of sand needed for creation and maintenance of ESH in the Construction 

Assumptions Appendix.  Like the Gavins Point Segment, each of the other upstream segments of 

the Missouri River has been altered from the natural hydrograph (See Section 6 of this 

attachment for a more detailed discussion of the Garrison River Segment). 
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Figure 2
 
Mean Monthly Flow at the Yankton Gage Pre and Post Fort Randall Dam Closure.
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2 The Controlled High Release in Gavins Point 

The BiOp RPA acreage goals for the Missouri River are based on observations and 

measurements of the extensive areas of barren sand visible following the decline of the 1996-97 

high flow events (Kruse and Vander Lee in Barbush 2004). This event was a release of excess 

water from the Missouri River management system to relieve flooding and dam failure risks for 

the series of reservoirs from Fort Peck to Gavins Point. The characteristics of this event explain 

much regarding the post-event conditions of sandbar habitat and the response of ILT and PPL to 

increased nesting habitat. 

By early 1995, several wetter than normal years had filled much of the flood storage capacity of 

the Missouri River reservoir system. The first extended flow release from Gavins Point, the 

most downstream dam in the system, began on August 14, 1995 which maintained slightly above 

50,000 cfs until December 1, 1995, a period of 108 days. This magnitude and duration of flow 

had been exceeded only once since closure of Fort Randall Dam in 1954. In 1975, a relief flow 

had maintained nearly 60,000 cfs for a then unprecedented period of 140 days. Subsequent year 

flows returned to normal levels after 1975. However, the 1995 controlled release event was 

followed by a release greater than 50,000 cfs for 168 consecutive days between June 16 and 

December 1, 1996. This release in 1996 was a new record for high flow duration in this 

segment.  It is likely that these back-to-back events mobilized large volumes of sand. 

In spite of these record discharge durations for two consecutive years, reservoir capacity 

continued to diminish due to runoff from heavy snowmelt and above normal spring rains in 

1997. The record setting 1997 flow event began by exceeding 40,000 cfs on April 9, 1997, and 

50,000 cfs by April 12. Flow was maintained at greater than 50,000 cfs for 233 continuous days, 

and peak flows were sustained at 70,000 cfs during the last month of the event, which ended on 

December 1, 1997.  Discharge returned to below 28,000 cfs by December 14, 1997. 

Table 1 summarizes flow magnitudes and durations and the resulting stages above 23,000 cfs, 

the modal flow prior to and the mean low flow since Fort Randall Dam closure for the Yankton 

and Maskell USGS gages.
2 

2  The  Yankton  Gage  is 5.3  miles downstream  of  Gavins Point  Dam,  Maskell  Gage,  34.3  miles downstream.  

No previously recorded flow event of this magnitude and duration 

had occurred in the Missouri River during the period of record. Short duration flow events (1 to 

10 days in length) had occurred which exceeded 50,000 cfs several times prior to dam closure. 

Figure 5.3 graphs the daily flow at the Yankton for the pre-dam period where the highest instant 

flow of 472,000 cfs occurred on April 13, 1952. 

Flows exceeding  100,000 cfs occurred at less than 2-year return intervals,  but lasted only  a  few  

days.  The  approximate mean flow  during  the June  peak that also corresponds to the peak nest  
th 

establishment period for  both ILT and PPL  is 50,000 cfs, and is approximately  the 90  percentile 

flow.  This flow, occurring  at less than annual intervals, may  have  sustained frequently  available  

areas of  barren sand at elevations suitable for  nesting, as long  as the normal annual hydrograph  

persisted (with its consistently  falling  limb after  June).  A frequently  occurring  event like  the  

50,000 cfs flow  would  have  enabled sandbar-nesting  birds to return year after year  to the 

annually  available barren sandbar such flows were likely to produce.  
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Table 1
 
Characteristics of the 1996-97 High Flow Event
 

YANKTON MASKELL 

FLOW  

(CFS)  
Days 

xceeded  E Datum Stage (ft) Datum 
Stage 

(ft)  Gage/Diff (ft) 

23,000 349 1153.21 0 1122.01 0 

40,000 236 1155.97 2.8 1124.34 2.3 0.43 

50,000 233 1157.23 4.0 1125.35 3.3 0.68 

60,000 204 1158.34 5.1 1126.2 4.2 0.94 

65,000 109 1158.84 5.6 1126.59 4.6 1.05 

70,000 31 1159.33 6.1 1126.95 4.9 1.18 

Depending on location below the Gavins Point Dam, 50,000 cfs translates to between 3 and 4 

feet above the mean low breeding season flow of 23,000 cfs. This stage difference correlates 

with the findings for the measured freeboard of the most productive nest sites shown are 

separated by approximately 28 river miles (note how the differences in channel geometry are 

reflected by stage effect differences for given flows). 

The Yankton USGS Gage has provided continuous stage and flow data since 1930. Table 2 

compares the 1997 flow event to the three longest duration, pre-dam, high flow events during the 

period of record. The next closest continuous flow above 50,000 cfs occurred in 1948 and lasted 

only 56 days – less than 25% of the 1997 event duration. It is notable that the highest sustained 

flow during the 1997 event, 70,000 cfs, had been equaled or exceeded several times during the 

pre-dam record but only for very brief periods. 

Table 2 
Yankton Gage Flow Data: Comparison to Pre-Dam Peak Periods 

Period  

Flow over  
50,000 cfs  

(Days)  Period  

Flow  over  
70,000 cfs  

(Days)  

1996 - 97 233 1996-97 31 

1948 56 1944 35 

1947 44 1943 29 

1943 45 1932 29 
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Figure 3
 
Mean Daily Flow for the Yankton, SD USGS Gage 1930 to 1956
 

Daily Flow Measured at the Yankton USGS Gage 1930 through 1956
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The 1996-97 high flow was a controlled event, not the result of a statistically recurrent storm or 

pattern of natural flows. A release of this duration and magnitude could never occurred in a 

natural (i.e., uncontrolled) river system (Swenson pers. com 2007). This event occurred in a 

controlled storage and release system that could allow the retention of a sufficient volume of 

water to support such an event. More than 1 trillion cubic feet (23 million acre-feet) of water 

passed through the Gavins Point Dam as a controlled discharge during the 233-day 1997 release 

period. This volume required that the majority of flood storage in the upper Missouri reservoir 

system was full and abnormally high inputs were continuing (Swenson 2007). The condition 

followed an unusually wet period of years in the Missouri River basin and an unpredictable set of 

incidental operational decisions, also occurring over a period of years prior to the event 

(Swenson 2007). The volumes of sand available for redistribution in 1997 relied on prior 

mobilizations of sand in 1995 and 1996. The manner in which the sand was distributed was 

strongly affected by the abrupt termination of the controlled release event in December of 1997.  

A rapid loss of flow from the dam resulted in a rapid loss of flow velocity and sediment carrying 

capability, blanketing recently submerged areas with new sand depositions. 

While this alignment of circumstances resulting in this type of event could occur again through a 

combination of multiple wetter than normal water years and similar management decisions to 

retain storage, it is a highly unlikely event that is not statistically predictable. The results were 

an unprecedented period within which fluvial geomorphic processes mobilized and transported 

vast quantities of sediment. The fluvial processes that occur continually below the water surface 

at a much lower magnitude (Knighton 1998) were elevated by higher stages to operate at 4 to 6 

feet higher than normal. The result, once water levels returned to normal, was the creation of 

extensive and potentially suitable sandbar habitat for ILT and PPL, but was not similar to any 

pre-dam naturally occurring event. The closest similar scene would be the riverbed exposed by 

drought to flows of ~ 6,000 cfs (25% of the approximate modal flow, 23-26,000 cfs during the 

breeding season). 

The majority of deposited sediment was removed by erosion within 2-3 years following this 

event (see Sections 2 through 7) of the main Appendix B. A follow-up extended flow event in 

1999 was probably participatory in most of the loss of the sand laid-down by the 1997 event. A 

sustained flow of greater than 40,000 cfs occurred for 228 days between September 22, 1999 and 

May 7, 2000. This flow redistributed sand and created short-duration nesting habitat used in 

2000 and 2001 (see Section 3 of Appendix B). This nesting habitat was approximately 2 feet 

above maintained seasonal breeding stages and was quickly redistributed by flow processes or 

reoccupied by vegetation. 

2.1 Affect on Upstream Segments 

Flows in the other upstream segments (Fort Peck, Garrison, Fort Randall, and Lewis and Clark 

Lake) did not create extensive elevated sandbars like those created in the Gavins Point Segment 

during the 1996-97 controlled high flow release. Large areas of barren sand were visible in 

spring of 1998, however much of it was unsuitable for nesting and much of the emergent sandbar 

quickly succumbed to vegetation encroachment. Further, the majority of emergent sandbar laid-

down in 1997 and observed in 1998 was lost to erosion before birds could colonize it in 1999. 

The primary factor controlling the extent and persistence of the elevated area of sand in upper 

segments was elevation of the water during the controlled release. 
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Each segment reacted differently to the high flows, and the post flow releases affected the sand 

deposits differently. All segments supported post-high flow nesting increases, but the nesting 

increases of the Gavins Point segment did not occur in any of the other four segments. 

Lewis and Clark Lake Segment 

Lewis and Clark Lake sediment accumulations were the result of a high-flow stage maintained a 

little more than a foot above normal pool and backwater fluctuation levels. Sand accumulations 

were initially used for nesting, but the habitat quickly declined as vegetation (particularly cattails 

and sandbar willow) rapidly colonized the new, fertile and perpetually moist sediments. 

Fort Randall Segment 

The Fort Randal Segment and the upper portion of the Lewis and Clark Segment experience 

daily power-peaking stage changes nearly equal (downstream portions) and above (in the 

upstream portions) the stages maintained during the 1996-97 high-flow event. Deposits visible 

in 1998 imagery were quickly redistributed by surge flows, some of which became new nesting 

area but the majority of which became daily-inundated sand plains or heavily vegetated flats. 

Garrison Segment 

The Garrison Segment is also subject to daily power-peaking surges that range from more than 5 

feet in the upper portion to just under a foot at Bismarck, ND. Similar to the Gavins Point 

Segment, areas of high sand were created in some locations but these were mostly less than two 

acres in area. Erosion from power peaking removed between 70% and 85% of these emergent 

sandbars. Much of the sand was redistributed locally into daily-inundated sand plains, and 

because of the operating regime, into annually created, new sandbar habitat. This new sandbar 

habitat, created by the operation ional flow regime, has been used for approximately 45% of ILT 

and PPL nest establishment in the segment between 2000 and 2006. 

Fort Peck Segment 

The Fort Peck Segment, delineated using 1999 imagery, showed a major sand area loss between 

1999 and 2005. Like the Garrison Segment, most of the sand was quickly redistributed into 

shallow shoals. Notably, there no records of any ILT or PPL nest established on any of the 

sandbars mapped from the 1999 imagery. All nesting occurred on sandbars created by the 

operational flow regime. 
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3 Stage-Area Measurement of Sandbar Habitat 

Gage data, dam discharge records, and topographic data were used to develop areal models of 

sandbar visible at different river stages for the Gavins Point and Fort Randall Segments. These 

models were used to assess: 

flooding frequency of sandbars, 

local freeboard for nest platforms, 

acreage of nesting habitats (and all habitats within the realm of the point coverage) and 

correlation between nesting patterns and river stage 

A LiDAR topographic dataset collected at 15,000 cfs in November 2005 and field-collected 

topographic data obtained in August 2006 were used to analyze the effects of stage on ESH and 

areas used for nesting. 

The LiDAR data was obtained in leaf-free conditions and cleaned to provide a barren ground 

topographic dataset. Topographic data were adjusted to the local geodetic model, matching 

actual elevations to within an estimated accuracy of 0.5 feet. The 3-D Analyst extension for 

ESRI Arc Editor 9.X was used to create detailed triangulated integrated networks (TINs). A TIN 

is a model of a continuous topographic surface from which representations of elevation such as 

spot elevations and contour lines may be obtained. These data were used in several different 

ways to analyze habitat maps, nest point datasets, and develop flow-stage-area estimations. The 

techniques used to generate topographic data that supported a number of assessments through out 

Appendix B are herein described. 

The time-stamped LiDAR fully characterized the topographic conditions at a stage and a 

discharge for the entire Gavins Point Segment. Simultaneous stage data were available from 

multiple continuously recording USGS stream flow gages along this segment. The Yankton 

gage and the Maskell gage were most usable, having the longest period of record. Instantaneous 

discharge data was available from the operators of Gavins Point Dam. Figures 4 and 5 show 

calculated stage-discharge curves for the Yankton and the Maskell-Gayville gages. 

Discharge is based on dam flow records from the period following the 1997 high flow event 

through November 2006. Discharge data from the James River Gage (above the Yankton Gage) 

were added to provide a more complete discharge volume. However, other minor channels and 

lateral side inflows could not be accounted in the discharge totals at more downstream gages.  

The findings of these exercises in curve fitting were compared with LiDAR topography and 

found to correspond to within less than 0.5 feet. 

Interpolation of the stage discharge relationship to other locations along the river required a 

simple distance-slope triangulation ratio. The USACE had historically used navigation 

rivermiles defined along the deep-flow channel (thalweg) to calculate stage effects between 

known points. This assessment method was refined and checked using the LiDAR data. First, a 

new thalweg centerline was created using the 2005 aerial imagery overlaid with LIDAR-

generated contours. This line was incremented from both ends as either distance from the 

Gavins Point Dam or distance from the downstream end of the Gavins Point Segment. Distances 

used in the interpolation formula between the dam datum and the various gage datum elevations 

were derived from this new centerline. 
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The new centerline was incremented at 200-foot intervals, or vertices. The vertices, as points, 

were used to extract elevations from the TIN (which represents stage at 15,000 cfs). These data 

were used in two ways to check and modify the interpolation formula derived using just the gage 

datum elevations. For each feature (sandbar, nest site, polygon, etc.) the GIS buffer procedure 

was used to collect and determine the distance to each set of adjacent points and determine a 

local stage-discharge datum for the time of the LIDAR data collection. Small features used only 

one averaged datum. Longer features were segmented and assigned 2-5 local datums. 

Centerline points were then used as cross-section locations where local stage-discharge 

interpolations could be checked against the land surface topography. Stage-discharge 

interpolations along the new centerline were then calculated for each feature from each gage and 

the findings averaged to determine the water surface elevation differences at each sandbar. 

Figure 6 provides an example of the LiDAR-generated topography to assess stage-area-discharge 

relationships between interpolated gages. Imagery is infrared spectrum, rendering vegetation to 

red. Nest points are shown by year to demonstrate relationships between them, elevation and 

vegetation. Figures 7 through 11 demonstrate the results of one example of how the stage 

discharge interpolations and the LIDAR were applied to analyze nesting site area and nest 

establishment-stage-flow relationships with nest points and nesting habitat. 

The sandbar polygons represented in these images are used to derive area of sandbar available at 

various river stages and flows. They can be used to circumscribe the nesting platform and to 

demonstrate statistical relationships between it and nesting patterns, which are the relationships 

between nesting and river flow dynamics. It can be used to assign risks of nest loss to flooding 

or operational stage changes. This model can also be used to develop local design parameters, 

expected maintenance (i.e., vegetation removal) requirements, and to assess the rates and nature 

of vegetation encroachment. 

The elevation data used here is high-density LiDAR, but topographic data annually collected by 

traditional means on created and maintained nesting habitat sites can be used. An elevation 

survey using traditional ground-based methods was conducted in 2006 and used to generate 

similar topographic models.  Figure 12 is an example of the result. 
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Figure 4
 
Stage-Discharge Curve at Yankton, SD, 5.3 Miles below Gavins Point Dam
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Figure 5
 
Stage-Discharge Curve at Gayville, SD, 34.3 Miles below Gavins Point Dam
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Figure 6
 
Sandbar Geometry Assessment using LiDAR and Aerial Imagery
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Figure 5.7
 
NestArea 770 Complex Area-Stage-Discharge Calculation: 15, 000 cfs
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Figure 5.8
 
NestArea 770 Complex Area-Stage-Discharge Calculation: 20,000 cfs
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Figure 5.9
 
NestArea 770 Complex Area-Stage-Discharge Calculation: 25,000 cfs
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Figure 5.10
 
NestArea 770 Complex Area-Stage-Discharge Calculation: 30Kcfs
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Figure 5.11
 
NestArea 770 Complex Area-Stage-Discharge Calculation: 40Kcfs
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Figure 5.12
 
Comparison of Topographic Dataset TINs
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Sandbar Geometry and Composition
 

Appendix B Attachment 4 



          
   

 

  

 

 
 

      
    
    

   
    
    
    
    

    
   

 

  
 

    

   
   

     

   
 

 

  
 

  

   
   

 

 

 


 


 

 

 

 

 

 

 

 

 

 


 

 

 

 

 


 

 

 

Upper Missouri River Emergent Sandbar Habitat Mechanical & Artificial Maintenance & Creation 
Final Programmatic EIS 

Table of Contents
 

1 Anatomy and Geometry of a Sandbar..................................................................................... 2
 
1.1 Sandbar Descriptive Terminology .................................................................................. 3
 
1.2 Substrate Characteristics ................................................................................................. 5
 

2 A Field Survey of Nesting Habitat........................................................................................ 11
 
2.1 Substrate Sediment Sampling ....................................................................................... 12
 
2.2 Sediment Grain-size Analysis....................................................................................... 13
 
2.3 Discussion of Field Observations and Substrate Analysis............................................ 17
 
2.4 Other Notes ................................................................................................................... 18
 

3 Management Considerations................................................................................................. 18
 
References..................................................................................................................................... 20
 

List of Tables 

Table 1 Bed and Habitat Bar D10 Gradation Values for Each Study Segment ............................... 1
 
Table 2 Bird Cluster Survey Sites 2006........................................................................................ 12
 
Table 3 Sediment Grain Size Distributions for Nest Point Locations .......................................... 14
 
Table 4 Sediment Grain Size Distributions for Locations Not Used for Nesting......................... 15
 
Table 5 Generalized Findings of the Nest Site Sediment Analysis Gavins Point Segment ......... 16
 

List of Figures 

Figure 1 Gravel Pavement Formation Example.............................................................................. 6
 
Figure 2 Typical Gravel Pavement from Deflation Compared to Non-deflated Sand ................... 8
 
Figure 3 Camouflaged ILT Chick and Eggs ................................................................................. 10
 

Appendix B Attachment 4 



          
   

 

  
 

  
  

     

      

        

      

 

      

          

 

  

 
 

 

 

 

 

 

 
 

 

    

    

    

    

 

       

           

      

    

    

 

      

       

    

    

 

      

      

   

         

      

       

                                                 


 

 

Upper Missouri River Emergent Sandbar Habitat Mechanical & Artificial Maintenance & Creation 
Final Programmatic EIS 

Sandbar Geometry and Composition:
 
The Physical Characteristics of Nesting Habitat
 

Sandbars are composed of sand that has been freed by physical rock degradation processes, 

captured by erosion and transported by flowing water in suspension (wash load) or as bed load to 

some point of deposition (Knighton 1998). Sand is a particle size classification for chiefly 

quartzite rock fragments in the size range of 0.062 to 2 millimeters in diameter (Schoeneberger et 

al 2002). Sand occurs in rivers as result of the degradation of rocks and the winnowing and 

sorting of particle sizes under fluvial conditions, accounting for between 85 and 99 percent of the 

sedimentary material carried in rivers (Knighton 1998) supporting ILT and PPL breeding (Lott 

2004). More than 90% of particle size classes found in the Missouri River channel area are fine 

sand (greater than 0.125 mm) or larger in diameter as shown in Table 1 (Biedenharn et al 2001). 

Table 1 

Bed and Habitat Bar D10 Gradation Values for Each Study Segment 
1

1 
 Table excerpted  from  Chapter 4,  Biedenharn  et al 2001.   The  particle size  classification  for fine  sand  is 0.125-0.25  mm.  

Segment 
Habitat Bar 
Average D10 

(mm) 

Bed 
Average D10 

(mm) 

Representative 
Bed Material Size 

(mm) 

Fort Peck 0.16 0.21 0.16 

Garrison 0.14 0.18 0.14 

Fort Randall 0.16 0.21 0.16 

Gavins Point 0.20 0.23 0.20 

Sandbars exist whether or not observed during an incident observation of a river with a channel 

composed of sand. Emergent sandbar is a portion of a sandbar visible and usually above water 

during any particular observation. Nesting habitat is defined in this document as the areas of 

barren sand occurring on interchannel sandbars that remain exposed above water levels nearly 

annually, for periods sufficient for interior least terns and/or piping plovers to establish nests.  

Nesting habitat is stable for periods of at least 30 days and usually longer than 60 days during the 

breeding season (Lott 2004). Its position and character are controlled by the planform and the 

hydrologic regime of the river (Knighton 1998, Rosgen 1996). Nesting habitat is primarily 

composed of clean, cohesionless, abundant sand and fine to medium gravel. All sandbar habitat 

and particularly nesting habitat, relies on the qualities and the quantities of sand available in the 

great rivers of central North America such as the Missouri. 

Many riverine habitats are not used by ILT and PPL; such as gallery forest and dense her-shrub

sapling stands. Other low-lying habitats such as submerged sandbar in shallow water of daily-

inundated sand in power-pulsed segment are subject to continual spatial change (Rosgen 1996, 

Knighton 1998) during the breeding season. While the character of nesting habitat may be 

modified annually or over several breeding seasons, a river continually reconfigures, modifies 

and re-modifies the geometry of all habitats lower in elevation than annual stage fluctuation 
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ranges on a daily, weekly and monthly basis throughout the year (Knighton 1998, Rosgen 1996) 

and during the breeding season. Shallow water habitats including sloughs, frequently-exposed 

mud flats, over-bank ponds, submerged sand planes and submersed aquatic vegetation beds 

(among others) all provide habitat for the small fishes and invertebrates critical to ILT and PPL 

foraging (BiOp 2003). All of these habitat types change in shape, capacity, volume, and position 

throughout the breeding season as river stage fluctuates and as the fluvial processes modify 

forms. The spatial and volumetric relationships of shallow water habitats to deep-water habitats 

can be observed to change in detail from minute to minute, particularly in segments affected by 

daily peak-surge cycles from power generation dams. River segments that retain some similarity 

in flow regime to the natural hydrograph change throughout the breeding season from much 

water and little exposed sandbar to little water and much-exposed riverbed (Knighton 1998). 

Since ILT and PPL populations are observed to carryout successful annual reproduction, 

variations in spatial details between deep water and shallow water habitat, or in other transitory 

features, the changes in the specific geometry is assumed be occurring within ranges acceptable 

for such processes to persist. 

Natural vegetation succession processes work to establish vegetation on sandbars (Decamps and 

Tabacchi 1994, Douhovnikoff et al 2005, Sandercock et al 2007). The river and the wind deliver 

seeds and other propagules to freshly deposited sand. If conditions are suitable, the plants 

prosper; sandbars become vegetated and are no longer used by ILT and PPL for nesting. The 

absolute area occupied by vegetation changes both annually and throughout a growing season 

within the river corridor. Stands of herbaceous annuals seen in August have occupied the barren 

mud flat of May. Shrub and tree canopies change daily in size and configuration from growth or 

morbidity. These changes occur constantly between reconfiguring floods. Some vegetation 

persists to become new gallery forest; other stands are lost to erosion. Vegetation encroachment 

would eventually eliminate nesting habitat altogether, if not reconfigured by flooding. 

Neither the geometry of initial conditions nor the changes in geometry from initial conditions can 

be accurately measured in a cost-effective, meaningful manner for the transitory habitats below 

water stage elevation ranges that occur during a breeding season. Persistent vegetation occurring 

at and above the elevation of nesting habitat can be accurately measured over periods of seasons 

or years. The nesting habitat can also be measured, at least during a given year and its area does 

correlate with nest numbers, nest success and other measurements of reproductive effort (See 

section 3 of the main Appendix B document). 

1 Anatomy and Geometry of a Sandbar 

Falling, rising and flowing water, carrying then loosing its burden of particles due to gravity and 

friction driven changes in flow velocity, creates the sculpted form of a riverine sandbar. The 

stage height at a constricting location controls the elevation of the standing wave of bedload 

material that will become the sandbar (Knighton 1998). The duration of high water flow at a 

given stage controls the potential extent of elevated sand, as bedload material deposition 

proceeds incrementally upstream as the standing wave builds in height and sand particles are 

trapped behind. The nature of the high water event decline (gradual or abrupt) appears to control 

the degree of edge erosion (the manner in which the standing wave dam breaches), yielding the 

initial post-flood platform of elevated sand observable above fallen water levels. A standing 

wave may breach through a single channel to carry the main flow of the river, or through 

multiple channels often creating islands and shoreline-attached sandbars (Rosgen 1996). The 
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breach may occur through multiple channels, creating braided patterns of sandbars (Rosgen 

1996). A single main flow channel usually develops through a braided feature, leaving back 

channels that may remain inundated throughout the most frequently occurring river stages during 

a nesting season. Sandbars that accrue and persist at locations separated from riverbanks by 

open channels (island) are the sites at which quality nesting habitat develops (Kruse 2004). The 

characteristics of subsequent flows (gradual to abrupt; deep or shallow) refine the sandbar form 

and area, controlling the rate of erosion and the lifespan of the sandbar. 

River flow streamlines interchannel sandbars. Sandbars located near the center of a river, 

dividing flow energy nearly equally to both sides, will create a relatively symmetrical, upstream-

point teardrop or lenticel form. Often, due to upstream tip erosion and downstream (trailing 

edge) aggradation, a shallow still-water pool is formed within the downstream end of the bar, 

resulting in a wishbone-shaped island. Sandbars more frequently occur asymmetrically closer 

toward a bank on an inside bend or developing a deltaic form in a broad depositional zone.  

There is high variability of the mass of the sand form in plan. There is somewhat less variability 

and irregularity for the more highly elevated portions supporting nesting. Under conditions of 

the normal flow, the form of the sandbar changes continually; although there is less change to 

more elevated portions due to a lower frequency of exposure to flow and erosion. While the 

specific planform of a bar will vary, a newly created sandbar will rapidly develop flow-driven 

features form. 

1.1 Sandbar Descriptive Terminology 

The terminology used for describing interchannel sandbars and discussing portions of it as 

habitat is used throughout this attachment and the main document. Following is a list of terms 

that are used to describe various sandbar and river features. 

Main Channel: The portion of the overall “flow way” carrying the majority of the flow. The 

flow way would include the entire width of the channel between the high banks of the river. The 

main channel includes the “thalweg”; the underwater deepest portion of the channel cross-

section. The “back channel” is a high flow braid or secondary channel located between the 

sandbar and the near high bank. The back channel may conduct perennial flow during most 

years or may dry to a string of muddy flats and pools, depending on river stage. Should a 

sandbar occur in a deltaic pattern, there may be numerous braid channels, variously referred as 

“chutes” and “distributaries”.  These usually support flow less often than the back channel. 

Submerged Step: The main channel side of a sandbar may have a platform of sand or sand and 

gravel beginning at the annual low water line and extending outward toward the main channel.  

This feature may be a bench created during an annual low water period, that is inundated during 

an incident observation. The width of this feature varies from nearly zero to over 100 feet, as a 

function of magnitude of flow energy directed toward it. If a great deal of energy is directed 

toward it, it may be better defined as a “leading erosion edge”. As it proceeds along the edge of 

the sandbar laterally and begins to curve away from the main channel its width increases to the 

point that it becomes the foundation of a “trailing edge”. The low step often truncates abruptly 

channel ward with an angle of repose slope (45 degrees), dropping quickly to deeper water 

Low Beach: A low beach is a gradual plane of usually fine sand (sometime silt, clay, or a clay 

gravel mix) that occurs along all low energy sides of a sandbar. It will emerge from the 

submerged step on the main channel side and form a very gradual trailing edge on the back 
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channel side. The “ephemeral wrack line” will occur somewhere on its slope, depending on the 

magnitude of daily or recent fluctuation.  The “coarse wrack line” will begin at its upper edge. 

Leading Erosion Edge: The upstream end of a sandbar and perimeter facing the main channel 

may be configured by higher flow velocities into nearly vertical banks. This configuration 

begins as the bedload material mobilized by a high flow event breaches during falling water 

level. Lowered water level velocities erode the toe of the vertical slope causing continual slab 

failure. This process will continue until the erosive velocities are directed away or until the bar 

is fully degraded. The process of toe erosion and slab failure can frequently sacrifice enough 

material into the river to divert flow energy away from an unstable bank. Material may be 

provided to create a submerged step and initiate formation of a low beach. 

Trailing Edge: The downstream, most distant from the main channel sides of the sandbar are the 

trailing edge. The trailing edge is generally a long gently graded slope that may be constructed 

during high flow on the bank side of the bar. It is formed, further graded and tapered 

downstream.  A low beach usually follows its perimeter. 

Ephemeral Wrack Line: The ephemeral wrack line is composed of herbaceous vegetation and 

light woody debris. It represents the most recent high fluctuation of river stage along the low 

beach, and may occasionally extend to the woody wrack line. If it is found to extend above this 

level, it will likely provide evidence that the nesting platform has flooded. During mid summer, 

lines of freshly germinated cottonwood and willow seedlings will be present in the ephemeral 

wrack line. 

Coarse Wrack Line: The coarse wrack line is composed of relatively large and persistent 

woody debris, distributed as an irregular ring at the lower fringe of the elevated nesting platform. 

Size of woody material may range from a few inches in diameter to several feet.  Following large 

storm flows, entire trees, including the root mass may be found to reside in the woody wrack 

line. 

The location of this feature depends upon the mass and overall diameter of the fragment. Wood 

floats just at the water surface with 80 percent or more of its mass submerged. It becomes part of 

a wrack line when its lowest floating point becomes snagged on the highest bottom irregularity. 

Large fragments will be snagged at a higher stage, and thus settle at relatively higher elevations 

of a sandbar.  Sometimes the largest logs are found well into the crown of the nesting area. 

The variability in the settling location due to fragment diameter results in a highly irregular line 

between the wrack line and the nesting platform. Many bird population monitoring field 

personnel note that a few birds will nest among wrack material, but seem to avoid the very large 

pieces. Often, nesting terns will use wrack material to deflect winds, particularly when gravel 

pavement is only weakly developed and there is persistent wind-blown sand. Most field 

personnel have reported that chicks use woody wrack material for shade and wind protection. 

When birds nest in the coarse wrack line, wrack line materials must be considered as part of the 

nesting area and included in the nest area measurement. Usually, the gravel pavement forms 

intermittently between wind-shaded areas, and can be used as a guide to nest area delineation. 

Crown: Many persistent sandbar islands, particularly in the Mississippi River where bars are 

both very large and annually submerged, develop an overall dome-shape. The crown is the high 

point of this dome.  The overall planform is oval, oblong-linear.  Frequently it is located closer to 

the deposition side; however, a bar may be composed of several of these features suggesting that 
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several separate islands have filled in and joined. The crown may represent the residual of 

deposition from an infrequent high flow event that has been smoothed and rounded by 

subsequent annual rise and fall cycles. Frequently, there is a very large log or root mass near the 

center. The crown becomes exposed first as the normal hydrograph begins to fall, thus birds will 

nest here first.  The gravel pavement will be best developed on this elevated feature. 

If too high, as created from a very infrequent flood event, the crown may serve as a colonization 

location for hydrophytic woody species such as willow (Salix sp.) and button-bush (Cephlanthus 

occidentalis). Should this occur, nesting use near the growing vegetation will likely decline in 

an annually-expanding ring that appears proportional to tree height. The establishment of a 

crown shrub-scrub community facilitates establishment of other plants, blocking wind, providing 

shade and allowing both fine sand and organic debris to collect. Dunes will form, with protected 

inter-dunal troughs, adding topographic diversity and greatly improved moisture retention.  

Habitat will be created for a wider range of increasingly upland vegetation. Plant species 

diversity will increase. Insects, small birds and small mammals will colonize. If left 

unmanaged, this process will occur with geometric progression. 

Nesting Platform: The nesting platform is that entire area within which nesting occurs during 

any given breeding season on an interchannel sandbar. It may include some of the coarse wrack 

line, all of the crown and most of the gentle slope between these features. It is the location 

usually presenting a gravel pavement surface, an area that can be easily and accurately measured 

during and after a breeding season using standard survey or GPS equipment. 

1.2 Substrate Characteristics 

The energy of flowing water moves and redistributes bed load sediments, forms and destroys 

sandbar habitat and creates elevated platforms suitable for nesting of ILT and PPL. The finish 

work on nesting habitat, that which makes it most suitable for ILT nesting and productivity, is 

the work of wind. Once water levels decline and sandbars dry, aeolian processes become the 

most effective geomorphological in the riverine corridor. River channels, especially large river 

channels where fetch may be great, are the flow corridors for the strong and frequently occurring 

winds. Prevailing northwesterly perform much of the work of redistributing deposited sand, 

however river valleys are nearly constantly subject to wind. Gravity (drainage) winds are 

created each evening as cooling air falls from uplands into the river corridor. Thermal winds are 

created as daily heating of the land surface causes rapidly rising air masses, pulling air back up 

river corridors. Wind exceeds threshold erosion velocities for fine sand particles as sandbars 

desiccate, leaving particles too large for the ambient wind energy level to move (Bagnold 1941, 

Chepil 1945). 

Nesting habitat is most often immediately identifiable by the distinctive aeolian gravel 

“pavement” layer at it surface. Large surficial substrate grain size, relatively high elevation and 

retarded vegetation succession usually characterize the most frequently used nesting habitat.  

Gravel pavement occurs only on the elevated cap of the sandbar and is best developed on the 

desiccated crown of an individual bar. It is this pavement that provides the best opportunity for 

relatively easy field measurement of nesting habitat. The sites supporting the most successful 

nesting habitat have this distinctive substrate characteristic. The upper 0.5 to 1.0 centimeter of 

the substrate is dominantly composed of coarse sand and fine to medium gravel. Finer sand 
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fragments have been eroded from the surface and transported by the wind deflation (see Figure 

1). 

Figure 1
 
Gravel Pavement Formation Example
 

Bedload materials, primarily composed of medium to fine sand include some fraction of entrained gravel. Wind erodes the and 

transports finer particle sizes, leaving those that cannot be eroded as an armor of “pavement” over the remaining surface. 

In arid aeolian geomorphology, the process of “deflation” removes fine particles and results in an 

armor or pavement at the surface (Bagnold 1941). This process has been well documented in 

deserts (Wang et al 2006, Bagnold 1941, Naimikas and Sherman 1995), but occurs in any 

desiccated sand and gravel matrix soils that have been deposited by fluvial events, such as 

beaches, shorelines and river sandbars (Ruhe 1975). Below this wind-sculpted pavement lies 

undisturbed fine sand, protected from further wind erosion. 

This characteristic gravel pavement was found to consistently present (in varying degrees of 

armor development) at over 100 GPS-relocated nest bowls during a 2006 field study conducted 

in the upper Missouri River. Photographs and laboratory analysis of surficial sediment samples 

were used to quantify and describe this phenomenon. Analysis of data from the upper Missouri 

River datasets illuminated a distinct and repetitive juxtaposition of nests with elevated sites that 

supported a gravel pavement. Many of these sites have been assessed through additional field 

data collection in August 2006 (see section 3 of this document), through stereoscopic use of the 

2005 aerial photography and by use of the November 2005 LiDAR data provided by the USACE 

Omaha District and the state of South Dakota for some segments. Subsequently, field 

observations conducted in 2007 and 2008 on ILT nesting habitat in the Mississippi River, the 

Canadian River, the Arkansas River and the Red River produced similar findings; nesting birds 

showed strong preference for island positions with gravel pavement
2
. 

ILT nesting preference for gravel pavement and the relationship between freeboard and gravel pavement formation were 

illustrated on a created sandbar site observed at Arkansas rivermile 348 in Robert S. Kerr Reservoir with Jerry Sturdy of the 

USACE-Tulsa District during a field visit in October 2007. An approximately 10-acre island had been created in 2005 to 

mitigate for habitat loss elsewhere. Most of the island has a freeboard of between 1 and 3 feet above lake elevation. A small (+/- 

2000 square feet) conical hill had been created at the discharge point of a dredge, rising to approximately 6-feet above the lake 

level. Gravel pavement had formed only on the conical hill above 3 feet freeboard. Mr. Sturdy noted that only the hill had been 

reliably used for nesting. The remainder of the island supports 2-year willow seedlings. The conical hill is barren. 
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The most successful nesting sites were found to have a surface elevation 3 to 6 feet above the 

adjacent water elevation near the site (freeboard) at the end of the breeding season. Higher water 

stages during a breeding season reduces freeboard distance, and correspondingly, nest success, as 

demonstrated by a significant direct correlation between annual average maximum stage during 

the breeding season and annual nest failure rates. The most successful natural nesting sites are 

nearly barren (<1%) of vegetation and other surface obstructions. The most successful sites 

demonstrate both convex or linear topography and high exposure to the strongest prevailing 

winds (suggested by the longer fetch distances
3

3 
 Fetch  is the  distance  upwind  from  an  object or position  within  which  there  are  no  effective  obstructions to  the  flow  of  surface-

parallel winds.  

). 

Both riverine fluvial and aeolian (wind driven) geomorphic processes participate in the creation 

and maintenance of the coarse fragment pavements that dominate the surface of the most used 

(high-quality) nesting habitats throughout the breeding range of the ILT. Elevated sandbars 

composed of bed load and bank-captured sediments are deposited by high flow events accrue at 

elevations above local mean water elevations. Fine sand makes up the major portion of all 

materials available for water transport in most river channels
4

4  A  single and  extensive  exception  was noted  during  site visits in  the  lower Red  River in  the  company  of  Hubert Hervey  and  

David  Oliver (Lower Reds River ILT  Monitoring  Team) during  October 29-31,  2007.   Sandbars visited  between  Red  River 

rivermile  244  and  281  appeared  to  be  composed  primarily  of  very  fine  sand  (0.075  - 0.2  mm).   This river segment is broad  and  

very  low  in  gradient.   Mr.  Hervey  commented  that during  the  recent flood  (May  through  July  2007),  “the  water had  come  up  and  

gone  down  like  filling  and  draining  a  bathtub; flow  was almost indistinguishable”.   As evidence,  much  of  the  island  caps were  

still coated  with  fresh  silt.   Lacking  gravel pavement formation,  sands on  islands in  this segment were  desiccated  and  highly  

mobile.   On  one  particular island  comprising  approximately  200  acres and  elevated  more  than  4-feet above  the  daily  flow,  Mr.  

Hervey  noted  that he  had  counted  only  40  adults in  recent years.  Nests, he  noted,  “were  few  and  always near and  in  the  wind  

shadow  of  a  stick  or a  bush”.   Both  new  and  older aeolian  features were  common; such  as surface  ripples,  lea-side  dunes and  

barcan  dune  forms.  Evidence  of  sand-blast effects were  noted  as eroded  bark  on  live  shrubs and  deformed,  in-curled  leaves).  

The  aeolian  processes were  clearly  at work,  but lacking  gravel,  no  pavement was formed.   Gravel pavement was found  to  return  

at Cash  Island  at RM  241.   Channel constriction  in  this area  increased  river velocity  above  the  erosion  threshold  for gravel.  

. Medium sand, coarse sand and 

fine, medium and coarse gravel make up much smaller, but ubiquitous portions of the transported 

sediment material (Biedenharn 2001, Appendix B). Coarse fragments are non-randomly 

distributed throughout the fine sand matrix in highly to somewhat segregated layers and lenses, 

resulting from the winnowing occurring from varying energy flow events. 

Once a sandbar emerges above mean water level (or water levels return to average levels 

following a flow and deposition event), the deposited materials begin to drain and dry until 

sufficiently desiccated to release the adhesion forces between sediment particles, and make 

surficial fragments available for wind transport. The size of the particles transported, or the size 

of those that remain to create the resulting coarse pavement, are proportionally related to wind 

velocity and persistence; finer particles are transported more easily and more frequently than 

larger particles (Hagen 1996, Nickling 1988, Zingg 1053). The percentage of larger, less wind-

erodible, partials increases until the remaining particles are all of a wind resistant size (Wang et 

al 2006). At this point, the residual larger fragments form an effective “pavement” that armors 

the finer fractions buried below.  The composition of the pavement is a fine to medium gravel (2

15 mm) 

The rate of desiccation is inversely related to particle size; the larger the sediment particles (thus 

the larger the interstices between particles) (Fisher 1926, McKenna-Neuman and Nickling 1989), 

the more rapidly drainage and drying occurs. Drainage (the lowering of water levels in soil by 

gravity) is resisted by capillarity, or capillary rise (Haines 1925). Capillarity, the rise of water 
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through soil and against gravity, is the result of the molecular-level forces of adhesion (the 

attraction of water to soil particles) and cohesion (the attraction of water to itself) that tends to 

elevate water to some level above an adjacent free water surface (i.e., the ambient or mean water 

elevation in the river). The distance that capillarity can raise water through soil is also inversely 

related to particle size; the finer the grain size, the higher the capillary rise (Fisher 1926). This 

distance can be estimated in homogeneous materials using the standard equation for capillary 

rise, however for poorly sorted and stratified natural materials, only in situ measurements can 

overcome potentially large estimation errors. The height of capillary rise (hc) can be estimated 

by the formula hc =C/(e*D10) where e is the void ratio, D10 is the effective particle size and C 

is an empirical constant that depends on the shape of the grains and the surface impurities 

(Linsley et al 1975). A range for capillary raise in clean, fine river sands may be 8 to 24 inches, 

or more. 

Figure 2 

Typical Gravel Pavement from Deflation Compared to Non-deflated Sand 
5

5 
 Several hundred  additional photographs have  been  collected  to  demonstrate this finding  at multiple locations in  the  Missouri 

River,  the  Mississippi,  the  Arkansas and  the  Red  Rivers.  

These photographs were obtained on an island in the Gavins Point Segment of the Missouri River. The left 

photograph is nesting habitat. The right is wind deposited fine sand between established cottonwood saplings. 

Since wind erosion cannot begin until soil becomes persistently desiccated and adhesive bonds 

broken (Azizov 1977, Hotta et al 1984, Namikas and Sherman 1995, Ravi et al 2006), it may be 

assumed that the best nesting habitat sites are usually elevated above water levels that would 

saturate the surface through either flooding or capillarity (Gardner 1970, Fisher 1926) and thus, 

resist wind erosion of finer particles. The wind-eroded surface created in such elevated and 

excessively well-drained sites is starkly different in color and mottling from water deposited fine 

sand matrices in low-lying areas, and from the very fine “sugar sand” deposited behind wind 

barriers. The presence of the gravel pavement phenomenon is evidence of the occurrence of 

well-drained conditions that rarely experience flooding or surface saturation during a given 

season (Klingeman and Emmett 1982, Ravi et al 2006). Birds may or may not recognize and 

preferentially select these sites for nesting. It is more likely that a coincidence occurs. Birds 

select the first exposed and highest sandbars; those that desiccate early and remain desiccated 
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longest, which, again coincidentally, provide a reduced likelihood of nest failure due to flooding 

or egg saturation. It is probably not a coincidence that natural selection has responded to both 

coincidences by favoring the persistence of chick and egg color patterns that closely match the 

mottled patterns of the gravel pavement and favoring the genetics of those adults that select nest 

locations at time periods when water elevations can distinguish the highest sandbar elevations
6

6  The  probability  if  the  use  of  water levels by  ILT  to  distinguish  a  nest site  was underscored  by  an  observation  during  a  site visit  

with  Rochelle  Renken  (Missouri DNR ILT  Monitoring  Team  Leader) on  July  1,  2007.   Ms.  Renken  identified  an  island  at 

approximate Mississippi rivermile  881  as a “new”  island.   The  site, located  in  a  dike  field,  had  never been  either seen  during  ILT  

surveys or used  by  birds during  the  previous 17  years of  field  observations by  Ms. Renken.   The  reason  suggested  was the  

incidence  of  an  unusually  low  water level in  the  river.   The  new  island  had  only  recently  been  exposed  and  was measured  at 1  to  

3  feet above  the  daily  water level at the  highest points.   Lower elevations were  still saturated  as if  exposed  in  the  last day  or so.   

There  were  many  new  nests with  fresh  eggs found  on  raised  standing  sandy-gravel wave-form  crests,  1-1.5  feet high.   The  area  

available for raised  nest placement was measurable as  hundreds of  square  feet on  a  20-30  acre  island.   Nearby  (within  a  mile  or 

less) there  were  thousands of  acres of  bare,  dry,  highly  elevated  sand,  much  of  which  had  well-developed  gravel pavement.   Yet 

the  late  nesters had  chosen  the  lowest, recently  exposed  sand  ridges that would  have  been  recently  delineated  by  water.  

. 

The mottled patterns of chicks and eggs so closely corresponds to the color patterns of the wind 

blown gravel pavement that the phenomena must be nearly ubiquitous in river systems used by 

this species. Birds not selecting wind pavement gravel sites are probably more likely to suffer 

nest loss from predation due to improved visibility for predators or from water-related failure, as 

might be expected in a wet site with sustained water to partial adhesion. 

The time needed for formation of the gravel pavement (Cornelis etal 2004a and 2004b, Cornelis 

and Gabriels 2003, Fe‟Can et al 1999) is controlled by: 

The specific grain-size composition of a near surface layer,
 
Proximity to coarse sand and gravel lenses,
 
Specific internal soil drainage characteristics of a site,
 
Local precipitation and relative humidity,
 
The persistent river stage relative to the sandbar elevation,
 
The velocity of sufficiently erosive winds, and
 
The duration and frequency of sufficiently erosive winds.
 

Under ideal conditions, perhaps only a day or two is needed for the proper surface to form 

through wind erosion (Dong et al 2002a, Dong and Li 1996). Ravi (2006), using wind tunnel 

experiments, suggested that sand would reach equilibrium with relative humidity conditions 

freeing surface partials for erosion, within 1 to 2 hours at a constant temperature. Increasing 

temperature would shorten this time. Persistent winds above the erosion shear threshold might 

also shorten the time for the deflation process to begin. Wang et al (2006) determined in wind 

tunnel experiments that time required for gravel pavement to form is directly related to sustained 

wind velocity experienced at the erosion surface. Further, Wang (2006) notes that the 

completeness of closure of the gravel pavement is also velocity dependent. This would account 

for local differences observed and measured in the relative percentages of surficial gravel at 

different nesting platforms. 

The conditions that participate to create the gravel pavement used by the majority of successfully 

nesting terns strongly resist natural succession (colonization) by vegetation. There are several 

related reasons for this phenomenon. The majority of the high-quality nesting sites were found 

to be elevated well above normal water fluctuation levels. Seeds and other propagules are 

delivered to these sites only by wind, rather than both by wind and water, as occurs at lower 
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relative elevations. Unless the surface is incidentally wet during a seed deposition event, it is 

unlikely that wind carried seeds will remain sufficiently long to germinate.  Seed that catches and 

germinates in wet conditions and during high water, are less likely to develop an adequate root 

system before falling soil water levels cause desiccation of seedlings (particularly if a normal 

hydrological regime is present). The mortality of delicate seedlings is increased by abrasion 

from wind-borne sand particles. 

Figure 3
 
Camouflaged ILT Chick and Eggs
 

Minerals that compose the residual gravel following aeolian deflation create a mottled and irregular color pattern that favors 

concealment of both chicks and eggs. Chicks and eggs with patterns that match the gravel and favor concealment would sustain a 

significant evolutionary advantage over those more easily perceived by predators. 
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2 A Field Survey of Nesting Habitat 

One of the first findings during the habitat mapping and nest point data analyses presented in 

Sections 2.0 and 3.0, was the observation that nest points distributed over years clustered into 

very few locations. Several locations in each river segment were found to have supported 

nesting for 6 to 8 years of an eight period of record of the nest point data used. These relative 

few locations were the sites of establishment for between 60% and 90% of all nests in their 

respective segments. It was speculated that an evaluation of these demonstrated highly 

productive sites might yield information that could usefully inform the ESH Creation and 

Maintenance program. As result, additional field studies were undertaken in August 2006 to 

gather physical data from some of the most productive nesting sites in the Gavins Point and Fort 

Randall Segments as an example for other nesting sites throughout all segments
7
. 

7  The  study  team  included  Coral Huber,  USACE Yankton  Field  Office; GPS  location  of  lines and  points and  the  relocation  of  a  

random  selection  of  2006  nest points used  in  this sample,  Robert Wiley;  DMA,  team  leader,  soil  sample collection  and  vegetation  

data collection,  Steve  Gebhardt,  DMA; survey  data collection  assistance,  hydrological observations, Chief  Surveyor Paul 

Hoebelhenrich  Eisenbraun  Surveyors; topographic data collection,  sample site to  sample site way-finding.  

The objectives of the field survey included the collection of accurate topographic, soil and 

vegetation data at least tern and piping plover NestAreas that were used most frequently, 

particularly those used for nesting and brood rearing during the 2006 breeding season. Data 

were also collected from locations that did not support nests during the period analyzed, both on 

separate sandbar islands and on the portions of nesting site islands that had not been used for 

nesting.  Collected data was used to: 

compare nesting site characteristics with sites not used for nesting; 

validate spatial and topographic correlations emerging from the ongoing analysis of the 

tern and plover database and other spatial data available for 2005; and 

provide an initial basis for description of design, maintenance and construction of 

emergent sandbar habitat 

Field sampling sites were pre-selected using GIS mapping of riverine habitats (see Section 2) and 

nest point data layers (see Sections 3.0 and 4.0). Table 2 shows the original sampling list. Field 

conditions required abandonment of some sites and the inclusion of others. 

“Island” indicated whether the site was detached from the shoreline as observed in 2005 aerial 

imagery captured at approximately 21,000 cfs discharge from Gavins Point Dam. A “1” 

indicates an island. “Acres 2005” are from emergent sandbar habitat polygons delineated using 

2005 low altitude, digital orthophotographs (Section 2). It was expected that most of these 

would have become reduced in area due to erosion and revegetation. “Created,” indicated 

whether a site had been created by USACE for ESH habitat using mechanical processes. “No” 

indicates a sandbar formed by flow. 
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Table 2 

Bird Cluster Survey Sites 2006
 

Sample Rivermile 
2005 Shape 
Length (ft) 

2005 Shape 
Area (sf) 

Island 
Acres 
2005 

Created 
Nest 

Count 
2005 

1 754.9 1018 50540 1 12.5 Yes 28 

2 756.6 1840 152022 1 37.6 Yes 7 

3 761.4 2405 210191 1 51.9 Yes 41 

4 770.1 970 27255 1 6.7 Yes 13 

5 770.1 2543 118136 1 29.2 Yes 28 

6 770.1 1012 57631 1 14.2 Yes 16 

7 782.6 993 29648 1 7.3 no 1 

8 788.1 3063 157868 1 39.0 no 37 

9 791.5 497 8226 1 2.0 no 4 

10 801.4 1194 20266 1 5.0 no 0 

11 793.2 335 3502 1 0.9 no 4 

12 808.2 927 21863 1 5.4 no 8 

13 795.2 740 23260 1 5.7 no 8 

14 807.3 624 8142 1 2.0 no 0 

15 804.6 576 9276 1 2.3 no 0 

16 802.3 2521 85340 1 21.1 no 11 

17 804.6 3619 73728 1 18.2 no 6 

18 791.5 2014 77049 1 19.0 no 21 

19 839.2 1077 30893 0 7.6 no 0 

20 851.8 969 24129 0 6.0 no 0 

21 853.9 383 5777 0 1.4 no 0 

22 866.6 2716 34083 0 8.4 no 0 

23 869.6 3563 75252 0 18.6 no 0 

24 870.2 1016 35826 0 8.9 no 0 

2.1 Substrate Sediment Sampling 

Sandbar substrate was evaluated and samples collected at 103 nest locations established and used 

in 2006. Six nest sites (“sites” as used in the Tern and Plover Database) in the Fort Randal and 

13 nest sites in the Gavins Point reaches were sampled. These sites include most of the major 

nesting clusters for 2006 within the Fort Randal and Gavins Point segments. The upper 5 to 10 

millimeters (mm) of substrate was collected at each nest location. A 25 x 25 centimeter (cm) 

flat-bottomed scoop was used to collect the sample.  

Between 3 and 10 nest-location samples were collected, composited, homogenized and 

approximately 800 gm bagged for laboratory mechanical sieve analysis. Composite surface 

substrate samples were similarly collected in areas not used by birds for nesting and bagged for 

laboratory mechanical sieve analysis. There were a total of 19 composite bird nest location 

samples and 24 non-nesting samples collected for analysis. Samples were then shipped to a 

certified soil analysis laboratory. 
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Visual observations of surface substrate characteristics were compiled using prepared menu-

driven entries in Geoexplorer field data loggers at nest locations and in non-nesting areas where 

substrate samples were collected.  Observations included: 

Surface grain size composition estimates in the prevalent three dominant texture 

classes
8 

8 
 Textural and  soil  drainage  descriptions were  based  on  use  of.   Schoenberger,  P.J.,  Wysocki,  D.A.,  Bentham,  E.C.  and  

Broderson,  W.D. (editors) 2002.   Field  Book  for Describing  and  Sampling  Soils, Version  2.0.   USDA,  NRCS.   National Soil  

Survey  Center, Lincoln,  NE.  

by relative abundance of each class (Clay, Silt, Fine Sand, Medium Sand, 

Coarse Sand, Fine Gravel, Medium Gravel, Coarse Gravel, Pebble), 

Drainage/frequency of inundation class (0 to 10, ranging from 0 = never inundated or 

saturated for prolonged periods to 10 = permanently inundated), 

Vegetation ground cover density (as total vegetation obscurance) as an estimated 

percentage areal cover within a 1 square meter area, 

Woody stem density as counted single stems within a 1 square meter area, 

Dominant wetland indicator status of the vegetation layer, 

Dominant plant species (1 to 5 species present at >20% of stand), and 

The presence of objects near nests (1m, 2m, 3m) (i.e., stick, limb, rock, herb, shrub, 

man-made object). 

All substrate sample collection locations and vegetation sampling points were GPS located using 

survey grade equipment (sub-meter accuracy). High-density (>8 mega pixel) digital images 

were obtained at each sediment collection site. 

2.2 Sediment Grain-size Analysis 

The 25 collected, composited substrate samples were packaged shipped to DLZ soils laboratory 

for mechanical sieve analysis, in accordance with ASTM C-117, C-136 and D-2216. The 

findings for grain size distributions were compared to the Biedenharn 2001 dataset. Biedenharn 

had collected and performed similar mechanical sieve analyses on 631 sediment samples from all 

segments of the Missouri River. Using the generated data samples (Biedenharn 2001, Appendix 

A) the particle diameter that represents more than 90% of the substrate material (D90) is medium 

sand (0.25-0.5mm). The D50 (50% of particles finer) was found to be very fine sand. Only 2% 

of particles were found be larger than 2 mm (coarse sand). Based on these data, a finding of 

particle size distributions with greater than 2% coarse sand or greater would indicate the 

operation of a concentrating process. 

Tables 3 and 4 present the summary findings for the mechanical sieve analysis of substrate data 

collected in 2006. Table 3 presents findings for samples collected from nest sites, while Table 4 

is for sites not used for nesting. The mean value for the percentage of coarse sand in sites not 

used for nesting was 4%; double the mean for coarse sand in the Biedenharn dataset. It is 

suggested that this finding is based on sample locations at the surface that may have been nesting 

sites, and/or may have experienced a period of wind deflation prior to changes in moisture 

regime or revegetation. The mean percentage of coarse sand and larger particles for sediment 

samples from locations used for nesting in 2006 was however found to be nearly 49%. 

Appendix B Attachment 4 13 



          
   

 

The  grain size  distributions for  nesting  sites differed strongly  from the non-nesting  sites in all  

grain size  categories (49% to 4% coarse  fraction), except for  medium sand size  particles  

(approximately  27%  of  each sample).  The  Biedenharn data indicate that medium sand comprises  

an average  of 25.6%  of  substrate composition.  This difference  suggests  that materials  

immediately  at and under the surface  layer are  similar to the most  common distributions  

throughout the river corridor.   

The  data shows high variability  between samples  and an overlap between nesting  sites and non-

nesting  sites.  Table 5 shows this more  clearly.  This suggests  a  high variability  in conditions 

affecting  surface  deflation such as unobservable interior soil  drainage, vegetation distributions,  

sand dune formation and position in the river relative to stage affects from a given flow.   

A pattern emerged when  field characteristics and  topographic data collected at the time of the  

sediment collection were  compared.  Sites supporting  nests  demonstrated  an average  freeboard 

1.5 feet higher than for  non-nesting  sites.
9 

9 
 Freeboard  was calculated  based  on  distance  above  mean  flow  during  the  breeding  season.   See  Section  5.1.  

  Field characteristics indicated that non-nesting  sites 

were  either saturated at the time of  data collection, or  were  located between densely  vegetated 

patches that provided wind-shadowing.  The  site  “Burbank 770.1”  in Gavins Point  Segment is a  

created site  that had supported nesting  for  two years at the time of  data collection.  Its coarse  

fraction is relatively  low  (10.9%).  This site  has the lowest freeboard of  selected nesting  sites 

(2.2 feet).  It was saturated at the time of  data  collection as seasonally  higher flows were  

resuming, raising  stage  and water  levels into this site.  It  was also noted that this site  was rapidly  

succumbing to cottonwood and sandbar willow seedlings.  
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Table  3 
 
 
Sediment Grain Size  Distributions for Nest Point Locations
 
  

Site 
Number  

River  
Mile  

Segment  
%  >  
Fine 

Gravel  

% Fine 
Gravel  

% 
oarse 
Sand  

C
% 

Medium 
Sand  

% 
=/<Fine 
Sand  

Sum =/>  
Coarse 
Sand  

Sum <  
Coarse 
Sand  

3282.2  754.9  Gavins  Point  11.0%  4.4%  2.9%  23.8%  57.9%  16.8%  83.2%  

3281.1  756.6  Gavins  Point  0.2%  32.3%  67.5%  0.0%  0.0%  99.8%  0.2%  

3248.1  761.4  Gavins  Point  14.3%  3.0%  3.0%  4.2%  75.5%  6.0%  94.0%  

3153.1  770.1  Gavins  Point  1.5%  5.9%  5.0%  23.6%  64.0%  10.9%  89.1%  

3204.2  782.6  Gavins  Point  0.4%  0.9%  5.4%  23.6%  69.7%  6.3%  93.7%  

3279.1  788.1  Gavins  Point  1.3%  0.8%  9.5%  37.7%  50.7%  10.3%  89.7%  

3161.1  791.5  Gavins  Point  1.1%  0.0%  69.5%  29.4%  0.0%  69.5%  30.5%  

3161.2  791.5  Gavins  Point  1.1%  0.0%  39.9%  59.0%  0.0%  39.9%  60.1%  

3625.1  793.2  Gavins  Point  2.3%  32.8%  64.9%  0.0%  0.0%  97.7%  2.3%  

3625.2  793.2  Gavins  Point  3.3%  4.6%  5.6%  30.0%  56.5%  10.2%  89.8%  

3278.1  795.1  Gavins  Point  0.1%  36.4%  63.5%  0.0%  0.0%  99.9%  0.1%  

Duck-2  800.6  Gavins  Point  2.4%  0.0%  20.6%  77.0%  0.0%  20.6%  79.4%  

3533.2  801.4  Gavins  Point  0.0%  39.4%  60.6%  0.0%  0.0%  100.0%  0.0%  
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Site 
Number  

 River 
 Mile 

Segment  
  % > 

Fine 
 Gravel 

% Fine 
 Gravel 

% 
Coarse 
Sand  

% 
Medium 

Sand  

% 
=/<Fine 
Sand  

 Sum =/> 
Coarse 
Sand  

Sum <  
Coarse 
Sand  

 3180.1  802.3   Gavins Point  0.9%  0.4%  34.3%  64.4%  0.0%  34.7%  65.3% 

 3180.2  802.3   Gavins Point  0.1%  9.0%  20.9%  45.7%  24.3%  29.9%  70.1% 

 3047.2  804.6   Gavins Point  22.7%  6.0%  8.2%  39.9%  23.2%  16.2%  83.8% 

 3078.1  851.8   Fort Randall  1.8%  5.2%  93.0%  0.0%  0.0%  98.2%  1.8% 

 3364.1  853.9   Fort Randall  0.8%  24.2%  75.0%  0.0%  0.0%  99.2%  0.8% 

 3364.2  853.9   Fort Randall  0.9%  0.0%  29.9%  69.2%  0.0%  29.9%  70.1% 

 3183.2  869.6   Fort Randall  1.9%  34.8%  63.3%  0.0%  0.0%  98.1%  1.9% 

 3183.1  869.6   Fort Randall  5.1%  32.0%  62.9%  0.0%  0.0%  94.9%  5.1% 

 3076.1  869.6   Fort Randall  12.8%  5.8%  8.2%  33.2%  40.0%  14.0%  86.0% 

 3075.1  870.2   Fort Randall  0.8%  5.0%  9.0%  60.2%  25.0%  14.0%  86.0% 

     Averages  3.8%  12.3%  35.8%  27.0%  21.2%  48.6%  51.4% 

 

Table 4 


Sediment Grain Size  Distributions for Locations Not  Used for Nesting
 
  

 Site 
 Number 

River 
 Mile 

 Segment 
 % > 
 Fine 

Gravel  

 % Fine 
Gravel  

% 
 Coarse 

 Sand 

% 
 Medium 

 Sand 

% 
 =/<Fine 

 Sand 

Sum =/>  
Coarse  

 Sand 

Sum <  
Coarse  

 Sand 

 3282.1  754.9  Gavins Point  2.6%  0.9%  2.7%  28.0%  65.8%  3.6%  96.4% 

 3282.3  754.9  Fort Randall  4.5%  0.7%  3.8%  24.2%  66.8%  4.9%  95.1% 

 3248.2  761.4  Gavins Point  13.6%  0.5%  3.4%  8.3%  74.2%  3.9%  96.1% 

 3153.2  770.1  Gavins Point  11.4%  2.0%  3.3%  7.4%  75.9%  5.3%  94.7% 

 3204.1  782.6  Gavins Point  11.8%  0.2%  3.0%  4.5%  80.5%  3.2%  96.8% 

 3279.2  788.1  Gavins Point  10.7%  4.0%  0.9%  27.5%  56.9%  4.9%  95.1% 

 3278.2  795.1  Gavins Point  10.5%  4.9%  3.0%  29.6%  52.0%  7.9%  92.1% 

 Duck-1  800.6  Gavins Point  11.2%  0.7%  0.5%  47.0%  40.6%  1.2%  98.8% 

 3533.1  801.4  Gavins Point  10.1%  5.0%  3.3%  36.8%  44.8%  8.3%  91.7% 

 3047.1  804.6  Gavins Point  2.7%  0.0%  0.3%  57.0%  40.0%  0.3%  99.7% 

 3093.1  839.2  Fort Randall  10.3%  0.4%  4.5%  9.4%  75.4%  4.9%  95.1% 

 3076.2  869.6  Fort Randall  1.8%  0.0%  0.0%  43.2%  55.0%  0.0%  100.0% 

   Averages  8.4%  1.6%  2.4%  26.9%  60.7%  4.0%  96.0% 
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Table 5 

Generalized Findings of the Nest Site Sediment Analysis Gavins Point Segment 

Site  
Number  

NestArea  
Nests  

Present  

Sum  
Coarse or 

Greater  
Note  Natural?  

Freeboard 
(feet)  
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3533.2 Menominee 801.3 YES 100.0% 1, 7 YES 5.7 

3278.1 St. Helena 795.1 YES 99.9% 7 YES 4.9 

3281.1 Elk Pt. 756.6 YES 99.8% 7 YES 3.3 

3625.1 St. Helena 793.2 YES 97.7% 1, 7 YES 2.8 

3161.1 St. Helena 791.5 YES 69.5% 1 YES 2.3 

3180.1 Menominee 802.3 YES 34.7% 2, 7 YES 2.2 

Duck-2 Menominee 800.6 YES 20.6% 3, 7 YES 6.0 

3282.2 Ponca 754.9 YES 16.8% 7 NO 6.3 

3047.2 Menominee 804.6 YES 16.2% 5 YES 2.3 

3153.1 Burbank 770.1 YES 10.9% 4, 5 NO 2.2 

3279.1 St. Helena 788.1 YES 10.0% 5, 7 YES 3.9 

3204.2 Meckling 782.6 YES 6.3% 4 YES 4.6 

3248.1 Elk Point 761.4 YES 6.0% 4 NO 3.5 

3161.2 St. Helena 791.5 NO 39.9% 4 YES 0.9 

3180.2 Menominee 802.3 NO 29.9% 4 YES 0.4 

3625.2 St. Helena 793.2 NO 10.2% 6 YES 2.0 

3533.1 Menominee 801.3 NO 8.3% 6 YES 5.2 

3278.2 St. Helena 795.1 NO 7.9% 4 YES 0.6 

3153.2 Burbank 770.1 NO 5.3% 4 NO 0.8 

3279.2 St. Helena 788.1 NO 4.9% 6 YES 3.4 

3248.2 Elk Point 761.4 NO 3.9% 4 NO 0.6 

3282.1 Ponca 754.9 NO 3.6% 6 NO 3.8 

3204.1 Meckling 782.6 NO 3.2% 4 YES 1.4 

Duck-1 Menominee 800.6 NO 1.2% 6 YES 6.2 

3047.1 Menominee 804.6 NO 0.3% 6 YES 2.2 
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Average  %  Coarse Fraction for sites  used for nesting:  45.3%  
Mean Freeboard for 
Nest Sites  3.8  

Average  %  Coarse Fraction for sites NOT used for 
nesting:  9.9%  

Mean Freeboard for 
Non-nesting Sites  2.3  

NOTE:   Conditions at Time of Survey  

1  Predation noted in  nest dataset or by USACE field personnel  
2  Site flooded by rising navigation flows  
3  Evidence of recreational  use  
4  Site somewhat to very poorly drained  
5  Site in somewhat wind-shaded area  
6  Site in heavily wind-shaded  area  
7  Site barren  
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2.3 Discussion of Field Observations and Substrate Analysis 

Approximately 85% of all reestablished nests observed had the following substrate 

characteristics: 

A medium gravel, fine gravel, coarse sand and fine sand matrix with a wind ablated 

pavement character dominated the surface. Gravel was dominated by medium to dark 

brown, sub-rounded fragments, resulting in a mottled appearance. Coarse sand tended to 

be lighter than fine sand by 1 to 3 Munsell color values and 1 to 2 chroma values. The 

resulting mottled color pattern seems to closely approximate the coloration and patterning 

of eggs and chick for both bird species. 

Most nest sites were excessively well-drained. Flooding positions were found to range 

from very infrequently inundated to persistently exposed (the created site at Gavins Point 

rivermile 770.1 was the exception). 

Herbaceous vegetation ground cover density was generally less than 10%. The majority 

was completely barren of vegetation. 

The majority of herbs in nest areas were annual weedy species that were likely not 

present during nest establishment. 

Woody stem density (where extant) for cottonwood canopies that consistently 

commenced about 1 meter above the substrate surface was estimated to be less than 20%. 

Canopies lower to the ground restricted nesting altogether. 

The majority of nests not occurring in these conditions had been disturbed by ATVs or had been 

inundated or washed over.  No nest sites occurred in fine wind-blown sand (sugar sand) areas. 

The substrate where most nests occurred is created by wind and surface desiccation. The 

desiccation of the surface in well-drained and wind exposed areas eliminates moisture adhesion 

between substrate particles, allowing particles to be available for transport. Finer particles are 

eroded and transported downwind, leaving a pavement-like surface composed of particles 

sufficiently large to resist wind transport covering a compacted matrix of finer particles. 

There were two substrate conditions where nests did not occur: 1) dominantly fine (sugar) sands 

in well-drained but higher density vegetation areas, and 2) fine sands to silts, found in 

perennially saturated wetlands.  Both of these conditions resist wind erosion. 

There was no significant visual difference in nesting substrates between naturally occurring 

nesting islands and dredge-created nesting islands. Any substrate differences appeared to be due 

to local differences in drainage, frequency of substrate saturation and incident wind exposure. 

This suggests that the source of substrate material may not matter to the development of suitable 

nesting substrate, so long as it contains material of sufficient grain size and is exposed to wind 

action.  

The actual area of nesting habitat might be but by the area fully exposed to wind for the creation 

of the most suitable gravel pavement substrate. The area of island or bar sand measured remote 

sensing techniques is not representative of the extent of nesting habitat available. The most 

suitable gravel pavement area could be easily and relatively cheaply captured during any snow 

free period using the GPS in line or polygon collection mode for a walking delineation. 
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The present water control regime in the Gavins Point and Randall reaches, wherein stages are 

held low during the breeding season and high at other times probably benefits the rapid 

establishment of shoreline vegetation and the rapidity of loss of ESH habitat by improving seed 

delivery to higher and larger portions of islands and by improving germination and plant growth. 

The observations of substrate type at nesting sites indicate that, in addition to sandbar elevation, 

the presence of coarse substrate is also an important characteristic of nesting habitat. It is 

believed that this can be effectively achieved by removal of fine materials due to wind exposure.  

It is also recommended that area of this “ablated pavement” be visually measured at sandbars for 

use in delineation of nesting habitat. 

2.4 Other Notes 

Nests in the most upstream two sites in the Gavins point reach and the most downstream three 

sites in the Fort Randall Reach experienced inundation due to higher water levels (as compared 

to the rest of their respective reaches). The two most upstream sampling sites in the Gavins 

Point reach were not sampled due to conditions of relatively deep inundation. Some nest 

locations appeared to have been disturbed by grazing animals, recreationists, foot travel, and all-

terrain vehicles (ATV). 

Wind and rain had mildly to profoundly altered nests pits. Survey-grade GPS relocation was 

within a sub-meter range. Frequently, a relict stick nest marker, the white-stone scree remains of 

the plover nest or the memory of field bird survey personnel were used to locate the nest 

precisely. Nest relocation accuracy most strongly affects the “presence of nearby objects” 

observations. Other observed characteristics of substrate did not vary significantly within a 1

meter radius of relocated nest location pins. 

Vegetation control efforts have significantly affected the natural distribution of materials and 

vegetation in non-nesting areas. Control efforts mildly to profoundly perturbed vegetation 

structural characteristics in some remaining nesting areas used in 2006. Chemical control and 

combinations of chemical control and on-site chipping of vegetal matter did not create conditions 

similar to those observed at the most productive nesting sites. 

3 Management Considerations 

Based on the foregoing discussions several suggestions can be offered for initial design, 

construction and maintenance under the ESH implementation program. 

1.	 The gravel/coarse sand surface resulting from wind erosion on substrate seems to be 

important to nest selection. This suggests that controlling factors that affect the 

beneficial erosive action of wind should be primary in design and maintenance 

considerations. 

2.	 Exposed, well-drained sand is a harsh environment for the establishment of vegetation 

and vegetation is the primary reducer of wind effects. Settling seeds are easily blown 

away if the site is barren. Coarse residual substrate usually does not hold moisture 

sufficient for germination of seeds that do find a niche. The few seedlings emerging are 

usually fatally desiccated. 

3.	 The sequence of vegetation establishment on recently created islands appears to be: a.) 

cottonwood seedlings established from seed delivered by both wind and water from 

abundant shoreline sources, and b.) herbaceous plants delivered by wind in dryer areas 
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and by both wind and water in wetter areas. The herbaceous plant propagules are trapped 

and the seedlings nursed by rows of the cottonwood seedlings and saplings. 

4.	 Vegetation is the primary factor that reduces wind erosion. The negative effects of 

vegetation on wind erosion begin when herbaceous ground cover exceeds 5 to 10 

centimeters in height. Sugar sand deposition plumes are observed downwind of even 

single dense herbs.  As vegetation becomes denser, individual plumes combine into dunes 

of sugar sand. Sugar sand facilitates further vegetation establishment due to the 

improved moisture holding ability of finer particles and the protection of seeds and 

seedlings from further wind erosion. Control of vegetation at created and natural sites 

would increase wind ablation. 

5.	 Cottonwood seedlings act like an erosion fence. Early and frequent removal of 

cottonwood seedlings would retard vegetation establishment in well-drained uplands and 

also in the more mesic areas (moderate moisture conditions). During the first growing 

season after island creation (and perhaps the second), it is possible to hand pull 

cottonwood seedlings. This approach to maintenance would be much more cost effective 

than the use of chemical or mechanical methods employed later in the cottonwood 

growth stage. 

6.	 The establishment and maintenance of island geometries and elevations to facilitate 

surface desiccation and maximize wind exposure could improve habitat suitability in the 

observed river reaches for tern and plover nesting. The creation and maintenance of 

relatively elevated (above an effective river stage), dome shaped and steep-sided sand 

bars would facilitate the creation and persistence of better substrate conditions. Such 

dome shaped and steep-sided bars presumably require a significant percentage of the 

shoreline in gentle slopes to facilitate water edge access by plover chicks. 

7.	 Nesting Habitat is found where the planform of the river creates depositional zones. 

These locations are typically near the downstream end of broad pools.  

8.	 Habitat created by dredge or bulldozer is more uniformly usable than habitat created by 

removal of vegetation. Vegetation management is an essential part of the maintenance 

program, but (as currently implemented) is not an effective tool to create nesting habitat. 

9.	 The process of vegetation succession on sandbars is governed by wind exposure sorting 

fine particles, elevation, flooding and soil moisture. Removal of first year cottonwood 

seedlings may be sufficient to significantly retard succession on created sandbars.  

10. Vegetation succession and the favorability for successful nesting can be controlled to a 

high degree by construction specifications. Initial construction specifications should be 

based on local freeboard elevations, slopes, wind-exposure facilitation and positions 

within pools that have fostered the best nest success ratios. 

11. Annual erosion losses from ESH will eventually require additional ESH construction. 

Reach-specific analysis of the loss of ESH provides a measured basis for the assumed 

rate of loss in the program. This assumed frequency of ESH replacement will allow the 

Corps to characterize the nature and extent of the actions and consequences under each 

PEIS alternative. The approach to creating, managing and replacing ESH will be the 

same for each of the alternatives; however, the acreage-goals and therefore the magnitude 

of the action to meet those goals differ between alternatives. This approach will also 
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provide Corps project managers with a basis for identifying resources needed to 

accomplish ESH management goals in out-year planning. To establish the acres of ESH 

needed for each alternative, there would be a large effort in the first few years to create 

them with heavy equipment and dredge. However, the out-year effort needed to maintain 

the ESH would be considerably less, provided proper actions are taken annually and on a 

timely basis. 

12. The	 most recent experimental vegetation control practices performed by the District 

(herbicide application, chopping and brush-hogging) appear to have not effectively 

restored ESH habitat. 

Herbicide application alone seems to be more deleterious to habitat than brush-

hogging alone or herbicide application and chopping or brush-hogging. 

Herbicide application, where it has effectively killed cottonwood stems, has had a 

pronounced snow-fence effect and allowed the establishment of dense stands of 

annual herbs after application, by reducing nutrient and solar competition and by 

increasing moisture holding capacity in the fine sand accumulated in the lea of the 

relic stems. 

Partially killed cottonwood seedlings and saplings (by either chopping or 

herbicide applications) have basal sprouted creating sugar sand dunes and nursery 

sites for herb and grass seedlings. 

The technique to helicopter spray herbicide application missed rows of 

cottonwood saplings (sometimes for hundreds of feet across islands). This 

created extensive linear wind-shadow areas that became heavily colonized with 

both cottonwood seedlings and annual herbs and grasses. 

The herbicide used often had no effect on leguminous herbs and many grasses. 

For example, partridge pea (Cassia fasiculata), tufted bent grass (Agrostis 

exerata) and sand drop-seed (Sporobolus spp.) have formed very dense 

monocultures in many treated areas.  Cocklebur (Xanthium strumarium) and sand-

spur (Cenchrus pauciflorus), neither of which was observed in dominance during 

the August 2005 field survey, also proliferated into dense stands in many 

herbicide sprayed areas. 

Brush-hogging, while more effective than herbicides in general, left woody 

residue that shaded and occluded substrate, slowed surface desiccation, reduced 

wind erosion and served to nurse herb and grass seedlings. 
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Characterization of Study Area Vegetation
 

This section characterizes the vegetation observed within the Missouri River riparian area, its 

distribution into communities and habitat types, and natural succession processes important to 

ESH management. Vegetation includes the composition of native and introduced vascular plant 

species, ranging in life form from pteridophytes, to submersed and floating aquatic species, to 

emergent hydrophytes, and to upland herbs, shrubs, and trees.  Species form repetitive groupings, 

or communities, the compositions and distributions of which are strongly defined along 

hydrologic and flooding regime gradients. Habitat types, as used here, are patterns based on 

growth forms and structural distributions discernible from aerial photographs. These do not 

precisely correspond to fixed-composition associations, particularly as changes in latitude and 

elevation along the river drive changes in species composition. The habitat mapping types 

defined in Section 2 are used for comparisons with of species groupings in this section. 

Knowledge of natural vegetation succession processes is critical to management of sandbar 

habitat. While the successional processes of all species found in the riverine corridor may be 

important at some location or in some set of environmental conditions, the phenology of two 

ubiquitous species (cottonwood and sandbar willow) is featured in the section on natural 

succession. These species have very high fecundity and rates of revegetation of freshly exposed 

sand. The establishment of either of these species strongly affects the duration of use of sandbar 

habitat by interior least terns and piping plovers. 

1 Species Composition 

There were 181 species of vegetation observed within Missouri River habitat types during site 

visits and sampling events conducted in 2004, 2005, and 2006. Some of these species are listed 

from general field note observations and a running tally. Others are compiled from dedicated 

sampling events conducted for quality control of habitat type mapping, or conducted as part of 

the substrate sampling survey. Table 1 lists field sampling events and numbers of vegetation 

samples by river segment. Additional data for vegetation sampling locations are included in 

Attachment 6. 

Vegetation sample data were collected at GPS-located points based on habitat structure as 

follows: 

Herbaceous, trailing herb, and trailing shrub layers: Percent estimated aerial coverage by 

species within a 1-meter circular frame. 

Low shrub and sapling layer (1):  Stem count, by species, within a 1-meter circular frame, 

or for sparse stands; stem count by species within a 5-meter circle. 

Low shrub and sapling layer (2): Stem diameter classes, by species, within a 1-meter 

circular frame, or for sparse stands; stem diameter classes by species within a 5-meter 

circle. 

Trees:  DBH and species by individual stem with a 10 meter circular plot. 

Additional vegetation data included height class of overstory for the uniform stand and woody 

age estimates from stem cross-sections (shrubs and saplings) or increment cores (trees). 
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Table 1
 
Vegetation Samples Collected, Missouri River 2005/2006
 

Segments 

Period  Fort Peck  Garrison  
Randall  - 

Lewis & Clark 
Lake  

Gavins Point  

Jul 6-18, 2005    32  31  29  

Aug  18-23, 2005  75        

Aug  24-25, 2005        43  

Aug  21, 2006  
45  90  

Sept 1,  2006      

Segment Totals  75  32  76  162  

Total Samples     345  

    

     

         

      

 

 
 

Listed vegetation was classified by Life Form, Wetland Indicator Status, and Nativity according 

to descriptions found in the following tables (2, 3, and 4). These ratings, and an estimation of 

relative importance of each species, provide a general basis for understanding the character of 

the riparian habitat. Relative importance, as described in Table 5, is assigned in for each species 

within each river segment in Table 6. 

Table 1
 
Life Form
 

Life Form  Explanation  Code  

SAV  
Submersed Aquatic  Vegetation  - Any  aquatic  vascular plant rooted  underwater,  
the  body  of  which (except the  reproductive structures)  remains  underwater 
during its  entire life.  

1  

Floating  
Aquatic  

Any  aquatic  angiosperm  rooted underwater  but bearing  floating  leaves  and  
flowers.  

2  

Emergent  
Herb  

Any herb adapted for and normally occurring in saturated soil conditions  
3  

Emergent  
Graminoid  

Any  species  with erect, narrow, grass-like leaves;  includes  grasses, and  
wetland sedges, rushes, etc.  

4  

Terrestrial  
Erect Herb  

Any  non-aquatic  angiosperm  (annual  or perennial)  with a mostly  non-woody  
stem.  

5  

Terrestrial  
Graminoid  

Any  species  with erect, narrow, grass-like leaves; includes  grasses, and non-
wetland sedges, rushes, etc.  

6  

Trailing  Herb  Any herbaceous climbing  or trailing species  7  

Vine  A  woody or semi-woody climbing or twining liana.  8  

Trailing  Shrub  Any ground-hugging, creeping  woody species; not climbing.  9  

Tall Shrub  
A  woody  species  bearing  multiple  or branched stems, start from  the  ground  or 
below breast height and exceeding 1 meter in height at maturity.  

11  

Tree  
A  woody  species  that typically  forms  a single stem  or trunk  at and above the  
standard “breast height”  location (4.5 feet above ground emergence).  

12  

Fern  Ferns and fern allies (quillworts, lycopods, horsetails)  13  
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Life Form 

This attribute categorizes species by physical structure and growth habit at maturity. This 

category also ranks the species by the normal vegetative strata within which it is found. 

Wetland Indicator Status 

Wetland indicator status, which is an estimation of  a  species frequency  of occurrence  in  

wetlands, is assigned  using  Reed (1988).  Species not rated  by  Reed  1988 are  non-wetland 

species and  are  scaled as “6”.  These  plants are  assumed to never occur  in wetlands.   The  

assigned values used for  the species in Table 1 are explained in Table 2.  

Table 2
 
Wetland Indicator Status Categories
 

Wetland 
Indicator 

Status 
Description 

Scale 
Value 

OBL 
Plants that occur usually (estimated probability > 99%) in wetlands under 
natural conditions. 

1.0 

FACW+ More frequently found in wetlands than that reported for FACW status. 1.5 

FACW 
Plants that usually occur in wetlands (estimated probability 67-99%), but 
occasionally found in non-wetlands. 

2.0 

FACW- Less frequently found in wetlands than that reported for FACW status. 2.33 

FAC+ More frequently found in wetlands than that reported for FAC status. 2.66 

FAC 
Plants that are equally likely to occur in wetlands or non-wetlands (estimated 
probability 34-66%). 

3.0 

FAC- Less frequently found in wetlands than that reported for FAC status. 3.33 

FACU+ More frequently found in wetlands than that reported for FACU status. 3.66 

FACU 
Plants that occur sometimes (estimated probability 1% to 33%) in wetlands 
but occur more often in non-wetlands. 

4.0 

FACU- Less frequently found in wetlands than that reported for FACU status. 4.5 

UPL 
Plants that occur rarely (estimated probability <1%) in wetlands but occur 
usually in non-wetlands under natural conditions. 

5.0 

Nativity Index 

This parameter considers the origin of the species and the growth habits of the species. A high 

nativity index indicates an alien species, invasive native species, or exotic species; collectively 

referred to as weeds. Alien species are plants which are not indigenous to the Missouri River 

Basin and/or North America. Alien species may be invasive or non-invasive. A prevalence of 

alien weeds suggests low quality habitat.  Native species are species considered indigenous to the 

northern Great Plains. Invasive native species are indigenous plants that rapidly colonize or 

invade disturbed sites, often becoming dominants to the point of creating a monoculture. A 

prevalence of invasive weeds often results in habitats with low diversity and low quality as 

wildlife habitat. A scale ranging from 1 (most native/desirable) to 5 (non-native, invasive/less 

desirable) was used to rank each species by nativity. The selection of a nativity rating for each 

species relied on regional taxonomy texts such as Barkley, 1986; Stevens, 1969; Stubbendieck et 
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al, 1992; Kannowski, 1989; Kershaw et al, 1998; Steyermark, 1996; and secondarily on Gleason 

and Cronquist, 1963; FNA, 1998; and Fernald, 1950. 

Table 3
 
Nativity Status Scale
 

Nativity 
Scale 

Status Description 

1 
Noninvasive 
Native 

A species indigenous to the Missouri River Basin and the State that is 
noninvasive and non-weedy. 

2 Invasive Native 
A species indigenous to  the Missouri River Basin and the State that is  
invasive and/or weedy.  These species  are often found along roadsides  
or in heavily disturbed waste places or eutrophic  wetlands.  

3 
Planted or 
Naturalized 
Hybrid 

Species used for reclamation, soil stabilization, green manure, pasture, 
lawn, landscaping and organic material build-up, which may be 
naturalized, but may not persist in a dominant position without 
maintenance. 

4 Noninvasive Alien 
A species not indigenous to the State that is non-invasive and non-
weedy.  Includes most escaped exotics. 

5 Invasive Alien 
A species not indigenous to the State that is invasive and/or weedy.  
These species are often found  along roadsides or in heavily  disturbed  
waste places.  They also often form  moncultures  

Relative Importance Rating 

Each species listed is rated from 0 to 5 as an expression of a species presence within mapped 

association type, a defined unit of area or a defined stand. It is an approximated combination of 

dominance, frequency and biomass. The rating is qualitative and determined by rapid 

professional observation in the field and quantitative sampling. Relative frequency ratings are 

based on the considerations in Table 4. Subsequent species listing Table 5 may be sorted in 

descending order by segment and then by life form to reveal the dominant species. 

Table 4
 
Relative Importance Ratings
 

Rating Explanation 

0 Not observed to be present in the River Segment. 

1 Occurring very rarely or a single observation (</= 1% of stand) 

2 Uncommon (</= 5% of stand) 

3 Frequent but never common (</=10% of stand) 

4 Common but never dominant (<=25% of stand) 

5 Occupying a dominant position (>/= 25% of stand) 

Table 5 lists vascular species recorded during the growing seasons of 2004, 2005 and 2006. This 

table is not a comprehensive flora of the Missouri River riparian zone, but it is likely to represent 

the dominant and most frequently occurring species that comprise the majority of vegetated 
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habitats. An annual or multi-year vegetation survey would likely list 3 or 4 times this number of 

species, once the array of seasonal herbs and graminoids is accounted. 
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Table 5

Vascular Vegetation Observed in the Upper Missouri River Riparian Corridor


Missouri River Plants Database   Relative Importance  

CODE  Scientific Name  Common Name  
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 ACNE Acer negundo    L.  Boxelder 2 1  12 2  2  2  1  1

 ACSN   Acer saccharinum L.  Silver Maple 2 1  12 1  1  1  0  0

ACMI    Achillea millefolium L.  Yarrow 5 1 5 2  2  2  2  2

 ACHY   Achnatherum hymenoides (R&S.) Barkworth Indian Ricegrass  4 1 6 2  1  2  1  1

AGTE      Agalinus tenufolia (Vahl.) Raf. Var parvifolia (Nutt.)  Slender-leaf Gerardia 2 1 5 3  1  3  1  0

AGFO    Agastache foeniculum (Pursh) Kuntze  Giant Hyssop 6 1 5 2  1  2  1  0

AGGI     Agrostis gigantea Roth  Redtop 2 3 6 3  4  3  3  1

AGSC     Agrostis scrabra Willd. Rough Bentgrass  3 1 6 2  2  2  3  3

 ALPL   Alisma plantago-aquatica L.  American Waterplantain  1 3 3 2  5  3  2  2

AMAR     Ambrosia artemesifolia L.  Annual Ragweed 4 1 5 4  3  3  2  2

AMPS     Ambrosia psilostachya DC.  Western Ragweed 3 1 5 3  3  4  5  5

AMTR     Ambrosia trifida L.  Great Ragweed 3 1 5 2  2  2  3  3

AMCO    Ammannia coccinea Rottb.  Red Ammannia 1 1 3 1  2  1  1  0

 AMFR   Amorpa fruiticosa L.  False Indigo 2 1  10 2  1  2  1  0

AMCA    Amorpha canescens (Nutt.) Pursh  Leadplant 5 1  10 1  1  1  2  0

 AMFR   Amorpha fruticosa L.  False Indigo 2 1  10 4  3  4  5  1

ANGE     Andropogon gerardii Vitman  Big Bluestem 4 1 6 3  3  3  3  3

 ANCA    Anemone canadensis L. Canadian Anemone  2 1 5 1  0  1  2  0

 ANNE    Antennaria neglecta L.  Field Pussy-toes 6 1 7 2  0  2  2  1

 APCA   Apocynum cannibinum L.  Indian-hemp 3 1 5 3  2  3  3  3

 ARAN   Argentina anserina (L.) Rydb.  Silverweed  1.5 1 6 4  3  4  4  3

 ARLO   Aristida longiseta Steud. Three-awn  5 1 7 1  0  1  1  1

 ARLU   Artemisia ludoviciana Nutt.  White Sage 6 1  10 2  1  2  3  2

 ASIN   Asclepias incarnata L. Swamp Milkweed  1 1 5 3  4  3  3  2

 ASSY    Asclepias syracea L. Common Milkweed  6 1 5 2  1  2  3  3

 ASVE    Asclepias verticillata L. Whorled Milkweed  4  1  5  1   1  1  2  0 
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Missouri River Plants Database   Relative Importance  

CODE  Scientific Name  Common Name  
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 ASER   Aster ericoides L.  White Prairie Aster 4 1 5 2  2  2  2  0

 BASC    Bassia scoparia (L.) A.J. Scott  Kochia 4 4 5 3  2  2  2  2

 BESY    Beckmannia syzigzchne (Steud.) Fern. American Sloughgrass  1 1 4 2  3  2  2  2

BOCU     Bouteloua curtipedula (Michx.) Torr.  Sideoats Grama 5 1 6 2  1  2  3  1

 BRAR   Bromus arvensis L.  Field Brome 6 4 6 0  0  0  2  2

 BRIN   Bromus inermis L.  Smooth Brome 4 3 6 3  1  3  3  1

BRMO    Bromus mollis L.  Soft Brome 5 4 6 2  1  2  2  1

BRTE    Bromus tectorum L. Downy Brome  5 4 6 3  1  3  3  2

 BUDA   Buchloe dactyloides (Nutt.) Engelm.  Buffalograss 5 1 6 2  1  2  3  1

 CACA3   Cabomba caroliniana Gray Carolina Fanwort  1 4 2 0  0  0  0  2

CAST3  
   Calamagrostis stricta (Timm) Koel ssp. Inexpansa (Gray) C.W.

 Greene  Northern Reedgrass 2 1 6 2  3  2  1  1

 CALO    Calamovilfa longifolia (Hook.) Scribn. Prairie Sandreed  6 1 6 2  1  2  2  2

 CASE   Calystegia sepium (L.) R. Br. Hedge False Bindweed  3 4 7 3  3  4  4  2

 CASA1    Cannibis sativa L.  Hemp 5 2 5 1  0  1  0  0

 CAVU   Carex vulpinoidea Michx.   Fox Sedge 2 1 4 2  3  2  0  0

 CEOC2   Celtis occidentalis L.  Common Hackberry 4 1  12 2  2  2  2  1

 CHFA    Chamaecrista nictitans (L.) Moench  Partridge Pea 4 2 5 4  1  4  4  2

CHRU   Chenopodium rubrum L.  Red Goosefoot 1 1 5 3  3  3  3  3

CIMA    Cicuta maculata L.  Spotted Water Hemlock  1 1 5 3  4  3  3  2

 CIAR   Cirsium arvense (L.) Scop.  Canada Thistle 4 4 5 4  3  4  4  3

 CLLI    Clematis ligusticifolia Nutt. Western Virgin's-bower  4 1 7 1  0  1  2  0

COCA   Conyza canadensis  Horseweed 4 1 5 4  3  4  3  4

 COAM   Corispermum americanum (Nutt.) Nutt. Var. rydbergii Mosyakin American Bugseed  4 2 5 4  1  0  0  0

 COST    Cornus sericea L.  Red-osier Dogwood 2 1  11 2  3  2  4  3

 CRGL   Croton glandulosus L.  Croton 6 1 5 3  1  2  3  0

 CYAT   Cycloloma atriplicifolia (Spreng.) Coult.  Winged Pigweed 3 1 5 4  4  4  4  3

CYRI    Cyperus rivularis Kunth Slender Flatsedge  2  1  4  3   3  2  1  0 
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Missouri River Plants Database   Relative Importance  

CODE  Scientific Name  Common Name  

W
e
tl

a
n

d
  

S
ta

tu
 s

  

N
a
ti

v
it

 y
  

L
if

 e
 F

o
rm

  

G
 a

v
in

s
  

L
e
w

 is
 &

 

C
la

rk
 L

a
k
 e

  

F
t .

 R
a
n

d
a
ll
  

G
 a

rr
i s

o
n

  

F
t .

 P
e
c

k
  

  

 CYST   Cyperus strigosus L.  Straw-colored Flatsedge  2 1 4 2  3  3  3  2

 DYGL   Dactylis glomerata L. Orchardgrass  5 3 6 2  2  2  2  2

 DAPU   Dalea purpurea Vent.    Purple prairie clover 4 1 5 1  1  1  0  0

 DEIL   Desmanthus illinoensis (Michx.) MacM. Ex B.L. Robins. & Fern. Prairie Bundleflower  4 1 5 1  1  1  0  0

 DICI    Digitaria cilliaris (Retz.) Koel. Southern Crabgrass  6 2 6 1  1  0  0  0

DOUM2     Doellingeria umbellata (P. Mill.) Nees var. pubens (Gray) Britt.  Flat-topped Aster 6 1 5 2  1  2  1  0

ECCR    Echinochloa crus-galli (L.) Beauv. Banyardgrass  2 3 4 2  3  2  2  2

 ELAN   Elaeaganus angustifolia L Russian Olive   3.33 4  11 4  1  5  5  4

 ELAC   Eleocharis acicularis (L.) Roemer & J.A. Shultes  Least Spike-rush 1 1 4 5  5  5  5  3

 ELEN   Eleocharis engelmanii Steud.  Engelman's Spike-rush 1 1 4 1  2  0  0  0

 ELOB  Eleocharis obtusa  Blunt Spike-rush 1 1 4 2  4  1  1  2

 ELPA   Eleocharis palustris (L.) Roemer & J.A. Schultes  Common Spikerush 1 1 4 4  4  5  4  3

 ELNU Elodea nuttallii    (Planch.) St. John   Western Waterweed 1 1 1 2  4  2  3  3

 ELCA    Elymus canadensis L.  Canada Wildrye  4 1 6 3  3  4  4  3

 EPCO   Epilobium coloratum Biehler  Purple-leaf Willow-herb 1 1 5 2  4  2  2  3

 EPGL   Epilobium glandulosum Lehm.  Glandular Willow-herb 2 1 5 2  4  2  2  3

EQAR    Equisetum arvense L.  Field Horsetail 3 1  13 3  4  3  3  3

 EQHY   Equisetum hyemale L.  Scouring Rush 2 1  13 4  4  4  5  2

 ERAS   Erigeron asper Nutt.  Rough Fleabane 6 1 5 3  3  3  3  2

 EUPE   Eupatorium perfoliatum L.  Boneset 1 1 5 2  3  3  3  2

 FRPE   Fraxinus pennsylvanica Marsh  Green Ash 2 1  12 3  1  3  3  2

 GLLE   Glycyrrhiza lepidota Pursh   American Licorice  3.66 1 5 2  0  2  3  3

GRNE    Gratiola neglecta Torr.  Clammy Hedge-hyssop 1 1 3 3  4  3  3  2

GRSQ    Grindelia squarosa (Pursh) Dun.  Gumweed 4 1 5 2  1  2  3  3

 HEPA    Helianthus pauciflorus Nutt.  Stiff Sunflower  5 1 5 2  1  2  2  3

 HOJU   Hordeum jubatum L.  Foxtail Barley 2  1  6  4   2  4  4  4 
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Missouri River Plants Database   Relative Importance  

CODE  Scientific Name  Common Name  
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 JUBA   Juncus balticus Willd.  Baltic Rush 1 1 4 3  4  3  3  1

 JUBU   Juncus bufonius L.  Toad Rush 1 1 4 4  3  4  4  2

 JUDU2   Juncus dudleyi Wieg.  Dudley's Rush 2 1 4 2  2  2  2  2

 JUEF   Juncus effusus L.  Soft Rush 2 1 4 2  5  3  3  1

 JUIN   Juncus interior Wieg.  Inland Rush 2 1 4 4  5  4  3  2

 JULO   Juncus longistylis Torr.  Longstyle Rush 2 1 4 2  3  2  0  3

JUTO    Juncus torreyi Colville  Torrey's Rush 2 1 4 4  4  4  3  2

 JUCO    Juniperus communis L. var. depressa Pursh   Common Juniper 4 1  12 1  2  3  3  3

 JUVI   Juniperus virginiana L.  Eastern Red-cedar 4 1  12 3  2  3  1  0

 KOPY   Koeleria pyrimidata (Lam.) Beauv.  Junegrass 5 1 6 2  2  2  1  1

 LECA    Leonurus cardiaca L.  Motherwort 4 4 5 1  1  0  0  0

 LECA   Lepidium campestre (L.) Ait. F.  Poorman's Pepper 5 4 5 3  1  3  3  1

 LYAM   Lycopus americanus Muhl. Ex W. Bart.  Water Horehound 1 1 3 4  5  3  3  1

LYAS    Lycopus asper Greene  Rough Bugleweed 1 1 3 4  5  5  5  4

LYQU    Lysimachia quadrifolia L. Whorled Loosestrife  4 1 5 1  5  0  0  2

LYTE    Lysimachia terrestris (L.) B.S.P. Yellow Loosestrife  1 2 5 1  3  1  0  1

LYSA    Lythrum salicaria L.  Purple Loosestrife  1 4 5 3  5  4  4  3

MAPO    Maclura pomifera L.  Osage-orange 4 1  12 1  1  0  0  0

MANE    Malva neglecta Wallr. Common Mallow  5 4 5 2  1  3  4  2

MAVU    Marrubium vulgare L.  Horehound 3 4 5 2  2  2  3  2

MESA    Medicago sativa L.  Alfalfa 5 3 5 3  1  3  3  3

 MEAL   Melilotus alba Medikus  White Sweetclover  3.66 3 5 5  1  5  5  5

 MELU    Melilotus lutea L.  Yellow Sweetclover 5 4 5 3  1  3  2  4

MEAR    Mentha arvensis L.  Wild Mint 2 1 5 3  3  4  4  4

MIRI   Mimulus ringens L. Monkey-flower  1 1 5 2  4  3  3  2

 MOFI   Monarda fistulosa L.  Wild Bergamot 5 1 5 2  2  2  2  2

MORU    Morus rubra L. Common Mulberry  5 1  12 2  2  2  0  0

 OEFL   Oenothera flava (A. Nels.) Garrett  Yellow Evening-primrose 2 1 5 3  2  3  2  2

 OESE   Oenothera serrulata Nutt. Yellow Sundrops  6  1  5  2   1  2  3  2 
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CODE  Scientific Name  Common Name  
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 OEST   Oenothera strigosa (Rydb.) Mack&Bush  Evening Primrose 4 1 5 3  2  3  2  4

 OEVI    Oenothera villosa (Rydb.) ssp. Strigosa W. Dietr. & Raven  Rough Evening Primrose  4 1 5 3  1  3  4  0

 PACA   Panicum cappilare L.  Witchgrass 3 1 6 3  3  3  4  4

 PAVI   Panicum virgatum L.  Switchgrass 4 1 6 3  3  3  4  4

 PEAR   Pediomelum agrophyllium (Pursh) J. Grimes Silverleaf Indian Breadroot  4 1 5 2  0  1  1  1

 PESE   Penthorum sedioides L.  Ditch Stonecrop 1 1 3 3  5  3  3  2

 PHAR   Phalaris arundinacea L. Common Reedgrass   1.5 1 6 4  4  4  4  4

 PHPR   Phleum pratense L.  Timothy 4 3 6 3  2  2  2  2

 PHVI   Physalis virginiana Mill. Virginia Groundcherry  6 1 5 1  1  1  0  0

 PLPA   Plantago patagonia Jacq.  Wooly Plantain 5 1 5 2  1  2  2  2

POPR    Poa pratensis L.  Bluegrass 3 3 6 2  2  2  2  2

 POAV   Polygonum aviculare L. Prostrate Knotweed  4 3 7 3  1  3  3  3

 POLA   Polygonum lapathifolium L.  Pale Smartweed 1 3 3 2  3  2  2  2

 POPE   Polygonum persicaria L.  Lady's-thumb 2 4 5 4  3  3  3  4

POMO    Polypogon monspeliensis (L.) Desf. Annual Rabbitsfoot Grass  1 4 6 2  5  3  1  3

PODE     Populus deltoides Bartr. Ex Marsh  Cottonwood 2 1  12 5  4  5  5  5

POTR   Populus tremuloides Michx.   Quaking Aspen 6 1  12 2  0  1  1  1

POCR    Potamogeton crispus L.  Curly Pondweed 1 1 1 3  5  3  4  2

PONA    Potamogeton natans L.  Floating Pondweed 1 1 2 3  4  3  4  1

POAR    Potentilla arguta Pursh  Tall Cinquefoil 4 1 5 3  2  3  2  2

 PRAM   Prunus americana Marsh.  Wild Plum 4 1  10 2  2  2  2  2

QUMA    Quercus macrocarpon L.  Burr Oak 4 1  12 1  1  1  0  0

 QUST   Quercus stellata L.  Post Oak 6 1  12 2  2  2  1  0

 RACY    Ranunculus cymbalaria Pursh.  Alkali Buttercup 1 1 3 2  4  3  4  3

 RARA   Raphanus raphanistrum L.  Wild Radish 6 3 5 1  4  0  0  1

 ROWO   Rosa woodsii Lindl.  Wild Rose 4 1  10 1  1  2  4  1

RUAC    Rumex acetocella L.  Sheep Sorrel 3 4 5 2  3  3  3  2

RUAQ    Rumex aquaticus L.  Western Dock 1 2 5 1  3  2  2  1

RUCR   Rumex crispus L.  Curly Dock 2  4  5  3   3  4  4  3 
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RUMAP2     Rumex maritimus L. var. persicarioides (L.) R.S. Mitchell  Golden Dock  1.5 3 5 2  3  2  0  0

 SALA    Sagittaria latifolia Willd. Broadleaf Arrowhead  1 1 3 3  5  4  4  3

 SAAM   Salix amygdaloides Anderss.   Peach-leaf Willow 2 1  12 3  2  2  4  4

 SACA   Salix candida Fluegge ex Willd.  Sageleaf Willow  1 1  11 0  0  0  3  2

 SADI   Salix discolor Muhl.   Pussy Willow 2 1  11 2  4  3  3  1

 SAEX   Salix exigua Nutt.   Narrow-leaf Willow 1 1  11 5  5  5  5  5

 SAIN   Salix interior Rowlee   Sandbar Willow 2 1  11 5  5  5  5  5

 SALU   Salix lucida Muhl.   Shining Willow 2 1  11 2  3  2  2  3

 SANI   Salix nigra Marsh   Black Willow 1 1  12 2  1  1  0  0

 SCPA   Schedonnardus paniculatus (Nutt.) Trel. Tumblegrass  4 1 6 2  1  2  2  3

 SCSC   Schizacharium scoparium (Michx.) Nash Little Bluestem  5 1 6 3  1  3  3  4

 SCAM    Schoenoplectus americanus (Pers.) Volk. ex  Cane-makers Bulrush 1 1 3 5  5  5  5  4

SCMA    Schoenoplectus maritimus (L.) Lye Cosmopolitian Bulrush  2 1 4 2  3  1  1  0

 SCPU    Schoenoplectus pungens (Vahl) Palla Common Three1square  1 1 4 5  5  5  5  5

 SCAT   Scirpus atrovirens Willd  Green Bulrush 1 1 4 2  2  2  2  2

 SCCY    Scirpus cyperinus (L.) Kunth   Woolgrass 1 1 4 2  2  2  1  1

SCTA    Scoenoplectus tabernaemontani (K.C. Gmel.) Palla  Soft-stem Bulrush 1 1 3 5  5  5  5  4

 SCLA   Scutellaria laterifolia L. Maddog Skullcap  2 1 5 2  1  1  1  1

 SEHE    Senna hebecarpa (Fern.) Irwin & Barnby  American Senna 5 2 5 2  1  2  3  0

SONU    Sogastrum nutans (L.) Nash  Indiangrass 3 1 6 3  2  2  3  2

SOCA     Solidago canadensis L.  Canada Goldenrod 4 1 5 4  3  4  4  3

SOGI     Solidago gigantea Ait.  Giant Goldenrod 2 1 5 4  3  4  4  4

SOGR     Solidago graminifolia (L.) Salisb. Narrow-leaved Goldenrod  2 1 5 3  3  3  3  3

SOMI    Solidago missouriensis Nutt.   Missouri Goldenrod 5 1 5 3  3  2  2  2

 SORI   Solidago rigida (L.)   Stiff Goldenrod  3.33 2 5 2  2  0  0  0

 SPPE   Spartina pectinata Bosc. Ex Link Prairie Cordgrass  2 1 4 2  2  2  2  3

 SPAS   Sporobolus asper (Michx.) Kunth.  Tall Dropseed 4 1 6 3  1  2  2  2

 SPCR   Sporobolus cryptandrus (Torr.) Gray  Sand Dropseed 4  1  6  2   1  2  2  2 
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Missouri River Plants Database   Relative Importance  

CODE  Scientific Name  Common Name  
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 STCO    Stipa comata Trin. & Rupr. Needleandthread  4 1 6 2  2  2  1  0

STHE    Strophostyles heluva (L.) Ell.  Trailing Wild Bean  4 1 7 3  1  2  3  1

STEP    Stuckenia pectinatus (L.) Boerner  Sago Pondweed 1 1 1 3  3  3  2  1

SYAL    Symphoriocarpus alba (L.) Blake  Snowberry 3 1  10 1  1  2  3  2

TECA    Teucrium canadense L.  Germander 2 1 5 2  1  2  2  2

TRFR    Trifolium fragiferum L. Strawberry Clover  3 3 5 0  0  0  1  3

TRMI    Triptercalyx micranthus (Torr.) Hook.  Small Sand Verbena 6 1 5 2  0  2  2  2

TYAN    Typha angustifolia L.  Narrow-leaf Cattail 1 4 4 5  5  5  5  5

TYLA    Typha lattifolia L.  Broad-leaf Cattail 1 1 4 4  5  3  2  3

VETH    Verbascum thapsus L. Flannel Mullein  6 4 5 3  2  3  3  2

 VEHA   Verbena hastata L.  Purple Vervain 2 1 5 3  5  4  3  2

 VEST   Verbena stricta Vent.  Hoary Vervain 6 1 5 3  4  2  2  2

 VEAN    Veronica anagallis-aquatica L.  Water Speedwell 1 1 3 4  3  4  3  3

 VEPE  Veronica perigrina  Neckweed 2 1 3 4  3  2  3  2

 VIRI  Vitis riparia Michx.   Riverbank Grape 3 1 8 3  3  3  3  0

 XAST   Xanthium strumarium L.  Rough Cocklebur 3  1  5  5   3  5  5  5 
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2	 Vegetation Assemblages: Communities, Associations, and Habitat 
Types 

Appendix B classifies the land cover of the Missouri River Riparian corridor into eleven habitat 

types that were delineated in GIS. Some of these mapped habitat types supported no vegetation 

during the time of either the field survey or during the period of aerial photography acquisition. 

Table 6 lists the mapped habitat types from Appendix B, whether they supported vegetation and 

some general comments concerning composition and structure. 

Vegetation occurs in repetitive associations or communities distributed along environmental 

gradients. Plants respond to all effective environmental influences simultaneously; however, the 

most compelling within a major riparian zone is the characteristics of the hydrologic regime, 

both during and outside of the growing season. During the growing season the frequency of 

inundation or saturation within the root zone and the duration of oxygen-free soil conditions; or 

conversely, the rapidity of desiccation and the persistence of drought, are powerful segregators 

of plant species. Throughout the year and over periods of years, changes in water level 

associated with flooding (particularly infrequent higher energy flood events) select for and 

segregate among species for those tolerant of or benefited by the effects of flooding. Flooding 

also deposits, removes, winnows and segregates soil materials by particle size and specific 

gravity. Soil particle size distributions affect water retention, nutrient availability and resistance 

or availability to water and wind erosion, reinforcing repetitive patterns. 

Both the presence of water near the surface and the frequency and magnitude of effects of 

flooding operate along a topographic gradient. Lower relative elevations in a channel are subject 

to more frequent and more persistent inundation or saturation within the rooting zone. Lower 

relative elevations also are subject to more frequent, lower-energy flood events and are most 

susceptible to drastic substrate modification during high-energy flood events.  

These elevation-mediated conditions result in distinctive vegetation zones that support repetitive 

species groupings (Noble 1979; Turner et al, 2004; Dykaar and Wigington 2000; Stella et al 

2005). A number of species common throughout the project area are sufficiently dominant to 

define the zones they typically inhabit. Many of the species making up the zones or associations 

change along climatic and latitudinal gradients
1 

1  Between  Sioux  Falls and  Fort Peck  Dam  in  Montana,  the  Missouri  River passes through  three  distinct climates (Critchfield  

1974) and  up  to  five  plant hardiness  zones (USDA  1990).  

along the Missouri River. Often the replacement 

is by a species within the same genus or plant family. Sometimes replacement is by another 

group altogether; however structure and form of the new group may be similar because of a 

similar tolerance to flooding, root anoxia or drought tolerance. 

The repetitive distributions of plant groupings, forced into association by physical forces and 

processes, result in identifiable patterns that can be used as indicators of the importance and 

effectiveness of physical phenomena within a particular cross section of the riverine corridor. 

Local, relative elevation above a fluctuating river stage serves as the primary plant association 

segregating factor. Plant associations assemble and form over growing seasons and over years 

between flood events. Those associations dominated by annual herbaceous plants demonstrate a 

much shorter period of stability than a gallery forest. As result, the presence of particular 

vegetation associations expresses the frequency and importance of water stage, without regard to 

the stage during an instant observation. Local cross-sectional river stage changes in absolute 
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elevation as the river falls in elevation. Vegetation association patterns follow the falling river. 

The Vegetation associations found within the Missouri River riparian corridor are summarized 

by position (relative elevation) and the dominant species in Table 7. 

Table 6
 
Missouri River Riparian Corridor Habitat Types
 

Habitat Type 
Vegetation 

Present 
Comment 

Open Water No 
One basis for mapping open water was the inability to see submersed 
vegetation on aerial imagery. 

Emergent 
Sandbar Habitat 
(ESH) 

Scant 

Generally barren, however sparse vegetation was invisible in aerial 
imagery.  Field surveys revealed annual herbaceous and low woody 
species at densities of 1 to 10 percent ground cover obscurance.  This 
type is primarily upland vegetation, much of it suited to survival in harsh 
wind-blown and desiccated conditions.  Some areas of wetland 
vegetation along shorelines are included due to uncertainties associated 
with water level fluctuation during acquisition of aerial imagery. 

Herb-Shrub-
Sapling 
Thickets 

Yes 
This type was described for mostly heavily vegetated, non-forest areas, 
however it includes willow and false indigo thickets and therefore 
includes both wetland and non-wetland vegetation communities. 

Non-ESH Sand Scant 
Similar to ESH, this type is primarily barren and inadvertently included 
some shoreline fringes of scant wetland vegetation. 

Riverine Forest Yes 
This forest type is primarily composed of non-wetland canopy species 
(cottonwood) and a fairly diverse non-wetland herbaceous and woody 
understory.  Older stands include several other canopy species. 

Agricultural 
Row Crop 

Yes 
Active agricultural practices favor introduced annual crop species and 
some important fraction of non-wetland agricultural weeds. 

Wetland Matrix Yes 

This type is a mixture of herbaceous and graminoid-dominated emergent 
wetlands.  Cattail (Typha, 2 species), rush (Juncus, 3 dominant species) 
and bulrush (Schoenoplectus, 4 primary species) make up the dominant 
persistent vegetation. 

Shallow Water Mostly 

This type was mapped in inundated locations when either the bottom 
substrate or submersed vegetation was discernible.  Pondweed 
(Potamogeton spp.) and waterweed (Elodea spp.) were found to be 
dominant. 

ESH M&C Test 
Areas 

Yes 

These areas, identified remotely by a patterned linearity resulting from 
control practice patterns, supported dead, dying and recovering 
vegetation.  Dense wind disseminated annual herbs generally strongly 
dominated ground sources between relict woody stems. 

Daily-Inundated 
Sand Plain 

No 
Subject to relatively violent daily stage changes from peak power 
operations at upstream hydroelectric dams, this type was almost always 
barren and composed of well-washed coarse sand and fine gravel. 

Lacustrine Fine 
Sediments 

Scant 

This habitat type occurs primarily in exposed upper reaches of dam lake 
pools, increasing in area during the dry years of 2002 through 2005. 
Vegetation included recently established hydrophytes and wind 
disseminated upland species.  More newly exposed sites were 
dominated by spikerush, neckweed and ditch stonecrop.  Areas in the 
second or third year of exposure supported cottonwood and willow 
seedlings. 
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Table 7
 
Vegetation Associations of the Missouri River Riparian Corridor Distributed by
 

Relative Elevation in the Channel Cross-Section
 

Association  Position, Elevation Comments  Dominant Species  

High Bank Gallery  
Cotton  Wood Fores

Top of high bank, highest elevations  in 
riparian corridor, level  to moderately sloping, 

t  rarely  flooded.  Perennial, woody and semi-
persistent Mapped as Riverine Forest.  

Eastern or Plains Cottonwood  

Eastern Red Cedar  

Green Ash  

Box Elder  

Common Juniper  

Late successional 
flood  plain  forest  

Climatic climax forest.  Ultimately replaces  
cottonwood forest with time and fire.  Longest 
period since disturbance.  Perennial, woody  
and persistent.  Top of Bank and beyond.  
Mapped  as Riverine Forest  

Northern Hackberry  

Basswood  

Burr oak  

Red Cedar  

Post Oak  

Box Elder  

Green Ash  

Low Floodplain  
Mixed-Mesic Forest

Forest in frequently-flooded to mesic  
conditions on slopes to the  river, along low 
flood benches and side channel benches and  

  upper  deltas.  Perennial,  woody and  
persistent.  Mapped as Riverine Forest.  

American Sycamore  

Black  Willow  

American Elm  

Silver Maple  

Boxelder  

Mulberry  

Wild Plum  

Cottonwood  

Xeric Sandbar 
Crest Early  
Succession  

Sparsely  vegetated elevated sandbar and  
shoreline.  Few species, often monocultures  of  
drought tolerant (often succulent) plants.  
Mapped  as ESH, Non-ESH Sand and Herb-
Shrub-Sapling, depending on time of  year.  

Red Goosefoot  

Kochia  

Cockle-bur  

Evening  Primrose  

Witch Grass  

Yellow-Sweet Clover  

White Sweet Clover  

Winged Pigweed  
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Mixed Perennial 
Upland Herbs  

Perennial  herbs and grasses in mesic to xeric  
conditions on sandbar and recently disturbed 
banks and shallow slopes.  Long persistent 
but will transition to woody  species  with time.  
Occurs 2 to 10 feet above mean water 
elevation during the growing season.  Mapped 
as Herb-Shrub-Sapling in late summer, but  
may be mapped as  ESH in spring.  

Yarrow  

Buffalo Grass  

Partridge  Pea  

Flat-topped Aster  

Motherwort  

Indian-hemp  

Stiff Sunflower  

Big Bluestem  

Ragweed  

White Sage  

Silverweed  

Woody Shrubs and  
Saplings  

Appendix B Attachment 5 15 
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Association Position, Elevation Comments	 Dominant Species 

mapped as Herb-Shrub-Sapling types. False Indigo-bush  

Shining  Willow  

Peach-Leaf  Willow  

White Sage  

Red-Osier Dogwood  

Wild Plum  

Cattail Marsh 

Strongly dominated by two species of cattail. 
Perennial and persistent.  From 1.5 feet above 
to 1- foot below mean water level.  Found in 
lacustrine backwaters, filled-in sloughs, ponds 
and protected shoals.  Often eutrophic.  
Mapped as Wetland Matrix.  

Broad-leaf Cattail  

Narrow-leaf Cattail  

Woolgrass  

Soft-Stem Bulrush  

Green Bulrush  

Soft Rush  

Fringe  Willow 	 	 
Clonal Beds 	 	 

One-foot above to one-foot below mean water 
level during  the  growing season.  Perennial,  
woody, persistent, often monocultures.  Often  
clonal.  Mapped as Herd-Shrub-Sapling and 
Wetland Matrix depending  on apparent height 
of stand.  

Narrow-Leaf  Willow  

Sandbar Willow  

Peach-leaf  Willow  

Mixed Marsh 

Found  on  low pool fringes, lower banks, filled-
in backwater chutes, filled-ponds, depressions  
underlain by fine materials  on sandbars.  Can  
be persistent but may be replaced by cattail  
marsh.  Mixed  perennials  and annual  herbs  
and graminoids.  Mapped as  Wetland Matrix.  

Soft-stem Bulrush  

Green Bulrush  

Woolgrass  

Monkey-Flower  

Swamp Milkweed  

Least Spike-rush  

Willow-herb  

Soft Rush  

Boneset  

Western Horehound  

Bugle-Weed  

Red Ammannia  

Early-successional 		
Rush and Sedge	 	  
Fringes  

Successional sandbar association found at 0.5
below to 1.5 feet above mean water level  
during the growing season.  Perennial and 
annual, replaced  by mixed  marsh or cattail  
marsh with time and substrate stability.   

Common  Three-Square  
  Inland Rush  

Water Horehound  

Green Bulrush  

Soft Rush  

Common Spikerush  

Wrack Line 
Seedlings 

Annual colonial  association forming at the 
wrack line along sandbars  and shorelines.  
Mixed  annual and perennial  woody and 
herbaceous species  with mid-summer water-
borne seeds.  Elevated 0.5  feet above to 0.1 
feet below mean late summer water elevation. 
Mapped  as ESH.  

Least Spikerush  

Stink-Grass  

Ditch Stonecrop  

Slender Flat-sedge  

 Sandbar Willow  

Cottonwood  

Frequently 
Inundated Mud Flat 

Inundated most of year and growing season.  
Exposed mudflat at low water.  Colonized by 
mostly annual and tuberous perennial species. 
Mapped as Open Water, Shallow Water, 
Lacustrine Fine Sediments and Wetland 
Matrix, depending on river stage. 

Ditch Stone-Crop  

Water Speedwell  
 

Arrow-Head  

Clammy Hedge-hyssop  

American  Water-Plantain  
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Association Position, Elevation Comments Dominant Species 

Backwater Sloughs
and  Still water 
Habitats  

Fringes of backwater sloughs and shallow  
 persistently inundated pools.  Rarely  

communicate by surface flow  with river but 
contiguous through  shallow inlets or through 
groundwater.   

Arrow-Head  

American  Water-Plantain  

American  Waterweed  

Common Pondweed  

Soft-stem Bulrush  

American Slough Grass  

Cattail  

Clammy Hedge-hyssop  

Submersed Aquatic 
Vegetation Beds  

Lowest vegetated  habitat.   Perennially  
inundated.  Persistent between scouring  
floods.  Along  low  energy shorelines, back  
channel sloughs.  Mapped  as Shallow  Water  
and Wetland Matrix  

American  Waterweed  

Curly  Pondweed  

Common Pondweed  

3 Natural Succession 

Sandbar habitat created by fluvial processes or by mechanical means presents sites available for 

colonization by vegetation. A knowledge of processes and rate of vegetation colonization of 

freshly created sandbar is critical to maintenance of created sandbar for the ESH Creation and 

Maintenance Program implementation.  Vegetation limits the use of sandbar for nesting terns and 

plovers. Various authors suggest that these species will nest in vegetation densities of up to 

30%, but the means of estimation, the effective scale, and time of year for measuring are often 

unclear. A field study conducted for this evaluation found that out of 103 randomly selected, 

relocated tern and plover nests, all were in barren sand, 98 had no vegetation within 3 meters, 

and most were greater than 30 meters from vegetation. Field observations in the Mississippi 

River and the Red River in 2007 suggested that when available, least terns would nest as far as 

possible (hundreds of feet) from any vegetation present at the time of nest selection. 

Colonization by vegetation increases the problem of native predator species. The primary 

nesting habitat for these birds is extensive and barren sand, (which is not conducive to predation) 

is hampered in these conditions. Nesting locations can sustain harsh conditions from flooding, 

wind, and temperature. These, and the distances from ground cover and suitable observation 

perches, become limiting from an energetics equation for the predator.  

The equation changes in favor of the predator and in the likelihood of predation as sandbar sites 

become revegetated because the reestablishment of vegetation is followed by animal 

colonization. A sequence of small invertebrate herbivores is followed by larger herbivorous 

vertebrates, and then small predators, until a prey base is established. Once there is sufficient 

potential prey for a larger predator to hunt the site on a regular basis, the availability of nearby 

tern and plover nesters is a seasonally-available addition to their diets.  Suppression of vegetation 

is then a major concern for maintaining ESH usability and minimizing predator take. 

Plants distribute a continual rain of propagules (seeds, corms, tubers, live stems, and roots) to 

their surrounding environment through animal propagators, wind, and water. These propagules 

either immediately find conditions suitable for germination and growth or they do so at some 

time later when conditions become suitable. Suitability for germination, growth, and persistence 

includes temperature, soil moisture, nutrient availability, and presence of herbivores.  
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Primary succession on sandbars includes two dominant woody species in the willow family 

(Salicaceae) that rapidly colonize sandbars: cottonwood
2 

2  Cottonwood  includes  eastern  (Populus deltoides  Bartr.  var.  deltoides) and  plains (P.  deltoides var.  occidentalis  Rydb).   Var. 
 
 
deltoides  ranges west in  the  study  area  to  central South  Dakota and  Nebraska.   Var occidentalis  ranges from  eastern  Nebraska 
 
 
and  South  Dakota to  central Montana; the  ranges of  the  two  overlapping  by  approximately  150  miles, including  the  three  eastern
 
  
Missouri  River Segments Fowells  (1965).
 
  

and sandbar willow.
3 

3  Sandbar willow  =  Salix  interior  Rowlee  and  Salix  exigua  Nutt.   Present classification  combines these  into  a  single species; S.
 
  
interior Rowlee  (http://plants.usda.gov/java/profile?symbol=SAIN3).
 
  

These are often 

the pioneer species on a sandbar due to their similarity of seed propagation and their staggering 

fecundity. Seeds are lightweight and tufted, and thus both wind and water borne for both short 

and relatively long distances. Seeds are produced in great quantities and their initial viability 

approaches 100 percent. Both species also reproduce vegetatively (clonally) through viable stem 

and root fragments. Willows are more effective at this latter reproductive strategy, since their 

viable fragments distributed by water are suited to relatively long endurance of anaerobic 

respiration. 

The  reproduction, growth, and phenological characteristics of  cottonwood and sandbar willow 

(coyote willow)  are  selected for  discussion due  to their ecological function as “nurse”  stands for 

the invasion of  other  vegetation on elevated sandbars suitable for nesting.  Cattails are  more  

fecund seed producers,  better vegetative propagators, and more  suited to successional 

revegetation in a  moist  environment.  Cattails  can be  controlled by  establishing  sufficient 

elevation above  water levels.  A site  for  which cattail  succession is a  risk, is also a  site  with a  

high flooding risk and should not be a management location for nesting habitat.
4 

4  Example of  virtually  all  of  the  Lewis and  Clark  Lake  Segment.
 
  

The establishment of cottonwood and willow performs four major “nursing” functions for other 

plant species.  

These woody species serve as wind and water flow energy reducers. Acting like snow 

fencing, the simple physical effect is to reduce flow, trap seeds and other propagules, and 

prevent them from being easily remobilized. This allows for the possibility of a stable 

germination or new root development period. 

Cottonwood and willow stands also trap both airborne and water borne sediments and 

organic detritus. The majority of these are the finer fractions (fine sand, silt, and clay 

size particles) and light fragments of vegetation.  These materials improve water retention 

in sandy substrates and improve nutrient availability for growing propagules. 

The stems and canopies of cottonwood and willow offer physical protection to growing 

sprouts. Potentially damaging wind and water flow effects are buffered. Temperature 

changes and extremes are moderated. Succulent shoots are made more difficult to find 

for herbivores. 

Leaf drop by these deciduous woody species provides additional organic mass to the 

substrate, increasing nutrient availability and water retention. 

All of these proceed geometrically in effectiveness over time. Lacking the establishment of 

these two woody species, other plants will eventually find a wet season or a crevice to establish 

themselves, however the time is usually greatly extended. The nesting sites that have 

demonstrably supported nesting since the 1996-97 high release event remained barren for more 

than 10 years because of their inhospitality to seed germination and growth. The characteristics 
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of these sites can be used to inform the ESH creation and maintenance program. The physical 

factors involved include a combination of local elevation (freeboard) above water levels during 

the growing season, sustained rapid substrate drainage and a topographic geometry that favors 

wind and reduces the ratio of mesic and saturated shoreline.  

Cottonwood is a rapid colonizer of newly barren and well-drained substrate. Sandbar willow 

dominates in wetter, more frequently flooded areas; areas rarely usable for nesting. It is thus 

most important to the maintenance of ESH to understand the reproductive and ecological 

characteristics of cottonwood and sandbar willow. 

Cottonwood 

The dominant species throughout the upper Missouri Basin is Plains Cottonwood (Populus 

deltoids var. occidentalis Rydberg). Plains cottonwood is the primary successional species on 

the better-drained portions of riverine corridor, including sandbar habitat. Cottonwood is a 

keystone species for the development of riparian forest biomes, serving as a nursery species for 

other herbs, shrubs, vines and trees distributed by wind water and animal vectors. Cottonwood 

seedlings and saplings serve as traps for river flotsam during high water, which contains seeds 

and vegetative propagules. Cottonwood seedling and saplings catch wind-borne seeds of all 

species and also create wind resistance, which fosters deposition and retention of seed, organic 

debris and the accumulation of fine sand particles. Fine sand drains more slowly than coarse 

surface materials holding moisture longer and enhancing germination and growth. Accumulated 

vegetable debris (mulch) provides adequate conditions for developing seedlings, retaining 

moisture and releasing nutrients.  

The overall process of cottonwood-induced succession typically proceeds geometrically. The 

sandbar successional process, initiated by cottonwood, is mechanically facilitated by the wind 

buffering effects of both stems and leaves and the debris collection ability (i.e., windrow) of 

ranks of stems. The early control of cottonwood is critical to restricting natural succession and 

enhancing the longevity of sandbar habitat. The essential characteristic reproductive and growth 

habits of cottonwood that must be understood for effective control. 

Cottonwood
5 

5  Much  of  the  discussion  of  cottonwood  phenology  is based  on  Fowells, 1965.   “Silvics  of  Forest Trees of  the  United  States”.   

Agricultural Handbook  No.  271.   UDSA  Forest Service,  Washington  D.C.   Direct quotes  are  bracketed  with  quotation  marks.  

Findings supplementary  or contrary  to  this exhaustive  publication  are  separately  cited.  

is common in pure stands on river sandbars and on overflow land in the bends of 

large rivers but is also found in the beds of intermittent streams. Plains cottonwood grows on 

soils of the order Entisols (infant or new soils). “Soil texture and fertility seem to be of lesser 

importance than moisture, however, in determining its occurrence and persistence.” Plains 

cottonwood is dioecious with only occasional deviations. Staminate and pistillate flowers are 

borne on twigs of the previous year's growth, appearing in early spring (April and May) before 

the leaves develop. Pollination is by wind. Following anthesis, the staminate catkins dry and 

fall within 2 weeks. Four to 6 weeks, ranging from June through August, are required for seed 

maturation. 

Minimum seed-bearing  age  of  plains cottonwood is about 10 years, and fair to large  seed crops 

can be  expected annually.   The  seeds are  very  small, yet relatively  large  for  the genus;  „they  

range  from 551,000 to  1,056,000 seeds per kilogram (250,000 to 479,000 lb) (Bessey  1904).  

Seeds have  a  tuft of  "cotton like"  hairs attached and are  dispersed primarily  by  wind, but also by  

water, over long distances a few days after ripening.  
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Seed fall among trees within a locality varies greatly and may extend for 6 weeks or longer.  

Amlin and Rood (2002) approximate this period to be June 1 to July 15 in a normal year. The 

viability of fresh seeds is high; 98 percent germination has been attained during the first 5 days 

following dispersal (reinforced by several authors). “Longevity of seeds under natural 

conditions has been reported to be 2 weeks to 1 month (Fowells 1956).” Vitality of fresh, 

unstored seed drops rapidly, if not kept moist.  There is no evident dormancy. 

Following germination, seed energy is applied to the quick presentation of photosynthetic 

cotyledons and leaves, rather than roots). Growth rate of the fragile seedlings is slow for the first 

3 weeks but may be very rapid after that. “Seed germinates within 48 hours after dispersal on 

proven mediums such as moist silt, sand or fine gravel in full sunlight”. In a controlled 

laboratory experiment (Amlin and Rood 2002) demonstrated seed germination within 1-2 days 

after placement on moist substrate and complete germination of a cohort within 3 days. 

The above ground portion of the seedling develops rapidly and vigorously. Constant moisture is 

required for at least several weeks to ensure the establishment and survival of the slower 

developing root systems of the seedlings. Although initial establishment is usually good and 

growth is rapid on coarse sands and gravels of river bottomlands, periods of drought and 

fluctuating water tables reduce seedling numbers drastically (Amlin and Rood 2002). Survival 

and growth of cottonwoods is directly dependent upon availability of moisture.  The rate of water 

table decline has been found to strongly affect the survival rate, the rate of stem elongation and 

the rate of root elongation of cottonwood (Amlin and Rood 2002). Water table lowering of as 

little as 1 centimeter per day may reduce all growth factors by 10% or more. Cottonwood stem 

development is greatest at water level declines of 1 cm/day but continues well beyond 8 cm/day 

due to the development of a deep tap root (Amlin and Rood 2002; Noble 1979). Rates of decline 

greater than 8 cm/day resulted in mortality within 24 days (Amlin and Rood 2002). 

Reproduction by root suckers is not common. Propagation from 1-year-old wood from older 

trees is often difficult. “Root growth of new seedlings is so slow that the plants are easily 

dislodged by rain droplets”. After the first 3 weeks, root growth accelerates and lateral root 

growth may exceed height growth for the first year. Most of the roots are in the uppermost, best-

aerated layer of soil. 

Growth and penetration of seedling roots immediately following germination is reported to be 

relatively slow (Fowells 1956; Noble 1979; Amlin and Rood 2002). About 5 days are required 

after germination for the primary root to begin downward growth, and after 12 days the root may 

be only 1.5 mm (0.06 in) long. Growth continues slowly for 3 weeks to 1 month, at which time 

taproots averaged only 2.5 cm in length under the most favorable growth conditions. This 

growth pattern explains the critical need for continuous moisture during the seedling stage. 

Subsequent root growth is much more rapid. The upper band of cottonwood establishment and 

persistence on a sandbar is limited when the influence of elevation and soil drainage rate allow 

exceedance of root growth rate (Mahoney and Rood 1998; Johnson 2000). The lower limit of 

the cottonwood band is controlled by soil anoxia and ice abrasion (Noble 1979) 

Floods during the dormant season or floods of short duration during the growing season may 

benefit cottonwood trees by fully recharging subsoil moisture and providing some degree of 

vegetation control. Floods that overtop newly sprouting cuttings or established trees for 

prolonged periods during the growing season or that result in stagnant water pools quickly 
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induce mortality. Cottonwood of all ages is very susceptible to fire. A very light burn kills 

younger trees, while burns of greater intensity kill or wound larger ones. 

Sandbar Willow  (Salix interior  Rowlee ex. S. exigua  Nutt), Coyote Willow, Narrow-leaf 

Willow  

Sandbar willow may form extremely dense stands, essentially excluding other shrub species. In 

some areas, it develops more open, scattered communities with greater shrub diversity 

Sandbar willow is a native, winter-deciduous shrub that grows up to 33 feet (10 m) tall but is 

rarely observed greater than 4 feet in height (Anderson, 2006). Individual stems arise singly or a 

few together and form large clonal colonies from spreading roots. Lateral roots of sandbar 

willow produce multiple root sprouts. These shoots elongate rapidly in spring Individual stems 

often only live 10 years, though some may reach 20 years. 

Well-established Sandbar willow is reasonably drought resistant and very tolerant of flooding; it 

can withstand flooding for periods of 2 or more growing seasons (Anderson, 2006). Willow 

avoids anoxia during extended flooding through the growth of adventitious root growth at the top 

of the water stem interface. This ability to generate new roots on the stem has a secondary 

benefit to vegetative distribution of the species; making almost every fragment of live stem and 

root crown into a waterborne propagule. Permanently elevated soil-water tables result in severely 

restricted root development and eventual death of the root system. However, because of 

adventitious rooting, sandbar willow can sustain itself while competing species perish. Amlin 

and Rood 2001 determined that rooted cuttings of sandbar willow inundated with water for 152 

days displayed 72% and 43% increases in shoot and root elongation, respectively. Amlin and 

Rood (2002) found gradual declines in the water table (0.4 to 0.8 inch (1-2 cm)/day) promote 

root elongation and shoot growth of sandbar willow compared to a constant water table, while 

abrupt declines in water table (>0.8 inch/day) reduce growth and survival. 

Anderson 2006 notes that willows are  very  frost tolerant.  Mature  leaves and winter-dormant 
o o o o

stems are  capable of  surviving  temperatures of  -4 F  (-20 C) and -94 F  (-70 C) respectively.  

However, frosts  during  the  early  growing  season  can cause severe  damage  to the fast-growing  
o o

shoots.  Temperatures <28 F  (-2 C) will  kill the  elongation zone  soon after exposure.  Lateral  

buds below the damaged shoot rapidly form new shoots.  

Sandbar willow shares many reproductive strategies and phenology with cottonwood and other 

members of the Salicaceae. The species initiates flowering and produces copious seed in 

synchrony with meteorological events such as high temperature and increasing degree-days 

(Stella et al, 2006). Seed production continues for extended periods during the growing season. 

Seed is immediately viable; however viability lasts, like cottonwood, for only a few days (Stella, 

2006, Johnson et al, 1976). Viability may be less than 24 hours unless floating on water (Lamb, 

1915). Seed is initially wind disseminated on long silky hairs that catch on moist substrates 

found at shorelines. These hairs also serve as floats for bearing seed to necessary moist 

substrates. Germination rates may be greater than 90 %, however seedling mortality rates are 

very high under natural circumstances of flood erosion, declining water levels and ice scouring. 

There are also a number of phenological, metabolic and ecological differences between sandbar 

willow and cottonwood. Seed drop for sandbar willow begins 2-3 weeks after cottonwood and 

may extend 4-5 weeks beyond cottonwood (Amlin and Rood, 2002). Post-season growth period 

for willow ranges from 30 to 75 days before first killing frost, while cottonwood may have 60 to 

90 days between seed drop and first frost. 
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Sandbar willow seedlings are extremely sensitive to the rate of water level decline. Seedbeds 

must be maintained in a moist condition for a week or more after germination (Moss, 1938).  

Rates of greater than 2 cm/day have found to be nearly 100% lethal (Amlin and Rood, 2002). 

Root development for sandbar willow is much less than for cottonwood in conditions of rapid 

water level decline. Very high seedling mortality under normal (unregulated) hydrological 

conditions is offset by a high reliance on effective vegetative reproduction by clonal growth 

(Douhovnikoff et al, 2005). 

The ability of sandbar willow to sustain viability against flood damage and erosion appears to 

significantly exceed that of cottonwood due to much greater stem/root flexibility, greater lateral 

root development and enhanced vegetative reproduction from stem fragments (Noble, 1979; 

Ball, 1938). Stem/shoot development by sandbar willow is greatest under conditions of water 

level decline of 1 cm/day and ceases at greater than 3 cm/day. 

Sandbar willow demonstrates a much greater tolerance to anaerobic soil conditions than 

cottonwood, which, among other factors, is responsible for occurrence of topographically lower 

bands of willow-dominated growth along riverine islands and stream banks. The width of 

willow bands appears to be related to the slope of banks and the rate of water level decline 

during the growing season. 

Cottonwood and Sandbar Willow Management Considerations 

The operation of various segments to support late summer navigation by increasing discharge 

and raising water levels would have the effects of enhancing vegetative succession of sandbars.  

Daily power-peaking in other segments would also enhance growth and expansion of the willow 

dominated zone by maintaining root saturation late in the growing season that does not occur in 

unregulated river hydrologic regimes. River flow management appears to provide the following 

beneficial effect to cottonwood and willow recruitment and growth. 

 increasing the saturated soil area available for seed germination, 

 concentrating wind and water-born seeds higher on stream banks and islands, 

 reducing the natural mortality of seedlings, and 

 enhancing the growth rate of stems and roots. 

The reproductive and ecological characteristics of cottonwood and willow succession suggest the 

need for the following considerations for the long-term management of created sandbar 

anticipated by the ESH Program in the Missouri River. 

Primary cottonwood and willow succession should be controlled during the first growing 

season of sandbar creation and continued until loss of the sandbar due to erosion. 

Higher than normal flows during the cottonwood and willow seedling germination season 

(June through July) and during the growth season (May through October) improves 

recruitment and enhances the growth rate and establishment of existing cottonwood 

seedlings and saplings.
6 

6  This effect is demonstrated  in  the  Gavins Point Segment on  both  natural low-lying  sandbar and  at the  created  ESH site at 

rivermile  770.   Rising  water levels in  late  July  (to  support navigation) provide  moisture  to  recently  established  seedlings.  The  

majority  of  these  would  perish  under an  unregulated,  normal hydrologic regime.  

Raising water levels in late summer has the secondary effect of transporting viable 

cottonwood seeds high onto ESH sandbars. These seeds will likely germinate and have 
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sufficient time to establish adequate heights and root systems during the more than two-

month subsequent growth period before first killing frost. The elevated water level will 

transport other water-borne seeds to the interiors of sandbars and enhance the growth of 

sandbar willow and other hydrophytic species. The stage increase would also prevent 

any post-nesting mechanical or chemical control of vegetation below the elevated stage. 

Because first year cottonwood and willow seedlings are extremely sensitive to damage 

and invest relatively little growth energy in root tissue during the first season, it is 

unlikely that many seedlings would re-sprout following mowing in August and 

September. If left to the second year, mowing could actually enhance willow growth by 

providing viable stems for sprouting elsewhere. 

Islands presently occupied by cottonwood 3 to 6 feet in height must be completely 

denuded or habitat quality will rapidly decline due to the accumulation of sugar sand and 

the development of established weed populations in wind protected areas. 

Complete physical removal including tops and roots must occur to re-set natural 

succession to “zero” (i.e., employ a crawler mounted root rake). Removed material 

should be burned, buried, hauled off site, or disposed of in the river. 

Islands supporting cottonwood stands greater than eight feet or willow fringes greater 

than 2 feet in height may be beyond cost-effective mechanical or chemical control.  

Compare costs of new sandbar creation with vegetation removal on islands that support 

larger specimens of stands of woody vegetation. 

The form and final grade of created or reshaped sandbars should be configured in a 

smooth, convex form, lacking niches and wind barriers that would facilitate seed 

collection and germination. These forms should rise from the water as steeply as 

possible, while continuing to facilitate chick foraging in the rack line. 

Chemically induced mortality of cottonwood saplings does not reduce natural succession 

by other species, particularly from propagules delivered to a site once necessarily short-

lived herbicides have decayed. Only complete mechanical removal of stems halts the 

successional processes. 
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Attachment 6
 
Field Verification, Sampling Details & Equipment
 

1 Introduction 

Field verification sampling was conducted in the summers of 2005 and 2006. Field verification 

activities included the collection of topographic data, substrate/soils data, vegetation data, 

polygon geometry data and photographic data. Actual sample locations where data was collected 

were GPS-located. Points, lines and other data were linked in an ArcMap GIS project entitled, 

FieldSurveys.mxd; available from the USACE Omaha District office upon request. These data 

were collected to: 

Refine and/or confirm the remote sensing delineation of riverine habitat discussed in 

Section 2 of Appendix B, 

Characterize the site conditions for description of the existing environment, 

Develop a list of vascular plant species by habitat type, as presented in Attachment 5 

To collect substrate samples for comparison between nesting and non-nesting sandbars as 

presented in Attachment 5 

Measure relationships between habitat types, substrate conditions, site geometry and 

hydrological effects, and 

Develop a photographic record of the site conditions for linking to the GIS habitat 

delineation mapping. 

Field sampling locations were selected using various procedures, restrictions, objectives and 

starting assumptions. The ability to collect field data and the number of sample locations was 

strongly affected by concerns for balancing the need to timely observe vegetation and flow 

characteristics close to the 2005 photographic collection date with the need to minimize potential 

stress on nesting terns and plovers. There were two separate field-sampling expeditions 

conducted. The 2005 expedition was conducted throughout the five river segments during the 

delineation and only within areas not actively used for nesting during the sampling period (May 

to August 2005). Sampling in 2005 was conducted to evaluate the accuracy of preliminary 

delineations and habitat classification assignments. Sample sites for 2005 were selected to avoid 

nesting bird colonies and to favor locations near stream flow gages. Field verification activities 

conducted in 2005 had the goal of confirming GIS-mapped polygon boundaries, polygon 

composition and refining understanding of the local, water-flow controlled topographic 

relationships between habitat types or substrate composition. 

Sampling in 2005 was conducted throughout all five river segments in the study area. These 

sites were selected prior to going to the field based on: 

The identification of locations of uncertainties concerning the composition of an 

observable habitat or the nature of habitat edge conditions, as noted during the remote-

sensing mapping process 

Known site accessibility (reasonable proximity public bridge and dock locations) 
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Proximity to an established USGS flow/stage monitoring gage (for linking habitat 

distributions with stage and discharge data) 

The absence of known active nests for the 2005 breeding season 

The mapped presence of multiple habitat types in relatively close proximity 

Given these restrictions and criteria, potential 2005 sampling sites were created as points in the 

GIS to derive the coordinates. Not all sites were found to be usable for various reasons. The 

coordinates of all potential sample sites were loaded as waypoints in the field GPS equipment for 

field location. Table 1 lists field verification sampling periods for various locations. 

Table 1
 
Field Verification Sampling Periods
 

Date  Segment  Sampling  Activity  

July  06-18, 2005  

Gavins Point River Segment  
Lewis  and Clark Lake Segment  
Fort Randall River Segment  
Garrison River Segment  

Vegetation, substrate, topographic samples and 
GPS  lines on non-nesting  habitats  

August 18-23, 2005  Fort Peck River Segment  
Vegetation, substrate, topographic samples and 
GPS  lines on non-nesting  habitats  

August 24-25, 2005  Gavins Point River Segment  
Vegetation, substrate, topographic samples and 
GPS  lines on nesting sites  

August 21 - 
September 6, 2005  

Gavins Point River Segment  
Lewis  and Clark Lake Segment  
Fort Randall River Segment  

Vegetation sampling, sediment sampling and  
topographic surveys on successful nesting sites  

 

The 2006 expedition was conducted to answer specific questions after the nesting season, only 

on emergent sandbar habitat used for nesting in 2006 and only in the Fort Randall, Lewis and 

Clark Lake and Gavins Point Segments. Field sampling conducted in 2006 was undertaken after 

completion of annual nesting to refine the understanding and delineation of ESH polygons. 

Sample sites selected for 2006 focused on habitat conditions at known nesting locations in the 

Gavins Point River Segment and the Fort Randall River Segment. Table 2 lists the type of 

sampling conducted by river segment. 

Field surveys were conducted by crews composed of a botanist, soil specialist, surveying 

technicians, a registered surveyor, and a Threatened & Endangered Section specialist from the 

Omaha District.  Data collected at each verification site included: 

topography; 

vegetation surveys, sampling, and community classification; 

substrate composition; 

habitat delineations recorded on GPS devices; and 
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GPS-located photographs 

Field samples varied in size from single point directed photographs to detailed topographic and 

vegetation assessments covering sites 1 to 25 acres in area. Samples included lines walked along 

habitat edges, arrays of geometrically distributed points, plot-based data collection and the 

physical collection of substrate and vegetation materials for later identification. There was no 

attempt to place sample points in any number of pre-selected habitat polygons. Surveys included 

data collection within all of those sites most heavily used for nesting in 2005 and 2006. 

Table 2
 
Field Sample Data Sites by Study Area Segment, Type, and Period
 

Sample Type 
Fort Peck  

River Segment  
Garrison  

River Segment  

Fort Randall  
River Segment 

Lewis and Clark 
Lake Segment  

Gavins Point  
River Segment  

2005 

Topography 12 9 5 12 

Vegetation/Substrate 31 19 10 29 

Line Features 44 13 21 43 

GPS Point Photographs 161 52 32 122 

2006 

Topography 5 12 

Vegetation/Substrate 27 52 

Vegetation Detailed 9 12 

Laboratory Sediment 9 26 

GPS point photographs 53 99 

Total Samples 248 93 171 407 

1.1 GPS Equipment and Accuracy Control 
All data sampling, GPS navigation, and feature location was conducted with the aid of survey-

grade GPS equipment. These were used almost exclusively in open, non-forested conditions, 

which provide the highest accuracy signal environment for the shortest residence time. The 

equipment used, and the accuracy range, are presented in Table 3: 
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Table 3
 
Global Positioning Equipment
 

Unit Typical Horizontal Accuracy 

Geoexplorer 3 data logger with external antenna 1 to 5 meters 

Pro XL –DGPS or WASS Sub-meter + 1 ppm 

Pathfinder Pro XR – DGPS or WAAS Sub 0.75 meter + 1 ppm 

5800 TSC2 survey controller with base station Sub 0.5 meter + 1 ppm 

GPS data collected was either “real time” differentially processed or was post-processed using 

data from local, Continuously Operating Reference Stations (CORS) base data sets. The 

USACE links several CORS base stations along the Missouri River to obtain maximum accuracy 

needed for the tern and plover nest census program. CORS data for post-processing was 

obtained from numerous public satellite-recording stations for the time period during which field 

data were being collected. All data collected during field verification was post-processed using 

data from the closest base station. 

1.2 Sample Sites Numbering and Data Collection 
Sample sites for 2005 were numbered sequentially down river from Fort Peck Dam in Montana 

to Ponca, NE. Sample numbers were assigned as integers prior to going to the field for 

approximate locations. Additional field selected sample sites were identified by adding a letter 

(for example; 41, 41A, 42…). There were from one to four separate vegetation and substrate 

data collection points at each sample site. Identification of these added a decimal and sequential 

integer to the site number (for example; 41.1, 41.2, 41.3…). There were from 2 to 8 photographs 

collected at each vegetation/substrate sample point. These were numbered and catalogued by 

adding a dash and additional sequential integer to the point number (for example; 41.2-1, 42.1-2, 

41.2-3…). 

2 In-Field Habitat Delineations 

GPS equipment was used delineate several thousand feet of habitat boundary lines in the field.  

These lines were later imported into the GIS project and compared with orthophotographs from 

the 2005 on-screen delineations, or used to clarify the meaning of certain linear features not 

indicative of habitat boundaries. Once set to the proper coordinates, deviation from mapped 

habitat boundaries could be measured. 
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Table 4
 
GPS Habitat Edge Delineation Extents
 

Reach Data Total 

Fort Peck 

Sum of GPS Length (feet)  7,304  

Count of Line Samples  44  

Garrison 

Sum of GPS Length (feet)  2,014  

Count of Line Samples  13  

Gavins Point, 
Fort Randall 

Sum of GPS Length (feet)  8,671  

Count of Line Samples  64  

Totals 

Total GPS Line  Length (feet)  17,989  

Total Count of Line  Samples  121  

Figure 1 shows an example of habitat delineation lines and topographic measurements generated 

from field verification and data collection. Comparisons of the PEIS delineations with field data 

indicated a very high level of delineation accuracy (less than 5 feet) for habitats with boundaries 

distinguished by topographic differences and vegetation structural differences.  In most cases, the 

drawn line obscures the variation between types as they are presented by the aerial imagery. 

This level of accuracy applies to more than 75 percent of discrete habitat polygons.  

The accuracy of boundaries defined by water edges was also very high, but fluctuating water 

levels affected the ability to field-verify water edges. This is because a one-foot difference in 

stage results in a 100-foot difference in edge position on a one percent slope. Slopes of one 

percent or less are common in much of the areas surveyed that incur rapid stage fluctuations due 

to daily power peaking flow changes.  

The boundary between ESH and early successional vegetation was found to be very difficult to 

delineate accurately. Edge accuracies range up to 50 feet or more, and could not be resolved by 

field verification.  This problem has several aspects, as outlined below. 

The conceptual blending of vegetation density range-based habitat components (<10 

percent for ESH nesting-habitat, >10 percent for brood rearing ESH habitat) assures that 

the transition between types is always gradual and usually visually subjective. This 

reduces the probability that a definitive edge decision can be achieved. 

The meaning and perspective (horizontal or vertical) from which vegetation density is 

measured are not uniformly defined.   
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The time of year that aerial imagery is captured affects the perception of vegetation 

density. Field measurements conducted before or after a photographic event could yield 

substantially different outcomes. 

Figure 1 
Sample Field Habitat Delineation Lines 

Waterlines typically varied much more due to differences in river stage between orthophotograph 

capture dates and field sampling dates. Several areas for which GPS field lines were collected 

were underwater, particularly in the Fort Randall River Segment and the Garrison River Segment 

because of daily power-peaking discharges. Daily power peaking changes river water surface 

elevations by up to five feet each day in the upper part of the Garrison River Segment and as 

little as 0.5 feet in the Lewis and Clark Lake Segment. 

3 Topographic Data Collection 

Topographic field data were collected from sandbars, shorelines, and islands during 2005 and 

2006.
1 

1 
 To  avoid  disturbance  of  sandbars  with  nesting  birds  present,  surveys  during  the breeding  season  were limited  to  

habitat not used  for  nesting.  

Surveys were conducted at 35 locations in 2005 and included all study area segments.  

After nesting was completed, a late-season survey in 2005 was conducted on three sandbars in 

the Gavins Point River Segment. Twenty to more than 100 survey readings were collected for 

each section of beach or small islands. The 2005 topography was collected using a Zeiss NI 40 

surveyor’s level and stadia-rod mounted Trimble survey-grade GPS data loggers. Stadia 

elevations were recorded at 0.1-foot increments and later attributed to a GIS point file for each 

site. Each stadia-rod reading was GPS-located and later adjusted to a local datum using incident 
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water line as the “0” elevation. Elevation points were collected at grade breaks across the 

surveyed feature and to a depth of more than 3-feet into the surrounding riverbed. 

Additional survey work was conducted in 2006 on 17 sandbars in the Gavins Point River 

Segment and the Fort Randall River Segment. These 17 sites had been among the most highly 

used for nesting by least tern and piping plover.  Reasons for collecting topographic data were to: 

measure nest heights above water level (freeboard); 

understand the effects of stage change on island or beach size; and 

identify the distribution of plant communities along the hydro-topographic gradient 

The 2006 topography was collected using a GPS-linked Sokkia 1200 total station laser transit, 

operated by a South Dakota registered surveyor. A radio-linked base station was maintained 

with 20 miles of the data collection sites to maximize positional accuracy. Site numbers 

assigned for each survey were the same number used in the USACE Yankton T&E Field Office 

tern and plover database. Selected sites were all used for nesting by terns or plovers in 2006.  

Table 1 summarizes survey locations for 2006. 

Topographic data were used to create 3-dimensional topographic models of each surveyed 

location and evaluate the effects of stage change on area and plant community distribution.  

When LiDAR data became available later in the delineation and quality control process, 

elevations in the LiDAR data set were compared to the topographic field surveys in order to 

evaluate the accuracy of the LiDAR data. Examples of these models are presented in 

Attachment 3 – Hydrology. 

Table 5
 
Topographic survey Locations in 2006 in Fort Randall and Gavins Point 


Segments
 

SITE  Rivermile  Acres 2005  Created  Nest 2005  
SD State Plane 1929, feet  

X  Y  

3282 754.9 12.5 Yes-D 28 734082.8878 663635.0 

3281 756.6 37.6 Yes-V 7 735197.7508 665989.2 

3248 761.4 51.9 Yes-D 41 729862.9931 667661.5 

3274 770.1 6.7 Yes-D 13 720142.4932 673102.2 

3153 770.1 29.2 Yes-D 28 720142.4932 673102.2 

3152 770.1 14.2 Yes-D 16 720142.4932 673102.2 

3204 782.6 7.3 no 1 705446.5717 676649.5 

3279 788.1 39.0 no 37 697015.996 677160.8 

3161 791.5 19.0 no 21 693998.4949 679349.1 

3161 791.5 2.0 no 4 693998.4949 679349.1 

3625 793.2 0.9 no 4 691004.0281 679786.7 

3278 795.2 5.7 no 8 689898.3788 683025.4 

3533 801.4 5.0 no 0 681827.1392 685190.6 

3180 802.3 21.1 no 11 680730.7036 684227.8 

3139 804.6 2.3 no 0 677229.4809 684190.9 

3047 804.6 18.2 no 6 677229.4809 684190.9 

3297 807.3 2.0 no 0 673451.8459 683859.2 
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3159 808.2 5.4 no 8 672535.0784 682928.6 

3093 839.2 7.6 no 0 630654.8459 669784.8 

3078 851.8 6.0 no 0 613707.706 675144.6 

3364 853.9 1.4 no 0 610501.4669 675863.1 

3183 866.6 8.4 no 0 591990.5719 683613.5 

3076 869.6 18.6 no 0 588389.1614 684319.6 

3075 870.2 8.9 no 0 587755.7065 685063.3 

4 Vegetation and Substrate Sample Points 

An important element of field verification included the sampling of vegetation and substrate 

materials in 2005 and the collection of sediment samples in 2006 in highly successful nesting 

sites. This data provided useful ecologic characterization information and necessary linkages for 

photo interpreters between remotely observed and actual field conditions. Data on vegetation 

and substrate were collected at 1 to 4, 10-meter radius sample points at each topographic data 

collection site, depending on the number of different community types observed. Sample points 

were GPS located and imported into the GIS for checking the habitat delineations. Data 

collected at vegetation and substrate sites in 2005 included: 

Names of all vascular plant species, recorded by percent importance in the 

community and ground cover density, 

Woody species height, diameter class, importance class and ground cover density, 

Shrub/sapling age as determined by one or more stem cross-section ring counts 

obtained and assessed in the field, 

Identification of the plant community as a wetland or upland 

Estimates of dominant grain sizes and/or organic content of the surficial soil 

materials, 

Classification of the soil by USDA texture class, 

Drainage class of the substrate material, based on topographic position, texture and 

wetland index for dominant vegetation 

During 2006, composite surficial substrates were collected within surveyed nesting colony sites.  

The sample included soil materials collected from the upper three (3) centimeters of the in situ 

substrate. Composite samples were analyzed for grain size by a certified soil laboratory. The 

area of substrate collection was located as line or polygon data using survey grade GPS 

equipment. Sample data collected in 2006 placed greater reliance on GPS data loggers. Menu-

driven attribution used to record site data is used here as field headings. Data for the vegetation 

and substrate were collected like the 2005 sample data; however, notes concerning the effects of 

chemical vegetation control efforts were collected, along with explanatory photographs. 

Additional data collected during point capture included: 

Rivermile; from a field map 
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“Hydro”; hydrologic regime; a ranking from “0” (no evidence of recent flooding) to “10” 

(inundated) 

“WI”, wetland indicator status, as the mean for the entire stand sampled 

“Dom Strat.” dominant stratum, the structural growth from for the most important 

vegetation layer 

Vegetation data were collected at 10-meter radius sample points at each site. Up to four separate 

vegetation data collection points were established at each sample site. Sample points were GPS-

located and imported into the GIS database for use in habitat delineation quality control.  

Vegetation data collected in 2005 included: 

names of all vascular plant species, recorded by percent importance in the community 

and ground-cover density; 

woody species height, diameter class, importance class, and ground-cover density; 

shrub/sapling age as determined by one or more stem cross-section ring counts 

obtained and assessed in the field; and 

wetland or upland identification of the plant community 

Vegetation sample data collected in 2006 also included observations on the efficacy of chemical 

vegetation control efforts. 

A list of vascular species identified during the vegetation surveys is provided in Attachment 5. 

Findings were used to clarify uncertainties in the delineation and to develop a database for 

characterization of habitats. A list of all vascular species identified during the sampling was 

prepared and is provided as an appendix to this document. A summary list of the data collected 

for each site is presented in the vegetation section of this document. The following tables list 

characteristics of sample collection events and locations. 

Tables 2, 3 and 4 list the vegetation samples for 2005. Included is the sample number, the date 

and time the point was collected, the vertical and horizontal precision of the point, the 

geographic coordinates and USGS quadrangle-rivermile concatenation used throughout this 

document as a place name. 
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Table 6
 
Vegetation Sample Sites for Gavins Point, Lewis & Clark Lake Headwaters and 

Fort Randal Reach-2005
 

Sample 
No 

GPS 
Date 

GPS 
Time 

GPS 
Ht (ft 
msl) 

Horz 
Prec 
(ft) 

Vert 
Prec 
(ft) 

Coordinates (UTM 14N NAD 1983, M) 

Northing Easting Quad/Rivermile 

37.1 7/13/2005 06:32:36pm 1151.2 3.6 5.6 4753313.3930 546282.2006 Marty867.9 

37.2 7/13/2005 06:41:37pm 1136.5 2.9 4.5 4753307.4904 546298.6482 Marty867.9 

38.1 7/13/2005 04:20:32pm 1133.5 3.7 6.3 4744904.6218 563960.7355 Verdel855.2 

38.2 7/13/2005 04:36:37pm 1145.3 5.2 20.3 4744886.0276 563853.4728 Verdel855.2 

38.3 7/13/2005 04:50:08pm 1132.7 3.8 6.1 4744858.0805 563897.8266 Verdel855.2 

38.4 7/13/2005 04:55:09pm 1137.8 4.0 9.4 4744864.3471 563995.3390 Verdel855.2 

41.1 7/13/2005 11:56:14am 1127.9 4.9 9.9 4735462.8682 582433.5899 Springfield841.0 

41.3 7/13/2005 12:27:15pm 1150.5 2.7 3.8 4735457.8625 582593.7620 Springfield841.0 

42.1 7/13/2005 09:16:15am 1119.5 3.0 5.0 4745618.3520 591853.7929 Santee831.5 

42.2 7/13/2005 09:34:21am 1114.2 3.1 4.7 4745597.4986 591892.4624 Santee831.5 

43.1 7/12/2005 01:43:35pm 1079.0 3.1 5.0 4745001.0031 626840.0526 GavinsPtDam809.3 

44.1 7/12/2005 12:17:24pm 1074.2 2.9 4.2 4747224.9024 630308.0952 GavinsPtDam806.4 

44.2 7/12/2005 12:34:41pm 1066.3 2.1 3.4 4747217.8513 630280.1321 GavinsPtDam806.4 

44.3 7/12/2005 01:09:58pm 1088.7 2.6 3.8 4747210.3146 630124.2630 GavinsPtDam806.4 

44.3 7/12/2005 12:46:56pm 1072.6 2.1 3.5 4747211.3896 630208.4052 GavinsPtDam806.4 

45.2 7/12/2005 08:42:05am 1056.7 3.1 5.7 4746123.5356 641998.5739 Menominee798.3 

45.3 7/12/2005 08:52:16am 1063.3 3.1 5.8 4746177.0385 642001.4144 Menominee798.3 

46.1 7/12/2005 10:24:01am 1063.7 2.5 3.5 4740456.7471 649504.7373 StHelena791.2 

47.1 7/11/2005 09:57:24am 1021.9 3.0 4.0 4726395.5143 681182.3123 Burbank763.6 

47.2 7/11/2005 10:00:05am 1022.8 2.9 4.0 4726396.0195 681182.8330 Burbank763.6 

48.3 7/11/2005 10:52:22am 1017.9 3.0 4.4 4726516.4804 681211.1367 Burbank763.6 

48.4 7/11/2005 10:54:19am 1021.7 3.1 4.8 4726514.8724 681210.9390 Burbank763.6 

49.1 7/11/2005 10:02:40am 1031.1 2.8 3.8 4726395.0501 681182.9015 Burbank763.6 

49.2 7/11/2005 10:30:17am 1026.0 2.6 3.6 4726411.0910 681229.5608 Burbank763.6 

49.3 7/11/2005 10:44:24am 1022.4 3.0 4.2 4726487.7493 681249.1139 Burbank763.6 

50.1 7/11/2005 05:25:36pm 1042.6 3.0 4.9 4731900.0798 666866.9434 Maskell776.3 

50.2 7/11/2005 05:32:56pm 1036.3 2.7 4.2 4731956.6943 666807.2266 Maskell776.3 

50.3 7/11/2005 05:40:27pm 1037.2 2.9 4.5 4731968.3583 666734.2219 Maskell776.3 

51.1 7/11/2005 11:45:15am 1023.1 2.6 3.9 4726334.3007 686343.5495 ElkPt760.0 

60-1 8/24/2005 08:51:35am 1071.7 3.3 4.1 4741708.0422 646131.7080 StHelena793.5 

60-2 8/24/2005 09:06:21am 1043.9 18.3 27.5 4741720.0789 646184.2341 StHelena793.5 

60-3 8/24/2005 09:36:53am 1068.5 2.4 3.6 4741608.4958 646222.9536 StHelena793.5 

61-1 8/24/2005 10:19:27am 1056.6 18.0 29.7 4744252.7634 645637.5129 StHelena795.2 

61-2 8/24/2005 10:40:44am 1037.6 17.8 27.8 4744301.1158 645587.9042 StHelena795.2 

61-3 8/24/2005 11:04:03am 1040.7 17.7 26.5 4744470.4113 645536.7684 StHelena795.2 

Total Site Count 35 
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Table 7
 
Vegetation Sample Sites for Garrison Reach-2005
 

Sample 
No 

GPS 
Date 

GPS 
Time 

GPS 
Ht (ft 
msl) 

Horz 
Prec 
(ft) 

Vert 
Prec 
(ft) 

Coordinates (Omaha Albers 1929 ft) 

Northing Easting Quad/Rivermile 

16.1 7/16/2005 08:54:32am 1748.0 1.9 1.1 320187.4328 1170758.3665 GarrisonDam1368.9 

17.1 7/16/2005 09:54:33am 1726.0 1.2 0.8 326643.2272 1159430.5095 Stanton1378.2 

17.2 7/16/2005 10:05:02am 1732.0 1.1 0.8 326647.6266 1159497.8121 Stanton1378.2 

18.1 7/16/2005 11:31:30am 1727.1 1.3 0.9 328333.1959 1151479.6005 Stanton1372.7 

18.2 7/16/2005 11:44:47am 1734.1 1.4 0.9 328180.2147 1151636.8555 Stanton1372.7 

18.3 7/16/2005 11:55:51am 1726.3 1.4 0.9 328186.6139 1151648.7540 Stanton1372.7 

21.1 7/16/2005 01:28:13pm 1726.3 1.1 0.7 339890.8657 1147424.8443 Washburn1364.9 

31.1 7/15/2005 03:35:33pm 1703.1 1.3 1.1 363794.0515 1113480.5507 Harmon1324.3 

31.2 7/15/2005 03:44:38pm 1699.4 1.3 1.1 363785.6196 1113433.6697 Harmon1324.3 

33.1 7/15/2005 01:03:43pm 1688.6 1.3 0.9 371117.0145 1100049.6438 Bismarck1313.9 

33.2 7/15/2005 01:14:09pm 1686.3 1.1 0.7 371111.4128 1100081.6290 Bismarck1313.9 

33.3 7/15/2005 01:38:58pm 1694.2 1.1 0.7 371222.6751 1100089.8306 Bismarck1313.9 

33A-sav 7/15/2005 01:33:06pm 1686.6 1.2 0.9 371170.0183 1100013.7635 Bismarck1313.9 

34.1 7/15/2005 11:17:06am 1690.4 1.1 0.9 369702.8637 1095638.5570 Bismarck1310.9 

34.2 7/15/2005 11:26:17am 1679.1 1.3 1 369761.3924 1095648.0005 Bismarck1310.9 

34.3 7/15/2005 11:34:43am 1693.8 1.8 1.2 369778.6807 1095631.7252 Bismarck1310.9 

34.4 7/15/2005 11:49:32am 1695.9 1.3 0.9 369822.5400 1095616.4777 Bismarck1310.9 

Total Site Count: 17 
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Table 8
 
Vegetation Sample Sites for Fort Peck Reach-2005
 

Sample  
No  

GPS  
Date  

GPS Time  
GPS  
Ht (ft  
msl)  

Horz  
Prec 
(ft)  

Vert  
Prec 
(ft)  

Coordinates (UTM 13N NAD  1983 M)  

Northing  Easting  Quad/Rivermile  

1 8/19/2005 03:05:57pm 1898.8 3.1 3.9 5323937.6836 459738.1883 Macon1701.7 

2 8/19/2005 03:32:44pm 1898.9 5.1 7.8 5323943.3126 459700.6222 Macon1701.7 

1-3 8/19/2005 03:55:14pm 1901.7 6.9 10.0 5323855.7823 459882.8044 Macon1701.7 

2-1 8/20/2005 11:57:01am 1962.9 3.9 6.0 5322082.5864 399170.0397 MilkRiverHill1763.4 

2-2 8/20/2005 12:06:31pm 1970.4 3.7 5.6 5322065.1615 399139.2845 MilkRiverHill1763.4 

5-1 8/19/2005 05:10:30pm 1912.8 3.5 5.0 5324961.4063 452562.9952 WolfPt1707.3 

5-2 8/19/2005 05:33:41pm 1913.6 2.9 4.7 5324882.7118 452756.0412 WolfPt1707.3 

7-1 8/22/2005 02:40:29pm 1803.7 5.4 7.4 5315152.1443 575781.3311 Buford1581.5 

8-1 8/21/2005 04:24:08pm 1825.0 3.6 6.8 5330180.0135 538990.8497 3Buttes1620.9 

8-2 8/21/2005 04:32:13pm 1828.4 5.5 4.8 5330169.0167 538888.1157 3Buttes1620.9 

8-3 8/21/2005 04:41:42pm 1824.2 4.4 9.7 5330137.1062 538826.6456 3Buttes1620.9 

10-1 8/21/2005 03:02:58pm 1855.9 3.2 4.0 5332835.1463 506887.5298 Brokton1649.2 

10-2 8/21/2005 03:08:33pm 1850.6 3.4 4.2 5332836.8106 506863.6388 Brokton1649.2 

10-3 8/21/2005 03:15:23pm 1847.9 4.3 6.0 5332823.7749 506884.1376 Brokton1649.2 

11-1 8/21/2005 01:24:22pm 1879.8 3.9 6.8 5323438.7711 497629.9987 Sprole1663.5 

11-2 8/21/2005 01:36:46pm 1904.5 4.1 12.8 5323413.4936 497545.9746 Sprole1663.5 

11-3 8/21/2005 01:49:31pm 1875.4 3.7 6.0 5323388.2203 497389.2972 Sprole1663.5 

12-1 8/21/2005 11:13:31am 1891.2 3.7 4.5 5325379.6690 483716.2066 Poplar1683.0 

12-2 8/21/2005 11:22:14am 1887.2 2.8 3.9 5325459.6197 483655.8649 Poplar1683.0 

13-1 8/20/2005 06:33:45pm 1947.5 2.8 4.2 5318059.9616 422133.7124 Frazer1741.4 

13-2 8/20/2005 06:31:47pm 1943.3 2.7 4.1 5318017.8522 422112.3921 Frazer1741.4 

13-3 8/20/2005 06:42:18pm 1944.4 3.4 4.5 5317970.2216 422207.9155 Frazer1741.4 

14-1 8/20/2005 04:02:06pm 1950.4 5.8 10.0 5319935.4391 409726.3093 Kintyre1755.4 

14-2 8/20/2005 04:14:20pm 1952.6 3.7 5.6 5319911.2949 409744.9775 Kintyre1755.4 

14-3 8/20/2005 04:26:24pm 1959.2 3.5 6.3 5319891.7719 409699.9236 Kintyre1755.4 

15-1 8/20/2005 02:14:10pm 1948.5 3.7 6.2 5322237.1738 404624.2031 MilkRiverHill1759.1 

15-2 8/20/2005 02:22:25pm 1960.8 4.7 10.4 5322213.6402 404628.1611 MilkRiverHill1759.1 

15-3 8/20/2005 02:29:12pm 1960.8 3.3 5.4 5322165.5747 404639.3455 MilkRiverHill1759.1 

8a-1 8/22/2005 10:45:17am 1825.5 3.3 5.1 5325393.0401 544016.9867 3Buttes1616.0 

8a-2 8/22/2005 10:48:02am 1826.5 3.7 5.4 5325432.5817 544001.6561 3Buttes1616.0 

8a-3 8/22/2005 10:56:28am 1827.0 3.3 5.3 5325456.2460 544058.8150 3Buttes1616.0 

Total Site Count 31 

Composite surface substrate samples were collected in 2006 at up to four separate sites within 

each of the 17 surveyed nesting sites. Samples included soil materials collected from the upper 
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three  centimeters  of  the  in-situ substrate.  Composite  samples were  analyzed for  grain  size  by  a
 
  
certified soil laboratory, and analytic metrics included:
 
  

estimates of dominant grain sizes and/or organic content of the surficial soil 

materials;
 

classification of the soil by USDA texture class; and 

drainage class of the substrate material, based on topographic position, texture, and 

wetland index for dominant vegetation. 

Additional data on substrate composition is provided in Attachment 4:  Sandbar Composition 

and Geometry. Table 9 lists the site from which vegetation and substrate data were collected 

during 2006. 

Table 9
 
Vegetation and Sediment Sample Sites for Gavins Point, 


Lewis & Clark Lake Headwaters
 
and Fort Randal River Segments-2006
 

Sample  
No  

River 
mile  

Hydro  WI  
Dom 
Strat  

GPS  
Date  

GPS  
Time  

GPS  
Height  

Coordinates (Omaha 
Albers 1929 ft)  

Northing  Easting  

3282A 754.9 0 4.5 Herb 8/21/2006 10:45:30am 1014.7 126721.9300 2975883.539 

3248A 761.4 7 2 Shrub 8/21/2006 03:07:24pm 1026.7 141028.2364 2962311.854 

3248B 761.4 1 5 Shrub 8/21/2006 03:27:50pm 1024.2 141446.4682 2963777.338 

3153A 770.1 6 3 Shrub 8/21/2006 05:12:10pm 1027.4 160470.0696 2933770.252 

3204A 782.6 6 2.5 Herb 8/22/2006 09:39:52am 1052.6 175819.9966 2885099.968 

3161A 791.5 5 3 Herb 8/22/2006 02:04:21pm 1051.4 187326.8625 2848077.707 

3180A 802.4 7 2.33 Herb 8/24/2006 11:46:02am 1067.7 205705.8681 2805325.024 

3047A 804.6 0 5 Herb 8/24/2006 12:37:34pm 1074.9 206366.9029 2794763.456 

3047B 804.6 6 3 Herb 8/24/2006 12:55:46pm 1074.6 205656.8954 2795288.433 

3078A 851.8 9 1.5 Herb 8/23/2006 11:55:05am 1142.8 190008.2595 2584212.342 

3078B 851.8 6 3 Shrub 8/23/2006 12:01:48pm 1138.8 190056.3444 2584243.446 

3078C 851.8 3 4 Shrub 8/23/2006 12:06:23pm 1140.3 190084.9609 2584275.524 

3078D 851.8 0 5 Shrub 8/23/2006 12:12:38pm 1143.5 190089.8341 2584286.125 

3078E 851.8 5 3 Herb 8/23/2006 12:17:10pm 1141.0 190118.3472 2584300.516 

3078F 851.8 8 1.5 Herb 8/23/2006 12:19:24pm 1144.2 190140.0305 2584312.254 

3364B 853.9 2 3.5 Herb 8/23/2006 01:16:33pm 1144.2 193198.3058 2573372.991 

3364A 853.9 5 3 Herb 8/23/2006 12:58:33pm 1141.1 193344.2365 2573454.557 

3076A 869.6 6 2.66 Herb 8/23/2006 02:40:50pm 1143.1 222485.9901 2514135.536 

3076B 869.6 0 5 Herb 8/23/2006 03:04:49pm 1146.9 222541.4693 2514455.553 

3076C 869.6 7 2.5 Herb 8/23/2006 03:07:17pm 1143.9 222452.6890 2514448.535 

3076A 869.6 5 3 Herb 8/23/2006 04:16:27pm 1146.3 225852.4067 2502288.880 
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5 Sample Point Photography 

Digital photography was an important data collection tool. Photographs were collected using a 

Nikon 8800 digital single-lens reflex camera, with a Nikkor ED 8.9 to 89.0 mm, 1:2.8-5.2 lens. 

Image density was set at 8.0 effective megapixels. Date and time stamp functions were activated 

at GPS-located photo points, allow later time synchronization with other sample data. Export of 

photo points to the GIS allowed linking of site imagery with remote sensing data during the 

delineation. 

Several photographs of the plant community were taken at each sample point at cardinal 

directions and at both long-range and near fields of focus. Details are generally adequate for 

later species identification, due to the high-density image resolution. Substrate was also 

photographed using zoom and depth of field controls and a scale object to record dominant 

substrate grain-sizes for sites at which laboratory samples were not collected. 

Findings were  used  to clarify  uncertainties in the delineation and to develop a  database  for  

characterization of  habitats.  The  ArcMap GIS  project entitled, “FieldSurveys.mxd”  was 

developed with hot links to site-collected photographic imagery.  This GIS  project, part of the  

project dataset record, could be made available by contacting the USACE Omaha District.  
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1 Introduction 

The  National Environmental Policy  Act (NEPA)  and its implementing  regulations  require  that 

federal agencies use an evaluative process  before  undertaking  "major Federal actions 

significantly  affecting  the  quality  of  the human  environment."  Among  other  things,  agencies 

must  analyze  irreversible  resource  commitments involved in implementation of  the  proposed  

action, alternatives to the  action under  consideration, and the proposed action's environmental 

impact.  This appendix describes the programmatic assumptions regarding  the creation and 

replacement of  emergent  sandbar habitat (ESH)  that will  serve  as the basis for  describing  the  

ESH program alternatives’ environmental impacts  in a  comparative  manner in the Programmatic  

Environmental Impact Statement (PEIS).  

Mechanical creation and replacement of ESH on the upper Missouri River has been conducted 

and studied for nearly 15 years by various state and federal agencies as well as academics and 

non-governmental institutions. A wide variety of methods have been employed and outcomes 

have been highly variable. 

The combination of ESH creation and replacement projects recently completed by the Corps of 

Engineers (Corps) (2004-2006), newly-developed spatial habitat information (GIS), and 

productivity data from interior least tern and piping plover (least tern and plover) nest monitoring 

over that same time period have provided compelling data regarding the efficacy of various 

methods. Detailed evaluations of the 1999-2006 bird database and recent habitat manipulation 

activities (USACE, 2003; USACE, 2004) indicate that dredge- and/or heavy-equipment-created 

sandbars have provided habitat extensively used for nesting. The majority of other attempts to 

create ESH via vegetation removal techniques have been sparsely used by least terns and 

plovers, based on data gathered to date (See Section 2.2.11). An ongoing vegetation removal 

study is summarized in the main document, Section 4.11.4. 

The assumptions for the creation of ESH for the establishment of the ESH program will, 

therefore, rely primarily on the use of dredge- and heavy-equipment-created ESH. Other 

techniques for creating ESH will continue to be tested and evaluated through the Adaptive 

Management Program (see Appendix H) until such time as they are found to be effective at 

creating usable habitat. 

Section 2 identifies and explains the programmatic assumptions for landside improvements (river 

access locations), habitat creation and replacement (referred to solely as construction, hearafter), 

and the spatial and temporal limits for ESH management activities. Section 2.1 identifies the 

assumptions for landside improvements necessary to support ESH construction actions and the 

actions necessary to build sandbars. The ESH design assumptions in Section 2.2 are based on 

the habitat requirements identified in the 2000 BiOp, as amended, 2003. As construction takes 

place to meet the initial goals for ESH, annual habitat construction will be necessary to replace 

areas lost to erosion and re-vegetation (i.e., succession). The assumed annual ESH construction 

rates are included in Section 2. 

Estimates of the equipment and materials necessary to construct emergent sandbars have been 

developed from projects completed by the Omaha District (USACE; 2003a; USACE, 2004; 

USACE, 2005; USACE, 2005a) on the Missouri River and interviews with contractors that have 

built ESH for the Corps (Rowland, 2007). These completed projects and the experience gained 

serve as the basis for assumptions regarding how the work would be accomplished annually. 
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This allows the Corps to quantify the magnitude of the habitat manipulation methods needed for 

the entire ESH program while not prescribing the detailed quantities or exact designs for site-

specific evaluation. 

Not all times of the year and locations within the river corridor are acceptable for ESH 

construction activities. To minimize the environmental effects of implementing the ESH 

program, construction activities are limited both temporally (i.e., time of year) and spatially (i.e., 

not all areas in the river corridor are feasible or permissible for construction). Section 2.3 

describes the assumed spatial and temporal limits on ESH construction activities and the basis 

for those limitations. 

Section 3 presents the total and reach-specific construction actions that would be necessary to 

implement each of the alternatives in the PEIS. These calculations are based on the alternative-

specific acreages of ESH needed and the associated volumetric and construction assumptions to 

construct them from Section 2.  

Section 4 identifies ESH manipulation methods still in the research and development phase 

because they are unproven based on the biological response reflected in the current nesting and 

reproduction dataset. The Corps views these methods as potential "tools in the toolbox" that will 

continue to be studied for future use on a large scale using the Adaptive Management 

framework. 

The ESH construction designs and techniques described are based on programmatic assumptions.  

Future modifications and site-specific designs are expected to occur based on detailed 

engineering, cost evaluations, environmental considerations, public participation, and ongoing 

monitoring as it improves the scientific knowledge for the ESH program.  

The programmatic construction assumptions have been developed to create a rational articulation 

of what implementing the entire ESH program under the different alternatives would require.  

This allows a consideration of the cumulative effects over the entire ESH program area and the 

comparison of ESH program alternatives. The assumptions regarding construction allow the 

PEIS to provide a comparison of estimated effects within which site-specific design 

modifications can be made without compromising the integrity of the assessment.  

The description of the ESH construction within this appendix does not represent any formal 

commitment to final design, equipment for use, vendors for supply of materials or services, or 

detailed methods of construction but gives an approximation of how the features could be 

constructed and the associated construction requirements thereof. It is intended to provide an 

example of how the work could be accomplished and serve as the basis for comparing the 

potential environmental consequences of the ESH program alternatives. 
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2 Construction Assumptions 

2.1 Landside Access, Staging, River Access, and Restoration 

2.1.1 Overview 

To construct interchannel emergent sandbars, river access for equipment would be needed at 

locations where ESH projects would be constructed and maintained. Where existing facilities 

enable the use of public access, the Corps would utilize existing sites. Where river access does 

not exist, the Corps would develop a safe and stable location for landside equipment access to 

and egress from the river as well as a staging area for equipment, materials, and temporary field 

offices. Access to the river and use of the property would be with the cooperation of willing 

landowners.    

2.1.2 Assumptions for Landside Features 

The landside features to be constructed at each location where new access is necessary could 

include the following components, depending on site-specific conditions: 

Access road (0.5 mi. x 40 feet wide), 

Three culverts (3’ diameter) on each access road, 

Equipment staging area, 

Ramp access to the river (200 ft x 50 ft with a 20-ft drop in elevation from staging area 

to water surface at 10% grade), 

D-50 (36‖/max 48‖) Rip-rap stone bank armoring to protect launch site into the river (5 

cubic yards-CY), 

Petroleum storage area with 2-foot berm (20 ft x 30 ft), 

Two temporary office trailers, 

Two temporary toilets, and 

Floating dock secured to shore with a large anchor weight on shore tie-up. 

To construct all  components of  the landside infrastructure, typical construction equipment would 

be  used,  such as dozers, excavators, cranes, compactors, hauling/dump trucks (10 CY), and other  

miscellaneous equipment.  Materials would be  transported to and from the site  using  normal size  

legal weight on-road hauling  trucks.  All surfaces  to be  driven  upon (access road, staging  area, 

ramp to river) will be cleared and grubbed to 0.5-ft depth.  When cleared,  geotextile filter blanket 

(fabric) would be  placed down before  placement and compaction of  0.5-ft depth of  2-inch 

crushed stone/gravel road surface  material.  All materials cut and filled for  the access road,  

laydown and staging  area, and ramp access to the river would remain on site  and would  not  

require  the  import of  new fill or  off-site  disposal of  excess materials.  Within the laydown area, a  

petroleum storage  area  would be  constructed to  be  a  plastic-lined 20 ft x  30 ft area  with a  2-ft 

earthen berm surrounding  the area.  This would provide spill containment for  petroleum product 

storage.  

When establishing the vessel launch area, the riverbank material would be pulled back landward 

and not pushed into the river. When the river access is prepared to the required lines and grade, 

geotextile filter cloth should be placed directly on the prepared slope, installed, and anchored. 
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Placement of the D-50 stone and crushed base should follow immediately after placement of the 

geotextile. Temporary docking would be secured to the shoreline with an anchoring and 

chain/cable.  All of these features would be constructed within 5 working days. 

Table 1
 
Summary for Landside Modification Assumptions
 

Quantities or Activities Total 

Area of Landside Disturbance (acres) 5 

Excavated Material (CY) 15,000 

Quantity of Stone Rip Rap (CY) 25 

Quantity of Crushed Stone (CY) 1,956 

Truckloads of Materials to Site (10 CY each) 199 

Duration to Construct (Days) 5 

The number of landside access points necessary for implementing the ESH program is related to 

the number of locations within that reach where ESH could be constructed. The number of 

locations suitable for construction is dictated by channel plan form and areas to be avoided, not 

the number of acres that would be constructed under any particular alternative. As such, the 

number of landside access points needed would be the same among the alternatives.  Table 2 lists 

the reach-specific assumed number of landside access points needed to implement any of the 

action alternatives. Each of the access points in Table 2 would be constructed as summed in 

Table 1. 

Table 2
 
Number of Landside Access Points for All Segments
 

Segment 
New  Access  

Points 
Needed  

Fort Peck River 2 

Garrison River 6 

Fort Randall River 4 

Lewis & Clark Lake 2 

Gavins Point River 10 

Total Number of New Access Points 24 

2.2 Emergent Sandbar Habitat Construction 

2.2.1 Overview 

The habitat construction methods described are based on completed project experience, but 

minor design changes can and will be made. Future modifications in technique implementation 

are expected to occur based on more detailed engineering, cost evaluations, environmental 
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considerations, and public participation as the ESH program proceeds and new information is 

learned. 

The assumptions for design and construction of ESH are specific, consistent with the language of 

the 2000 BiOp, as amended 2003, and applied to each of the alternatives so that the effects of 

implementing the alternatives may be compared. The Omaha District has developed the design 

criteria based on pages 194-196 of the 2003 Amendment to the 2000 BiOp (USFWS, 2003). 

These assumptions are utilized as a uniform template based on the 2003 Amendment to the 2000 

BiOp recommendations. Page 195 describes desirable ESH conditions as ―a complex of side 

channels and sandbars with the proper mix of habitat characteristics required by the birds.‖ 

ESH construction has been successfully accomplished by using bulldozers, excavators, pan 

scrapers, and similar earth-moving equipment to stack up sand into emergent sandbars and by 

having hydraulic dredges dredge and pump substrate into emergent sandbars. Both methods 

have been used independently and in concert to achieve the same result (Rowland, 2007). 

From a practical standpoint, each construction contractor would determine the most efficient use 

of equipment and determine the sequencing of the construction activities at a given location and 

taking advantage of ambient conditions. Based on interviews with ESH construction contractors 

(Rowland, 2007), the Corps assumes that a contractor would use both methods (heavy equipment 

and dredge) for each sandbar project. The construction assumption is that, for a given sandbar 

complex, 70% of the material will be mechanically removed and placed and 30% will be 

hydraulically dredged and placed. This assumption is applied to all of the quantities needed. 

There may be conditions where more of the quantity would be constructed with dredges, but the 

areal extent of river bottom modified by mechanical extraction exceeds that of dredging.  

Therefore, the effects of the mechanical construction analysis would be greater than that of 

dredging. 

This section describes the assumptions for estimating the incremental and total areas (in acres) 

and earthwork (sand) volumes (in CY) from implementing each of the alternatives considered in 

the PEIS. The assumptions developed herein are intended to specify quantitative design 

thresholds based on use of representative equipment.  

This estimate procedure has been prepared using spatial data, flow volumes, and topographic 

data from the Gavins Point River Segment. The assumptions developed herein will be used to 

estimate the acreage needed for the ESH program implementation under all of the alternatives 

and the volumes of sand to be moved. Acreages will be used to assign spatial area of effects to 

each of the alternatives. Volumes will be used to further estimate the time needed, the labor 

force, and the equipment needed to complete construction objectives to create and maintain the 

prescribed acreages. Both acreage and volume estimates will be used to contrast the material 

management requirements of the alternatives and the area available to construct ESH.  

With a clear recognition that these programmatic assumptions are pre-construction and pre-

design estimates, these calculations provide a broad description of the actions necessary to 

implement each of the alternatives as well as some detail to characterize the magnitude of the 

environmental consequences from implementing each of the alternatives. This depiction allows 

an informed comparison of the environmental consequences associated with implementing each 

of the alternatives and enables the predicted consequences to be contrasted with the anticipated 

benefits.  
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2.2.2 ESH Design Interpreted from the 2000 BiOp, as Amended (2003) 

The following section identifies ESH criteria from the 2000 BiOp, as amended (2003). 

From the 2000 BiOp, as amended (2003): 

Entire ESH complex must have (at least) 60% dry sand (p.194-195).
 

Nesting area minimum size is 1 acre, preferably 10 acres, but not of a prescribed area
 
with no maximum size identified. Nesting area is assumed to be within the purview of
 
the design engineer (p. 195).
 

Brood rearing habitat should be from 3 to 5 times the nesting area (p. 195-196).
 

Plover foraging area is included within brood rearing habitat (p. 196).
 

Plover foraging habitat should comprise 40% of the brood rearing habitat
1 

1 
   Plover  foraging  habitat does not have a separate spatial component in  the ESH ―complex‖ requirements;  it is  a 

subcategory  of,  and  included  within,  the brood  rearing  habitat.  The plover  foraging  area  component of  the brood  

rearing  area  = 40% of  the brood  rearing  habitat, or  brood  rearing  habitat acres *(0.4).    

(p. 196). 


Plover foraging area must be wet; therefore, it is assumed to occupy a band of the brood 

rearing habitat nearest the water interface. 

Equation for total ESH Complex under the 1:3 nesting habitat to brood rearing habitat option = 

X (nesting area) + 3X (brood rearing area, including the plover foraging component). 

o	 Thus, if a 100-acre sandbar complex was designed, then 

o	 Total ESH complex is X (nesting area) + 3X (brood rearing area including the 

plover foraging component) = 100 acres of ESH. 

o	 4X = 100 acres, and 

o	 X (nesting area) = 25 acres of the 100-acre complex. 

If the nesting area is 25 acres (X = 25 acres), then the following habitat areas apply to a 100-acre 

ESH complex and may be used as proportional ratios for any size ESH complex as shown: 

o	 Nesting area (X) = 25 acres. 

o	 Brood rearing area (3X) = 75 acres. 

o	 Nesting area (25 acres) + brood rearing area NOT plover foraging area (75 acres 

*(0.6) = 45 acres dry sand). 

o	 25 acres nesting area + 45 acres not plover foraging area = 70 acres dry sand. 

o	 70 acres dry sand > 60% dry sand for entire ESH complex. 
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If Brood Rearing Habitat Is Equal To 5 Times the Nesting Habitat: 

o	 If nesting area = X, then 

o	 Brood rearing area = 5X. 

o	 Equation for total ESH complex = X (nesting area) + 5X (brood rearing area 

including the plover foraging component). 

If a 100-acre complex was designed, then 

Total ESH complex is stated as X (nesting area) + 5X (brood rearing area 

including the plover foraging component) = 100 acres of ESH. 

6X = 100 acres. 

X (nesting area) = 16.667 acres of the 100-acre complex. 

If the nesting area is 16.667 acres (X = 16.667), then the following habitat areas apply to a 

100-acre ESH complex and may be used as proportional ratios for any size ESH complex as 

shown: 

o	 Nesting area (X) = 16.667 acres. 

o	 Brood rearing = 5(X) = (16.667 x 5) = 83.3 acres. 

o	 Nesting area (16.667 acres) + brood rearing area NOT plover foraging area (83.3 

acres *(0.6) = 49.98 acres dry sand). 

o	 16.667 acres nesting area + 49.98 acres dry sand not plover foraging area = 66.65 

acres dry sand. 

o	 66.65 acres dry sand > 60% dry sand for entire complex. 

Table 3 provides a summary of the various specified ESH component areas. 

Table 3
 
ESH Component Areas (acres) 


Nest Area 
3X Brood Rearing 

Area 
3X Total ESH 

Complex 
5X Brood Rearing 

Area 
5X Total ESH 

Complex 

X 3X X + 3X 5X X + 5X 

1.0 3.0 4 5.0 6 

2.5 7.5 10 12.5 15 

5.0 15.0 20 25.0 30 

7.5 22.5 30 37.5 45 

10.0 30.0 40 50.0 60 

12.5 37.5 50 62.5 75 

15.0 45.0 60 75.0 90 

17.5 52.5 70 87.5 105 

20.0 60.0 80 100.0 120 

22.5 67.5 90 112.5 135 

25.0 75.0 100 125.0 150 
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2.2.3 Sandbar Elevation, Height, Slope, and Volume Assumptions 

The following section identifies ESH criteria from the 2000 BiOp, as amended (2003). 

Elevation and Height 

Substrate for nesting area and brood rearing area must be made from well-draining 

particles ranging in size from fine sand to stones < 1 in. in diameter (p. 195). 

Sandbar habitat will be constructed using locally available sand, dredged or graded from 

the riverbed, or with sand borrowed from adjacent banks or existing vegetated sandbars. 

Nesting habitat shape is to be circular to oblong (p. 195). 

 Sandbar habitat areas  and volumes calculation assumes the basis  to be  constructed from  

to be  a  smooth and regular circular or  elliptic section of  a  cone; that is, a  frustrum.  The  
2 2

formula  for the  volume  of a  regular frustrum is V  =  1.0472h(R +Rr+r ), where  1.0472 is 

equal to Π/3. 

The top of the frustrum section is nesting habitat. 

The side of the frustrum descending to its base is brood rearing and foraging habitat. 

Foraging habitat will occupy the rim of the base of the frustrum most frequently in 

contact and proximity to the water. 

Sandbar habitat will be constructed in depositional areas where the local riverbed is 

assumed to be an average of 1 foot below the local water stage at 25,000-cfs release from 

Gavins Point Dam.
2 

2 
 Elevation  assumption  based  on  review  of  2005  LiDAR  for  Gavins  Point  Reach.   Not specifically  applicable for  all  

reaches, but used  for  estimation  basis.   

The assumed mean height of the constructed fill from the riverbed is 

4 feet. This height will position nesting habitat at least 1.5 feet above stage at a Gavins 

Point Dam release of 33,000 cfs (estimated peak navigation release from Gavins Point 

Dam). 

Side slope of the fill will vary with the increase in the absolute area of the top (nesting 

area) and the base of the cone, as long as the top-to-base ratio is maintained. As the 

nesting area and base become larger, the slope from top to base will become less steep. 

Recommendations from the 2000 BiOp, as amended (2003), for Slope 

Nesting habitat and brood rearing habitat should have slopes not exceeding 1:10 (1 foot 

change in elevation over 10 feet of distance, or a 10% slope) and a recommended slope of 

1:25 (1 foot change in elevation over 25 feet of distance, or a 4% slope). 

When the top/base ratios specified in the 2000 BiOp, as amended (2003), are used with 

the minimum 1-acre nesting area, at a minimum, 3 additional acres of brood rearing 

habitat are required. 

Slope is calculated as: S = R/r; where R = rise, or height, and r = run, or distance from the 

top to bottom of slope.  For example, 
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o	 Assuming a regular frustrum, a 1-acre nesting area with 3 surrounding acres of 

brood rearing habitat has a 4-acre base area at the water surface.  

o	 Rise (R) is the height of the feature: 3 feet from the top of nesting area to the base at 

the water surface. 

o	 Run (r), or the horizontal distance from the top edge of the nesting area to the toe of 

the brooding area at the water surface, is calculated as r = (D-d)/2, or the diameter of 

the base minus the diameter of the top divided by 2. This is equal to radius of the 

nesting area (r = √A/Π) minus the radius of the base (approximately 236 feet minus 

118 feet). 

o	 Slope = r/R = 3/118) = 0.025, or 2.5%, which is flatter than the BiOp-recommended 

slope consideration of 4%. 

o	 At the 1:5 ratio of nesting to brood rearing habitat, the slope is even less. 

Volume of Sand Needed for ESH Complex 

The frustrum volume formula was used to compute the volume of materials needed to build ESH 

complexes. Three feet of the 4-foot sandbar height was assumed to be above the water with the 

computed slope. The fourth foot, or the foot of fill from the sand bed to the water surface will 

have a side slope of 1:10 to represent a steeper underwater slope for the sandbar. 

Assuming the 1:3 nesting area to brood rearing area ratio, for a 4-acre sandbar complex, 

nesting habitat will be 1 acre (43,560 sf) and the brood rearing habitat would be 3 acres 

(130,680 sf). Feature height would be 3 feet above the water, with a second layer below 

the base to fill in the 1 foot between the water surface and the sand surface assumed to be 

that foot under the water. 

1 acre of nesting habitat = 43,560 square feet. 

4-acre base to the complex above the water = 43,560 square feet/ac x 4 ac = 174,240 

square feet.    

The frustrum formula was used to compute the above-water volume and the below-water 

volume, which were added together to arrive at the total volume of fill required. The 

number of computed cubic feet was subsequently divided by 27 to arrive at CY. 

11,293.4 + 6,7293.2 = 18,025 CY of sand. 

For a 4-acre ESH complex that is built on a riverbed located 1 foot below the surface of 

the river, approximately 18,025 CY of sand would be needed.  

The value computed for a 1-acre nesting area was then multiplied by larger nesting areas 

to arrive at the volume of sand required for the larger sandbars. This assumption resulted 

in a slight overestimation in the total volume because of the different slopes for the 

above- and below-water components of the sandbar. The difference grows for the 1:3 

nesting area to brood rearing area ratio computations from zero for the 1-acre sandbar 

computation to plus 1.25% for the 25-acre sandbar computation. The differences are 

slightly lower on a percentage basis for the 1:5-ratio computations. 

Results for the calculations for 1:3 and 1:5 nesting area to brood rearing area ratios are 

presented in Tables 4 and 5. 
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Table 4
 
Quantity for ESH Complex at 1:3 Nesting to Brood Rearing Ratio
 

Nesting  Area  
(acres)  

Total  ESH  
Area (acres)  

Material Needed 
for Complex (CY) 

1.0 4 18,025
 

2.5 10 45,063
 

5.0 20 90,125
 

7.5 30 135,188
 

10.0 40 180,250
 

12.5 50 225,313
 

15.0 60 270,375
 

17.5 70 315,438
 

20.0 80 360,500
 

22.5 90 405,563
 

25.0 100 450,625
 

Table 5
 
Quantity for ESH Complex at 1:5 Nesting to Brood Rearing Ratio
 

Nesting  Area  
(acres)  

Total ESH  
Area (acres)  

Material Needed 
for Complex (CY) 

1.0 6 25,265
 

2.5 15 63,163
 

5.0 30 126,325
 

7.5 45 189,488
 

10.0 60 252,650
 

12.5 75 315,813
 

15.0 90 378,975
 

17.5 105 442,138
 

20.0 120 505,300
 

22.5 135 568,463
 

25.0 150 631,625 
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2.2.4 Area Disturbed for Sandbar Construction Material Borrow 

Tables 6 and 7 present the summary of calculations for establishing the area of disturbance to 

construct ESH of varying size nest areas. Table 6 assumes habitat is built at the 1:3 nesting to 

brood rearing habitat ratio, and Table 7 assumes the 1:5 ratio. An example calculation is 

included below. 

1 acre-foot = 1,613.33 CY. 

A 4-foot dredge cut over 1 acre of area would yield 6,453.3 CY of material. (4 foot cut 

x 1,613.3 CY = 6,453.3 CY). 

So, for every 6,453.3 CY of dredged material, 1 acre of river bottom will be removed 4 

feet below the current river bottom. If less than a 4-foot cut of material is removed, the 

areal extent of the area of disturbance will be increased accordingly (e.g., 2-foot dredge 

cut = 2 acres to provide 6,453.3 CY of material). 

For 25 acres of nesting area as part of a 100-acre ESH complex (see bottom of Table 4) 

at the 1:3 nesting to brood rearing habitat ratio, approximately 450,625 CY of sand 

would be needed.  

o	 So, 450,625 CY/6,453.3 CY/acre = 69.8 acres of disturbed river bottom to 

provide the material for construction.  

o 	 	 Total area  of  effects =  100-acre  footprint  for  the constructed ESH plus 

approximately  69.8 acres for  the material harvesting  area  footprint.  So, 100 +  

69.8 =  169.8 acres of  disturbance  for each 25 acres of  nesting  area  constructed at 

the 1:3 nesting to brood rearing habitat ratio.    

o	 If the ESH constructed at the 1:5 nesting to brood rearing habitat ratio, then 

631,625 CY of material would need to be moved disturbing 97.9 acres of river 

bottom for a total area of disturbance of approximately 248 acres (25 acres of 

nesting area + 125 acres of brood rearing habitat + 97.9 acres of river bottom 

disturbed = 247.9 acres of total area disturbed). 
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Table 6
 
Area Disturbed for 1:3 ESH Nesting to Brood Rearing Ratio
 

Nest Area 
(acres) 

Total ESH 
Area (acres) 

Area Disturbed 
With 4’ Borrow 
Depth (acres) 

Area Disturbed 
With 2’ Borrow 
Depth (acres) 

Total Area of 
Disturbance 
(acres) With 4’ 
Borrow Depth 

Total Area of 
Disturbance 
(acres) With 2’ 
Borrow Depth 

1.0 4 2.8 5.6 6.8 9.6 

2.5 10 7.0 14.0 17.0 24.0 

5.0 20 14.0 27.9 34.0 47.9 

7.5 30 20.9 41.9 50.9 71.9 

10.0 40 27.9 55.9 67.9 95.9 

12.5 50 34.9 69.8 84.9 119.8 

15.0 60 41.9 83.8 101.9 143.8 

17.5 70 48.9 97.8 118.9 167.8 

20.0 80 55.9 111.7 135.9 191.7 

22.5 90 62.8 125.7 152.8 215.7 

25.0 100 69.8 139.7 169.8 239.7 

Table 7
 
Area Disturbed for 1:5 ESH Nesting to Brood Rearing Ratio
 

Nest Area 
(acres) 

Total ESH 
Area (acres) 

Area Disturbed 
With 4’ Borrow 
Depth (acres) 

Area Disturbed 
With 2’ Borrow 
Depth (acres) 

Total Area of 
Disturbance 
(acres) With 4’ 
Borrow Depth 

Total Area of 
Disturbance 
(acres) With 2’ 
Borrow Depth 

1.0 6 3.9 7.8 9.9 13.8 

2.5 15 9.8 19.6 24.8 34.6 

5.0 30 19.6 39.2 49.6 69.2 

7.5 45 29.4 58.7 74.4 103.7 

10.0 60 39.2 78.3 99.2 138.3 

12.5 75 48.9 97.9 123.9 172.9 

15.0 90 58.7 117.5 148.7 207.5 

17.5 105 68.5 137.0 173.5 242.0 

20.0 120 78.3 156.6 198.3 276.6 

22.5 135 88.1 176.2 223.1 311.2 

25.0 150 97.9 195.8 247.9 345.8 

2.2.5 Annual Replacement of ESH Lost To Erosion 

For the purposes of comparing the environmental consequences of the alternatives, the 

construction assumptions presume that a larger fraction of material erodes annually from the 

alternatives with the larger number of acres being maintained.  This is based on observed rates of 

erosion over the period of 1998-2005.  The larger the exceedence between the number of acres of 

interchannel sandbar being maintained under a particular alternative and the number of acres 
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expected to persist under the current release schedules for the dams, the greater the need for 

annual replacement.  The assessment assumes an annual loss/replacement rate of 40% for 

Alternative 1 (except for the Fort Peck River Segment where 30% was assumed), 30% for 

Alternatives 2 and 3, 15% for Alternative 4, and 10% for Alternative 5.  The fluvial processes 

and, therefore, erosion rates within the Lewis & Clark Lake Segment are different from the other 

segments because this segment is within a reservoir.  Within the Lewis & Clark Lake Segment, 

50% of the created ESH is assumed to need to be replaced annually due to subsidence and the 

growth of vegetation.  All PEIS alternatives will assume the 50% loss rate is uniformly applied 

to the Lewis & Clark Lake Segment.  These rates were developed from the data collected and 

summarized in Appendix B, Tables 3-2, 4-2, 5-2, 6-2, 6-3, 7-2, and 7-3 for each of the analyzed 

reaches. Local erosion and replacement rates can vary significantly with hydrologic conditions. 

As additional surveys are made in each reach, the estimated replacement rates will be reassessed 

to ensure that they the average rates accurately represent the variability within the reach. 

2.2.6 Considerations from ESH Construction Contractor 

In 2004 and 2005, Western Contracting Corporation (Western) constructed ESH complexes at 

Ponca, Nebraska; river mile 770; and river mile 761.4 on behalf of the Corps’ Omaha District.  

In constructing these sites, Western moved in excess of 750,000 cubic yards of material using 

both dredges and mechanical earth-moving techniques; worked in spring, fall, and winter; and 

provided staging improvements and landside access. Because of this practical experience 

building emergent sandbar habitat, interviews were conducted with Devin Rowland of Western 

(Rowland, 2007) to provide important assumptions for the analysis. The following information 

is based on experience from constructing emergent sandbar habitat in the Gavins Point River 

Segment and provides important details for construction assumptions. 

Landside staging area of 5 to 10 acres should be sufficient as it takes approximately 3 

acres to fuse the dredge pipe; 

Two 500-ton cranes are used to place and then remove the dredge from the river; 

Work schedule is 7 days a week, 24-hours a day once work begins; 

Three 8-hour shifts of laborers would be used if enough qualified labor is available; 

Light towers are used to illuminate work areas after nightfall; 

12 pan scrapers (18 CY capacity) pulled behind farm tractors yield approximately 10,000 

to 11,000 CY/day; 

Of the 10,000 to 11,000 CY moved, only 6,500 to 7,500 CY would stay where placed.  

The remainder eroded immediately to the river with a 25 to 40% loss of material; 

Pan scrapers should only be used to remove material from borrow areas to a depth of about 

1.5 feet, beyond that depth damage to equipment is severe; 

Dredge productivity is approximately 250 to 300 CY/hr, and 20 hours out of the 24-hour 

workday are productive; 

Rather than mechanical equipment or dredges being used to make ESH, assume both 

techniques are used in concert from the onset of work.  Easily moved material will be done 

with the pan scrapers, and the final materials will be supplied and placed by the dredge; 
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Working later into the fall/winter has serious occupational risks for equipment and 

personnel; 

Gavins Point River, Fort Randall River, and Lewis & Clark Lake segments should be 

accessible for construction through December 1 but the recommended date for ending 

construction for the Garrison River Segment (Nov. 15) and Fort Peck River Segment 

(Nov. 1) are considerably earlier; and 

When daytime high temperatures do not consistently get over 30 degrees F, working in the 

river gets too difficult and should be shut down for the season. 

These considerations inform key assumptions regarding landside improvements, workforce, 

equipment, production rates, working conditions, and seasonal limitations. 

2.2.7 Mechanical Excavation and Placement 

When releases from upstream dams are sufficiently low to expose construction sites and borrow 

areas (e.g., 11,000 to 12,000 cfs from Gavins Point Dam), the use of earth moving equipment to 

mechanically build sandbars is possible. During these conditions, both the areas for materials 

extraction (borrow) and deposition are exposed, permitting the use of typical road-building 

equipment. Access may simply be via driving the equipment onto the river bottom to the 

locations to be constructed or shuttled with a small barge from the access point to the location for 

construction. Where water must be crossed to access the construction and borrow areas, 

equipment will be transported to the site over a portable, sectional pontoon bridge or similar 

conveyance. The interlocking pontoons are designed for road transportation by standard 

highway trucks and trailers.  

The mechanical excavation of riverbed sand would be done with large excavators (e.g., CAT 

315), pan scrapers (e.g., CAT 615) and dozers (e.g., CAT DR7) (See Figures 1 through 3). The 

machines would be used to excavate sand and consolidate the material for the sandbar.  

Based on interviews with ESH construction contractors (Rowland, 2007), the following 

assumptions were utilized for the assessment: 

Work will be done 24-7 once site access is granted; 

20 of 24-hours in a day will be productive for moving materials, and the remainder is for 

repairs and equipment maintenance; 

Material will be extracted from borrow areas with 18 CY pan scrapers pulled by farm 

tractors in trains of two or three pan scrapers pulled by each tractor; 

Borrow areas will have material removed to a maximum depth of 1.5 feet (18 inches) to 

avoid excessive wear and damage to equipment; 

At least two bulldozers and a track excavator will be used to sculpt/place the material at 

the construction site; 

Twelve 18 CY pan scrapers yield approximately 10,000 CY/day; and 

There will be up to a 30% loss of material placed during deposition (i.e., material eroded 

from the sandbar during construction). 
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Figure 1 
Excavation for Emergent Sandbar at River Mile 761.3 

 

Figure 2
 
Pan Scrapers Constructing ESH
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Figure 3
 
Dozers Constructing ESH
 

 

2.2.8 Removal and Placement with Dredge 

The other method for moving large quantities of sand necessary to construct interchannel 

sandbars is using a hydraulic dredge. The dredge would be used to take sediment from the river 

bottom and pump it to the designated site to create an emergent sandbar. Hydraulic dredging 

uses a cutter-head dredge to break up river bottom sand and sediment and a pump to move it to 

the different location. In simple terms, the dredge operates like a giant underwater vacuum 

cleaner.  Figure 4 is a photograph of a dredge being used to create sandbar near Ponca, Nebraska. 

For the development of construction costs, a self-propelled Ellicott International ―Dragon‖ Series 

370-hp portable dredge was assumed for use (Ellicott International, 2000) with a 12-inch 

discharge pipe of 1,000-foot length (see Tables 8 and 9 for specifications and production 

assumptions). Any number of other dredges could be used, but would be expected to achieve 

similar rates of production (250-300 CY/hr). Each dredge used is assumed to be operated 20 

hours per day with 4 hours of downtime for repairs yielding 5,000 CY/day. 

ESH creation has been completed by the Corps near Ponca, Nebraska; at river miles 761.4 and 

770; and in the headwaters of Lewis & Clark Lake (USACE; 2003; USACE, 2004; USACE, 

2005a). Dredges have also been used to provide materials to the top of sandbars that were 

mechanically created by mechanical excavation of the river bottom during low flow with heavy 

equipment. Dredged material would be obtained from the river channel in the vicinity of the 

project area and suitable materials for dredging are assumed to be available. Per limitations 

placed on previous sandbar creation projects, dredge cuts are assumed to not be greater than 4 

feet below the current river bottom at any location. 
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Figure 4 
Dredge Moving Sediments near Ponca, Nebraska 

Table 8
 
Ellicott “Dragon” 370-HP Dredge Specifications
 

Physical Attributes Specification 

Hull Length 36 feet 

Hull Width 12 feet 

Draft – max 2.76 feet 

Weight (dry) 56,000 lbs 

Prime Mover CAT 4306 Diesel 

Cutter Diameter 31.5 inches 

Digging Depth (min-max) 3-20 feet 

Fuel Capacity 800 gallons 

Assembly Time 1 day 
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Table 9 
Assumed Production Parameters for the Ellicott “Dragon” 

Production-Related  Assumptions  Specification  

Cutter Head (Suction)  Pipe  12 inch  

Discharge  Pipe  10 inch  

Pump Impeller  27 inch  

Terminal Elevation  10 feet  

Pipeline Length  1,000 feet  

Production  Per Hour
3 

3 
 Production  read  from  calculated  output curves  assuming  mix  of  fine and  course sand  (Ellicott International, 2000).  

250 CY  

Production Time Per 8-Hour Shift  6 hours  
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A total of 1,613.3 cubic yards of material would be removed per acre-foot (1 foot of depth over 1 

acre of area) of dredged material. At the maximum depth of 4 feet of dredge cut, over 1 acre of 

river bottom would yield 6,453.3 cubic yards. Where less than 4 feet of material is removed 

during dredging, a greater areal extent of river bottom would be affected by the dredge. To 

calculate the areal extent of disturbance from dredging materials, the development of the 

construction costs will assume that, for each 6,453.3 cubic yards of material needed, dredging the 

material would disturb 1 acre. 

After dredged material is placed, it would be contoured according to the design requirements.  

As described previously, a variety of tools including bulldozers, front-end loaders, scrapers, and 

excavators could be used to contour existing sandbars to create the desired habitat conditions. 

Sandbars would be altered to meet recommended slopes of 1 vertically to 100 horizontally (1%) 

to 1 vertically to 10 horizontally (10%) (USACE, 2005). 

Based on interviews with ESH construction contractors (Rowland, 2007), the following 

assumptions were utilized: 

Work will be done 24-7 once site access is granted; 

20 of 24 hours in a day will be productive for dredging, and the remainder is for repairs 

and dredge maintenance; 
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Borrow areas will have material removed to a maximum depth of 4 feet below existing 

depth and in no case lower than the thalweg;  

Each similarly-sized dredge yields approximately 5,000 CY/day; and 

There will be a 30% loss of material placed during deposition (i.e., material immediately 

eroded from the sandbar being constructed). 

2.2.9 Emergent Sandbar Habitat Vegetation Succession Management 

Sections 2.2.9.1 and 2 summarize recommendations, findings, and observations of phenomena 

that inform the management of vegetation succession on emergent sandbars.  

2.2.9.1 Cottonwood Management 

Primary cottonwood succession should be controlled on an annual basis. 

Higher releases and associated stages during the cottonwood seedling germination season 

(June through July) and during the growth season (May through October) improve 

cottonwood recruitment and enhance the growth rate and establishment of existing 

cottonwood seedlings and saplings. This increases the effort and associated costs for 

subsequent vegetation removal. 

Increases in discharge from Gavins Point Dam occur in some years at the end of the least 

tern and plover nesting season (approximately August), which raises water surface 

elevations and transports viable cottonwood seeds higher onto sandbars. These seeds 

likely germinate and have sufficient time to establish sufficient heights and root systems 

during the remaining growth period before first killing frost. The elevated water level 

also transports other water-borne seeds further onto sandbars and enhances the growth of 

sandbar willow.  

The aforementioned stage increases inhibit post-nesting control of vegetation below the 

elevated stage. 

Cottonwood recruitment is an annual management problem that, if not addressed during 

the first germination season every year, will cause the costs of subsequent control efforts 

to expand geometrically. 

First year cottonwood seedlings are extremely sensitive to damage.  Up to 90% of 

cottonwood growth can be effectively removed if mowed during the first year of growth 

(USDA 1999).  It is unlikely that many seedlings would re-sprout following simple and 

relatively inexpensive mowing in August or September of their first year. 

Islands presently occupied by cottonwood 3 to 6 feet in height must be completely 

denuded or habitat quality will rapidly decline due to the accumulation of fine-grained 

sand and the development of established weed populations in wind protected areas. 

Complete physical removal of cottonwood and all vegetation, including tops and roots, 

must occur to re-set natural succession to ―zero.‖ Employing equipment such as a 

crawler mounted root rake to remove all organic material (i.e., clear and grub), burning 

collected materials or pushing them into the river may be effective methods. Vegetation 

tops or chips should not be left on site. 
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Ideally for limiting cottonwoods on sandbars, the form and final grade of nesting area 

should be configured in a smooth, convex form lacking niches and wind barriers that 

would facilitate seed collection and germination. Those forms that rise from the water as 

steeply as possible will also inhibit cottonwood generation. However, sandbar 

smoothness and edge steepness must be weighed against the habitat needs of terns and 

piping plovers for shelter and foraging. 

Chemically induced mortality of cottonwood saplings does not reduce natural succession 

by other species, particularly from propagules delivered to a site once necessarily short-

lived herbicides have decayed. Only complete mechanical removal of all organic 

material halts the succession processes. 

The majority of the high-quality nesting sites are elevated well above normal water 

fluctuation levels and the capillary fringe. Seeds and other propagules are delivered to 

these sites only by wind, rather than both by wind and water, as occurs at lower relative 

elevations. 

Unless the surface is incidentally wet during a seed deposition event, it is unlikely that 

wind carried seeds will catch or remain in place sufficiently long to germinate. 

Seeds that catch and germinate in wet conditions and during high water, even in niches, 

are less likely to develop an adequate root system before rapidly falling soil water levels 

cause desiccation and death of seedlings. 

The mortality of delicate seedlings, even in marginally lower areas where roots may 

reach perennial soil water zones, in increased by abrasion from wind-borne sand 

particles. 

2.2.9.2 Sandbar Willow (Salix interior Rowlee ex. S. exigua Nutt) Management 

Sandbar willow shares many reproductive strategies and phenology with cottonwood and other 

members of the Salicaceae. The species initiates flowering and produces copious seed in 

synchrony with meteorological events such as high temperature and increasing degree-days 

(Stella et al, 2006). Seed production continues for extended periods during the growing season. 

Seed is immediately viable; however, viability lasts for only a few days (Stella et al, 2006; 

Johnson et al, 1976). Viability may be less than 24 hours unless floating on water (Lamb, 1915). 

Seed is initially wind disseminated on long silky hairs that catch on moist substrates found at 

shorelines. These hairs also serve as floats for bearing seed to necessary moist substrates. 

Germination rates may be greater than 90%; however, seedling mortality rates are very high 

under natural circumstances of flood erosion, declining water levels, and ice scouring. 

There are also a number of phenological, metabolic, and ecological differences between sandbar 

willow and cottonwood: 

Seed drop for sandbar willow begins 2 to 3 weeks after cottonwood and may extend 4 to 

5 weeks beyond cottonwood (Amlin and Rood, 2002). Post-season growth period for 

willow ranges from 30 to 75 days before first killing frost, while cottonwood may have 

60 to 90 days between seed drop and first frost. 
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Very high seedling mortality under normal (unmanaged) hydrological conditions is offset 

by a high reliance on effective vegetative reproduction by clonal growth (Douhovnikoff 

et al, 2005). 

The ability of sandbar willow to sustain viability against flood damage and erosion 

appears to significantly exceed that of cottonwood due to much greater stem/root 

flexibility, greater lateral root development, and enhanced vegetative reproduction from 

stem fragments (Noble, 1979; Ball, 1938). 

Stem/shoot development by sandbar willow is greatest under conditions of water level 

decline of 1 cm/day and ceases at greater than 3 cm/day. Cottonwood stem development 

is also greatest at water level declines of 1 cm/day but continues well beyond 8 cm/day 

due to the development of a deep tap root (Amlin and Rood, 2002; Noble, 1979). 

Root development for sandbar willow is much less than for cottonwood in conditions of 

rapid water-level decline. 

Sandbar willow demonstrates a much greater tolerance to anaerobic soil conditions, 

which, among other factors, is responsible for occurrence of topographically lower bands 

of willow-dominated growth along riverine islands and stream banks. The width of 

willow bands appears to be related to the slope of banks and the rate of water level 

decline during the growing season. 

2.2.10 Annual Vegetation Management Planning and Actions 

Vigilant removal of  first year cottonwood seedlings after each season’s nesting  may  be  sufficient 

to halt  or  significantly  retard succession on created sandbars.  The  number  of  acres needing  to  

have  vegetation controlled would be  a  function of  the age  of  the  emergent sandbars in the ESH  

program, the  reach-specific flow  regime  during the growing season,  and the extent to which  

cottonwood generation had occurred.  Reasonable  expectations  for  productivity  and acres/man-

day  are included below.   

Manual vegetation removal involves hand pulling or the use of hand operated tools to cut and 

clear herbaceous and woody plant species. Non-powered hand tools that could be used include 

axes, brush hooks, hoes, hand girdlers, and hand clippers. Power tools include motorized brush 

cutters (i.e., weed-eaters with a saw blade) and tractor-pulled mowers. A comparison of 

chainsaws, brush cutters, and machetes used for thinning concluded that there was no significant 

difference in the rate of production between chainsaws and machetes, while brush cutter 

production was less efficient due to greater maintenance and down time (USFS, 1988).  

The city of Tulsa, OK created two 3.1-acre islands (North and South Zink Islands) in the 

Arkansas River to provide nesting areas for least terns. To maintain an open habitat for the least 

terns and easy observation for people monitoring nests, one or two people worked for an hour 

before and after each nesting season in 1990 and 1991 hand clearing vegetation from the nesting 

area and the sloping east edge of the South Zink Island (Hill, 1993). This effort was sufficient to 
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maintain suitable nesting habitat and allow off-island observers an unobstructed view of nesting 

birds. 

Observations on the Missouri have been that manual vegetation removal was especially 

effective. Latka et al (1993) noted that mechanical vegetation removal (e.g., with a brush hog 

type cutter) alone did not prove very effective for creating usable ESH.  The exception was hand-

cutting or pulling 3- to 6-year-old perennials and cottonwoods during the fall. The following 

nesting season, least terns and plovers utilized several areas in which hand clearing had taken 

place (Latka et al, 1993). 

Hand methods are relatively inexpensive due to the lack of machinery, easy mobilization to and 

from interchannel sandbars, and effectiveness in removing vegetation in early succession stages.  

In areas with sensitive plant species (i.e., wetlands), adjacent areas suitable for nesting birds 

could be denuded without damaging adjacent wetlands vegetation. This method is also useful in 

areas where river depth makes for difficult access to sandbars with equipment or machinery. 

Another advantage of this method is that there is no special training of personnel or special 

equipment necessary to remove vegetation. The use of brush cutters and other handheld clearing 

equipment may be the most worthwhile for smaller-scale clearing projects.  Although much more 

time consuming, the job is often done more effectively and more economically than heavy 

machinery and with minimal collateral environmental damage. The plant materials extracted 

from the surface should not be left on the sandbar. 

Manual removal on a large-scale is labor-intensive and expected to be slower and more 

expensive (per acre) than herbicide application or mechanically removing vegetation. Plant 

species that re-sprout from the stem of roots pose greater difficulty for effective manual 

treatment unless their root systems are completely removed. On sandbars where woody 

vegetation is older and pulling up root balls by hand is not possible, other treatments may be 

necessary to ensure that they do not re-grow. Production rates (acres cleared/person-hour) for 

removing first to third year pioneering woody species (e.g., early growth cottonwood) are much 

better than for manually removing older woody vegetation.  

With strictly manual removal (i.e., pulling the yearling trees) two people are assumed to be able 

to clear 1-year-old woody vegetation from approximately 3 acres per day. Using small mowers 

(e.g., self-propelled bladed mower/trimmer) 2- to 3-year-old woody vegetation would be 

removed at a rate of approximately 10 acres/day. Between 3- to 10-year-old succession areas 

will need to be stripped (i.e., cleared and grubbed) with large earth-moving equipment to remove 

all the organic material. In all cases the vegetation removed would be added to the allocthonous 

material in the river. To establish the areal extent of annual vegetation removal necessary, it is 

assumed that 20% of the surface of the sandbars will need to have annual vegetation removed in 

this fashion.   

Costs for manually clearing land in the northeastern U.S. Pine Barrens have approximated 

$1,700 per acre, including: labor, maintenance, cost of fuel, and repairs (Raleigh et al, 2003).   

These costs were lowered by the use of volunteer labor; costs closer to $3,000/acre would be 

expected if labor costs were included (Raleigh et al, 2003). Hiring a student conservation 

association crew reduced costs to $1,400/acre (Raleigh et al, 2003). 
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Willow Management Considerations 

The operation of Gavins Point Dam to support late summer navigation by increasing discharge 

and raising water levels enhances vegetative succession of sandbars in some years. Going to a 

higher daily power-peaking rate in some segments also enhances growth and expansion of the 

willow-dominated zone by: 

Increasing the saturated soil area available for seed germination, 

Concentrating wind- and water-born seeds higher on sandbars, 

Reducing the natural mortality of willow seedlings, and 

Enhancing the growth rate of stems and roots. 

Reducing the effects of these flows to willow succession could be moderated by designing and 

maintaining constructed islands to: 

Maximize the extent of steep perimeter slopes, 

Raise island surface level 2 to 4 feet above navigation or daily peak flows, 

Annually cutting or pulling new seedlings before the least tern and plover breeding 

seasons. 

Cutting and removing new seedlings again at the end of the growing season to minimize 

re-growth of cut stems. 

2.2.11 Previous Vegetation Removal Efforts 

In the fall of 2006 four sandbars in upper Lake Oahe (RM 1293.0, RM 1286.2, RM 1285.0 &  

RM 1284.0) were sprayed with herbicide. In the spring of 2007 the dead vegetation was mowed 

down prior to the arrival of the least terns and piping plovers. The vegetation modification sites 

were  also GPS’d creating polygons to compare with the nest locations on these sites for 2006 

through 2008. Results indicate that nesting increased on some restored sandbars and decreased 

on others. Some of these  sandbars were initially densely  covered with vegetation and grasses to 

the point where even after vegetation removal the remaining stubble would have been too dense  

for the birds to use.  Even though the birds may not have chosen these areas to nest, the treatment 

was effective by  removing predator habitat and giving the birds a clear view of approaching  

predators.  

The table below shows that the areas that were sprayed and mowed on the four sandbars 

following the 2006 nesting season had been extensively used by the two species in 2006 (86.1% 

of all nests found on the four sandbars). The areas that were sprayed and mowed were again used 

by both species in 2007, but the percent of nests found in the sprayed/mowed areas compared to 

all nests found on the four sandbars decreased to 71.1%. In 2008 the percent of nests within the 

application zones of the four sandbars decreased to 43.4%. Compared to the total nests found 

from RM 1311 to RM 1260, the percent of nests in the application zones fell from 21.0% in 

2006, to 19.9% in 2007 and to 5.6% in 2008. 
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The data shows that both species extensively used the treatment areas in 2006 prior to the 

spraying/mowing treatments and extensively used the treatment areas in 2007 after treatment. 

However, the percent of nests in the treatment areas compared to the total number of nests on the 

four sandbars declined. In 2008 the total number of nests found in the treatment areas declined 

by two-thirds (32 to 10) and the percent of nests found in the treatment areas declined to a little 

more than 40% of all nests on the four sandbars. Compared to the total number of nests from RM 

1311 to RM 1260 the percent of nests in the treatment areas went from around 20% in 2006 and 

2007 down to 5% in 2008. This may have been a function of using other areas along the river 

that were exposed by lower releases out of Garrison Dam in 2008 compared to 2006 and 2007. 

Site specifically, one sandbar, RM 1293.0, had no nests in 2006 (prior to treatment), but 15 were 

found in the treatment area in 2007. This however was offset by the sandbar at RM 1285.0, 

which had 22 nests in the treatment area in 2006 (prior to treatment), but only 6 nests in the 

treatment area in 2007. In 2008 the sandbar at RM 1293.0 had only 1 nest and the sandbar at RM 

1285.0 had 0 nests. 

In summary, the spraying and mowing applications on the four sandbars in 2007 did not increase 

tern and plover use of the sandbars and in 2008 there was a definite decline in the use of the 

application areas by the two species. 

2.3 Temporal and Spatial Limits 

An important component of the implementing strategy for the ESH program is the spatial 

avoidance of sensitive resources and features and restricting ESH construction activities during 

biologically important times of the year. Implementing the ESH program with spatial separation 

from sensitive features as well as limiting ESH construction activities during biologically 

important times of the year can minimize the environmental consequences of ESH program 

implementation. The ESH program is being developed, when feasible, to avoid significant 

environmental consequences through the use of temporal and spatial restrictions. 
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2.3.1	 Temporal Limits: Environmental Windows 

Environmental windows are used as a management tool for reducing the potentially harmful 

effects of various habitat manipulation activities on aquatic resources (National Research 

Council, 2002). Designated environmental windows are those time periods of a year when 

habitat manipulation activities (e.g., dredging/mechanical material placement activities) may be 

carried out because the threat of adverse environmental effects is minimal. Conversely, seasonal 

restrictions are often applied by resource management agencies when the risk of potential harm 

to biological resources is great.  

Environmental windows are frequently imposed to minimize potentially adverse effects of 

sediment movement on sensitive aquatic resources, such as mussels, or on critical life-history 

stages of fish, amphibians, and reptiles. Windows are an intuitively simple means of reducing 

risk to biological resources from stressors generated during dredging/mechanical removal and 

material placement activities. Often, environmental windows are imposed where obtaining data 

on the environmental consequences of planned activities is impractical, is too costly, or includes 

so much uncertainty that informed decision-making is not possible and simple avoidance is 

preferred. 

However, the excessive or unjustified use of windows as a management tool can have significant 

cost and other risk implications. For example, when the application of environmental windows 

constrain construction schedules, occupational risks to personnel and equipment increase by 

requiring 24-hour operations (i.e., night work) and continuing construction later into the 

fall/winter. 

2.3.2	 Spatial Limits: Environmental Buffers 

Various features, habitats, engineering considerations and activities in the Missouri River 

channel limit the actual areal extent of the riverine habitat available for ESH program 

implementation. Spatial avoidance measures are implemented to maximize habitat effectiveness 

and to minimize or eliminate potential environmental consequences by keeping ESH activities 

sufficiently isolated from known locations of sensitive resources. Appendix B of the PEIS 

details the GIS methods used to assign these spatial restrictions, but the restrictions collectively 

triage the riverine acreage into three practicable categories: 

1.	 Locations where construction of ESH is excluded. Because of their hydrologic 

characteristics, intrusion into these locations may cause significant geomorphic 

alterations to the river corridor and risk physical and economic damages to major public 

and private infrastructure or land uses. High cost and high impact engineering solutions 

(e.g., hardened structures) may be necessary to overcome challenges. Therefore, these 

areas are excluded from the ESH program. 

2.	 Locations where ESH could be constructed at relatively low physical risk but are 

undesirable because the locations may either put nesting birds at risk from predation, 

recreational encroachment, or otherwise limit use and productivity. 

3.	 Locations most suitable for protection of nesting birds with minimal physical risk, where 

ESH could be constructed as long as other high interest features are given due 
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consideration and appropriate protection (e.g., Does the site have significant mussels 

beds?) during site reconnaissance and construction. 

Identification of  sensitive  resources and establishment of  buffer distances whereby  resources  

could be  physically  avoided included input  from the Corps as well  as from state  and federal  

resource  agencies.  An initial list of  sensitive resources to be  avoided was developed by  the  

Corps and circulated to the  U.S. Fish and Wildlife  (USFWS), National Park Service  (NPS), and  

the affected states with a  request to review  and comment (USACE, 2005b).  Specifically,  

agencies were formally requested to review the Corps’ suggested list and provide:  

1.	 Any additional features or resources to be avoided, 

2.	 The minimum buffer distance for the resources already listed as well as any additional 

resources recommended for avoidance, and 

3.	 A reference or justification for each of the buffer distances provided. 

Affected states and agencies were to indicate if the resources and associated buffer distances 

provided were a regulatory limit, published in the scientific literature, or based on best 

professional judgment (USACE, 2005b). 

Federal agencies (e.g., NPS, 2005; USFWS, 2005a) and state agencies (Montana Water Center, 

2006; Montana-Dakota Utilities, 2006; Montana DEQ, 2006; NDGFD, 2006; SDGFP, 2006; SD 

DENR, 2006; and NGP, 2006) provided responses and the resources and recommended 

separation distances have been compiled in Table 10. When the buffer area distances are applied 

to the reaches, substantial areas become unavailable for the implementation of the ESH program.  

Reproducing figures displaying the application of these buffers for all four reaches is not 

possible in this format because of the scale, but the net effect on the available area for each reach 

is provided in Table 11. Figure 5 is a screen capture of the GIS analyses performed to assess the 

environmental buffers and provides an example of what applying the buffers to a portion of the 

Gavins Point Segment looks like when the areas are excluded. 

2.3.3 Segment-Specific Calendar Days for Construction 

2.3.3.1 Gavins Point River, Lewis & Clark Lake, and Fort Randall River Segments 

USFWS  consultation with the Corps on ESH construction activities established an April  1 to  

September 15 restriction  on construction activities within 0.25 mi.  of  an active  least tern or  

plover  nesting  site  and a  similar April  1 to September 15 limit within 0.5 mi  for  the avoidance  of  

bald eagle nests  sites while they  are  ―active‖  (USFWS, 2005a).  Correspondence  from the  

Nebraska  Game and Parks Commission (NGPC, 2006)  specifies no activities February  1 through  

August 30 within of  0.5  miles of  bald eagle nests.  It is noted, however, that recent guidance  

from the USFWS  since  the de-listing  of  the bald eagle states an avoidance  buffer of  660 feet  

from active bald eagle nests that would likely be used for future construction.  

Experience at ESH construction projects (USACE, 2004) has demonstrated that, if construction 

is ongoing when migrating least terns and plovers return to these river reaches, the birds will 

likely initiate nesting (or re-nesting) on created ESH before construction is completed. As such, 

it may be extremely difficult to construct the sandbar without birds trying to initiate nesting and 

before construction is completed. To avoid such conflicts, the entire breeding season was 

assumed to be unavailable for construction. From a practical standpoint, weather conditions 
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prohibit the construction of ESH from approximately December through the end of February 

because of winter cold and ice-up (Rowland, 2007). However, it is noted that recent efforts have 

looked at initiating construction activities late in the breeding season (after July 15) following the 

period when the majority of nest establishment and re-nesting occurs. These changes may 

expand the construction window in the future. Nonetheless, for the purpose of this analysis and 

comparison among alternatives, the entire breeding season is assumed to be outside of the 

construction window. 

By dividing the calendar year into half-months (Jan-1 = January 1 – January 15, Jan-2 = January 

16 – January 31), the effect of these temporal constraints are shown in Table 12. Any half-

month where construction may not occur is marked with an X and a half-month where 

construction is permissible is indicated with an O. For the Gavins Point River, Lewis & Clark 

Lake, and Fort Randall River Segments, the aforementioned temporal constraints limit ESH 

construction activities to approximately 2.5 half months (approximately 77 days) in any given 

year, from approximately September 15 to December 1. 
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Table 10
 
Summary of Features and Exclusions for ESH Construction
 

Feature Source or Basis 
Distance 

(ft) 
Extent 

Minimum Thalweg Width/Actual Active 
Thalweg 

Practical Construction 
Consideration 

Varies Actual Area 

Narrow Channel Width, High Erosion Potential 
USACE Engineering 
Reports 

Varies River Width 

Electrical Power Station Cooling Water Intakes 
Infrastructure 
Protection 

18,500 River Width 

Electrical Power Station Cooling Water 
Discharge 

Infrastructure 
Protection 

18,500 River Width 

Elevated Electric Power Line Crossing 
Infrastructure 
Protection 

2,000 River Width 

Municipal Water Intakes Agency 2,000 River Width 

Natural Gas Pipeline Crossing 
Infrastructure 
Protection 

18,500 River Width 

New Construction Near Active Nests Agency 2,640 River Width 

Cultural, Historical, Archaeological Features Agency Variable 
Buffered 

Area 

Bald Eagle Nest Agency 5,280 River Width 

Pallid Sturgeon Habitat Agency Variable Actual Area 

Sicklefin/Sturgeon Chub Habitat Agency Variable Actual Area 

Wetland Habitat Agency Variable Actual Area 

Predator Moat Expert Advice 200 
From River 

Bank 

Blue Sucker Riffle Complexes Agency Variable Actual Area 

Paddlefish and other Native Rare Fish Habitat 
to Avoid 

Agency Variable Actual Area 

State Listed Species/ Protected Habitats Agency Variable Actual Area 

Boat Docks (both public and private) Measured Minimum 550 From Point 

Boat Ramps Agency 1,200 River Width 

Boat Ramps (both private and public) Measured Minimum 750 From Point 

Domiciles Measured Minimum 850 From Point 

Gallery Forest Edges Measured Minimum 550 From Point 

Industrial Facilities Measured Minimum 550 From Point 

Cabin or Cottage Areas (Recreation Areas) Agency 2400 River Width 

Cold Water Reaches 
tributary) 

  (Dam to first major 
Expert Advice 

Variable 
+1,250 

River Width 

Irrigation Pump Measured Minimum 850 From Point 

Miscellaneous Man-made Structure Measured Minimum 750 From Point 

Municipal River Frontages Agency All River Width 

Recreation Areas Measured Minimum 700 From Point 

Mussel Beds Agency 1,750 River Width 

State-Listed Turtle Habitat Agency Variable Actual Site 
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Table 11
 
Available Area Acreage
 

Segment 
Total Riverine 

Polygon 
(acres) 

Available Area After 
Exclusions Applied 

(acres) 

% of Segment 
Available for ESH 

Gavins Point River 23,228 3,881 17% 

Lewis & Clark Lake 17,157 4,711 27% 

Fort Randall River 13,790 2,784 20% 

Garrison River 24,518 4,361 18% 

Fort Peck River 39,009 3,324 8.5% 

2.3.3.2 Garrison River and Fort Peck River Segments 

The  Garrison River  and  Fort Peck  River  segments share  all  the nesting date restrictions  (least  

terns, plovers, and bald eagles) with the Gavins Point  River, Lewis & Clark Lake, and Fort  

Randall  River  segments.  Because these  segments are  at a  more  northern latitude, winter  

conditions arrive sooner in the year, and construction must  be  stopped sooner.  Recommended 

annual dates for  planning  to be  ―off the river‖  are  November  1 for the Fort Peck River  Segment  

and November 15 for the Garrison River  Segment (Rowland, 2007).   The  environmental 

windows for these segments leave the Fort Peck River and Garrison River segments with 47 days  

(September  15 to November  1)  and 62  days (September 1 to November 15), respectively,  

annually  for the construction of ESH.  
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Table 12
 
Environmental Windows: Gavins Point River, Lewis & Clark Lake, and Fort
 

Randall River Segments
 

Half Month Least Tern/Plover Nesting Bald Eagle Nesting  Winter 

Jan - 1 X 

Jan - 2 X 

Feb - 1 X X 

Feb - 2 X X 

Mar - 2 X 

Apr - 1 X X 

Apr - 2 X X 

May - 1 X X 

May - 2 X X 

Jun - 1 X X 

Jun - 2 X X 

Jul - 1 X X 

Jul - 2 X X 

Aug - 1 X X 

Aug - 2 X X 

Sept - 1 X 

Sept - 2 O O O 

Oct - 1 O O O 

Oct - 2 O O O 

Nov - 1 O O O 

Nov - 2 O O O 

Dec - 1 X 

Dec - 2 X 
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Figure 5
 
Example of Influence of Buffers on Available Area in the Gavins Point River Segment
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3 ESH Total Creation and Annual Construction Quantities 

This section quantifies various effects anticipated to create ESH within each of the segments and 

for each of the alternatives according to the construction assumptions articulated in Section 2.  

The total number of acres of ESH to be created under each alternative, the breakdown of these 

acres by segment, the corresponding quantities of sandbar materials, and the ultimate area of 

disturbance are presented.  Also, the annual construction requirements for these same categories 

plus annual labor and equipment requirements are also presented in this section.  The cumulative 

total values are presented as well as the reach-by-reach values.  The annual values are based on 

the assumption that it will take 10 years to reach the total number of acres specified for each 

alternative except for alternatives 4, 5, and existing program, which will initially have their 

acreage goals met or exceeded as an assumption (acres measured in 2005).  For all alternatives, 

the annual construction costs begin immediately, whether they are incurred to create the habitat 

or its replacement as it erodes annually.  The primary variable affecting the amount of habitat to 

be constructed annually for the first 10 years or to continue replacing the habitat as it erodes to 

perpetuity is the annual erosion rate for each alternative, which varies among the alternatives and 

is identified for each alternative in Section 2.2.5 of this appendix.  Construction levels would be 

subject to available funding and other program priorities. 

3.1.1 All Reaches Combined 

This section provides summaries of the numbers of acres needed to create the necessary ESH 

under each of the alternatives (Table 13); the areas of disturbance necessary to create the number 

of acres (Table 14); and the annual quantities of material, areas of disturbance, and days of 

mechanical and dredge work necessary to construct the number of acres under each of the 

alternatives (Table 15). The combined area of riverine habitat where ESH program activities 

could be implemented (high-bank to high-bank) for all five segments is 117,702 acres.  Available 

area acres for the construction of ESH in all five segments, however, total only 19,061 acres.  

The exceptions to these total acres are for the alternatives that do not have any ESH constructed 

in all five segments (alternatives 2 and existing program). 

The Existing Program alternative consists of annually constructing 125 acres of ESH in the 

Gavins Point River Segment and 25 acres of ESH in the Lewis & Clark Lake Segment. 

Assuming an annual loss rate of 15 and 50 percent, respectively, the ultimate habitat created 

would be 833 acres (down from 880 acres in 2005 to 843 acres 10 years later) and 50 acres, 

respectively.  Table 14 reflects the ultimate values for this alternative. 
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Table 13
 
ESH Creation Goals for All Segments (acres)
 

Segment 
Alt 1 
2015 

BiOp Goals 

Alt 2 
2005 

BiOp Goals 

Alt 3 
Actual 
1998 

Alt 3.5 
Average 

1998-2005 

Alt 4 
Actual 
2005 

Alt 5
4 

4 
 Create and  Replace  ESH Area  Derived  from  Nesting  Patterns.   The basis  for  these targets  is  described  in  Appendix
 
  

B  of  the draft PEIS.
 
  

Existing 
Program 

Fort Peck River  883  --  
5 

5 
 The 2000  BiOp,  as amended  (2003),  did  not specify  ESH goals for  the Fort Peck  River  Segment for  2005.
 
  

883  565  248  30  0  

Garrison River 4,295 2,148 2,066 1,327 588 500 0 

Fort Randall River 700 350 295 212 128 135 0 

Lewis & Clark Lake 1,360 680 566 354 142 80 25 

Gavins Point River 4,648 2,324 2,944 1,912 881 570 125 

Total ESH 
Required 

11,886 5,502 6,754 4,370 1,987 1,315 150
6 

6 
 All acreages for  the Existing  Program  Alternative are annual,  not cumulative,  numbers.
 
  

Table 14
 
Total Area Disturbed Effects to Meet ESH Creation Goals for All Segments
 

Alt 1 
2015 

BiOp Goals 

Alt 2 
2005 

BiOp Goals 
(Four 

Segments) 

Alt 3 
Actual 
1998 

Alt 3.5 
Average 

1998-2005 

Alt 4 
Actual 
2005 

Alt 5 Existing 
Program 

(Two 
Segments) 

Area Disturbed to 
Create Total 
Habitat to Meet 
Goals (acres) 

33,857 15,619 19,458 12,606 5,748 3,821 2,569 

% of Total Riverine 
Habitat Disturbed 
to Create Total 
Habitat 

29 20 17 11 5 3 6 

% of Total 
Available Habitat 
Disturbed to Create 
Total Habitat 

178 99 102 66 30 20 30 
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Table 15
 
Annual Effects to Construct ESH Habitat for All Segments
 

Alt  1  
2015  

BiOp Goals  

Alt  2  
2005  

BiOp Goals  

Alt  3  
Actual  
1998  

Alt  3.5  
Average  

1998-2005  

Alt  4  
Actual  
2005  

Alt  5  Existing  
Program  

CY of  
Material  
Moved  

28,130,116 10,462.388 12,536,120 6,924,156 2,032,726 960,712 878,700 

Area  
Disturbed 
(acres)  

13,540 4,943 6,055 3,323 955 445 419 

Days of  
Mechanical  
Work  

1,926 656 891 481 131 56 56 

Days of  
Dredge  
Work  

2,451 961 1,096 621 196 95 73 

% of All  
Riverine 
Habitat  
Disturbed 
Annually  

12 4 5 3 0.8 0.4 1.0 

% of  
Available 
Habitat  
Disturbed 
Annually  

71 31 32 17 5 2 5 

3.1.2 Estimated Cost to Construct ESH in All Segments 

The following cost estimate is for relative comparison of construction costs of alternatives only. 

The cost estimate does not include estimated funding needs for environmental compliance, real 

estate, project design, or project management. This estimate is only intended to provide the 

reader with a concept of ESH program costs for construction.  
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Table 16
 
Annual Costs to Construct ESH in All Segments
 

Alt 1 
2015 

BiOp Goals 

Alt 2 
2005 

BiOp Goals 

Alt 3 
Actual 
1998 

Alt 3.5 
Average 

1998-2005 

Alt 4 
Actual 
2005 

Alt 5 
Existing 
Program 

Goal (acres) 11,886 5,502 6,754 4,371 1,985 1,315 883 

Annual Work 
(acres) 

4,802 1,786 2,140 1,182 347 164 150 

Annual Cos
(millions)  

t
7 

7 
 This  analysis  is  presented  only  for  the purpose of  relative comparison  of  alternatives only.   It is  based  on  a model 

that assumes a  static erosion  and  revegetation  rate for  all sandbars  and  alternatives  and  relatively  stable water  levels  

/ dam  releases.   It does not assume  any  significant gain  in  ESH due to  natural processes.   Costs  are based  on  the only  

methodology  known  to  be reliably  successful, mechanical creation  and  dredging.    

$147.7 $54.9 $65.8 $36.4 $10.7 $5.0 $4.6 

3.1.3	 ESH Total Creation and Annual Construction for the Gavins Point River 
Segment 

Table 17 identifies the alternative-specific ESH goals for  the Gavins Point  River  Segment and  

summarizes the area  disturbed effects necessary  to implement each of  the alternatives.  The  

―Area  Disturbed‖  row  is  the number  of  acres disturbed by  the gathering  of  material (by  dredge  

and heavy  equipment) to build the required area  of  ESH and the footprint of  the ESH to be  

constructed.  Additional information is included in the table  to  provide some perspective  

regarding the extent of the area disturbed in this segment for each alternative.  
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Table 17
 
Area Disturbed Effects for ESH Creation in the Gavins Point River Segment
 

Alt 1 
2015 

BiOp Goals 

Alt 2 
2005 

BiOp Goals 

Alt 3 
Actual 
1998 

Alt 3.5 
Average 

1998-2005 

Alt 4 
Actual 
2005 

Alt 5 
Existing 
Program 

ESH Acres for 
Goal 

4,648 2,324 2,944 1,912 880 570 
125 

annually 

Area Disturbed 
(acres) 

13,805 6,902 8,744 5,679 2,614 1,693 2,474 

% of Total 
Riverine Habitat 
Disturbed to 
Construct 

59 30 38 24 11 7 11 

Available Area 
(acres) after 
Environmental 
Buffers Applied 

3,881 3,881 3,881 3,881 3,881 3,881 3,881 

Area of Surplus 
or Deficit (acres) 
to Implement 
ESH Program 

(9,924) (3,021) (4,863) (1,798) 1,267 2,188 1,407 

% of Available 
Area (acres) 
Needed for ESH 
Program 

356 178 225 146 67 44 64 

The  Gavins Point  River  Segment has a  measured  high-bank to high-bank area  of approximately  

23,228 acres.  The  ―%  of  Total Riverine Habitat Disturbed to Construct‖  is the ―Area  Disturbed‖  

under each alternative  divided by  the total high-bank to high-bank area  (23,228 acres) of  the  

segment.  This number  reflects the percent of  the  entire  segment that would be  affected by  ESH  

activities under each alternative.   

As described in Section 2.3 and summarized in Table 11, significant effort has been made to 

coordinate with federal and state resource agencies to identify sensitive riverine resources that 

should be avoided to the extent possible when implementing the ESH program. After 

application of the environmental buffers to exclude portions of the segment for ESH 

construction, 3,881 available area acres remained in the Gavins Point River Segment. The ―Area 

of Surplus or Deficit to Implement ESH Program‖ is a subtraction of the ―Area Disturbed‖ under 

each alternative from the ―Available Area after Environmental Buffers Applied.‖ Alternatives 1, 

2, 3, and 3.5 have spatial requirements (Area Disturbed) that exceed the ―available‖ area after 

applying  the environmental buffers and would, therefore, require  building  ESH in large  areas of  

the segment that were  recommended to be  avoided to minimize  environmental consequences.  

The  ―Area  Disturbed‖  to ―construct‖  (replacement of  lost  ESH or  limitations  of   ESH acreage  

diminishment are  the  only  actions required for  these  three  alternatives) Alternatives 4,  5, and  

Existing  Program is  less than the area  available after applying  the  environmental buffers; 

therefore, they  could be  implemented while observing  the buffers applied to  avoid sensitive  

resources.  The  ―%  of  Available Area  Needed for  ESH Program‖ provides a  percent of  the  
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―Available  Area  After  Environmental Buffers Applied‖  needed  given the  ―Area  Disturbed‖  for  

each alternative.  

Calculation of the annual construction rate is dependent on the total number of acres to be 

created, the number of acres in place when the program is implemented, the annual ESH loss 

(erosion) rate, and the number of years to reach the acreage goal (10 years for Alternatives 1, 2, 

3, 3.5) (reduced acreage goal for alternative 4). Because the annual construction is required to 

not only create a portion of the total number of acres to be created but also replace the acres 

eroded annually, the construction effort is a combination of ESH creation and ESH replacement.  

Table 18 presents the total number of acres in place at the beginning of bird nesting season each 

year, the number of the constructed acres that are newly created ESH, and the number of the 

constructed acres that are replacing the ESH that has eroded since the beginning of the nesting 

season the previous year. 

Table 19 summarizes the annual quantities and effort necessary to reach the ESH habitat acreage 

goal for each alternative over the initial 10-year period. Construction after that 10-year period 

will continue at the same annual rate and will consist solely of the replacement of the ESH acres 

lost to erosion, which ranges from 40 percent down to 10 percent depending on the alternative, 

under each of these alternatives for the Gavins Point River Segment. The temporal limits on 

construction discussed in Section 2.3.3 and summarized in Table 12 identify 77 days annually 

when ESH construction could be accomplished in the Gavins Point River Segment. The number 

of ―Teams of Mechanical Operators‖ and ―Number of Dredges‖ are the number of each category 

assumed to be working simultaneously in a given year to annually complete the necessary ―Days 

of Mechanical Work‖ and ―Days of Dredge Work‖ within the number of days available for 

construction (77) in the Gavins Point River Segment. The number of ―Teams of Mechanical 

Operators‖ and the ―Number of Dredges‖ presented are rounded up to the next whole integer.  
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Gavins Point River Segment  Annual Construction Acreage Data
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2005 Acres  880    880    880    

Create Goal Ac.  4648    2324    2944    

Ann. Loss Rate  0.4  0.3  0.3  

Ann. Const. Ac.  1868  710  901  

 ESH Ac.  

In Place  

Create  

New  

ESH  

Acres  

Replace  

Lost  

ESH  

Acres  

ESH Ac.  

In Place  

Create  

New  

ESH  

Acres  

Replace

Lost  

ESH  

Acres  

 

ESH Ac.  

In Place  

Create  

New  

ESH  

Acres  

Replace  

Lost  

ESH  

Acres  Year  
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 0  880    880    880   

 1  2396  1516  352  1326  446  264  1517  637  264 

 2  3306  910  958  1638  312  398  1963  446  455 

 3  3851  546  1322  1857  219  491  2275  312  589 

 4  4179  327  1541  2010  153  557  2494  218  683 

 5  4375  196  1672  2117  107  603  2646  153  748 

 6  4493  118  1750  2192  75  635  2754  107  794 

 7  4564  71  1797  2244  52  658  2828  75  826 

 8  4606  42  1826  2281  37  673  2881  52  849 

 9  4632  25  1843  2307  26  684  2918  37  864 

 10  4647  15  1853  2325  18  692  2943  26  875 

Alternative 3.5  Alternative 4  Alternative 5  

2005 Acres  880    880    880   

Create Goal Ac.  1912    880    570   

Ann. Loss Rate  0.25  0.15  0.1  

Ann. Const. Ac.  493  132  40  

ESH Ac.  

In Place  

Create  

New  

ESH  

Acres  

Replace

Lost  

ESH  

Acres  

ESH Ac.  

In Place  

Create  

New  

ESH  

Acres  

Replace

Lost  

ESH  

Acres  

ESH Ac.  

In Place  

Create  

New  

ESH  

Acres  

Replace  

Lost  

ESH  

Acres  Year  

 0  880    880    880   

 1  1153  273  220  880 0   132  832  0  40 

 2  1358  205  288  880 0   132  789  0  40 

 3  1511  154  339  880 0   132  750  0  40 

 4  1626  115  378  880 0   132  715  0  40 

 5  1713  86  407  880 0   132  683  0  40 

 6  1778  65  428  880 0   132  655  0  40 

 7  1826  49  444  880 0   132  630  0  40 

 8  1863  36  457  880 0   132  607  0  40 

 9  1890  27  466  880 0   132  586  0  40 

 10  1911  20  473  880 0   132  567  0  40 
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Table 19
 
Annual Effects to Construct ESH in the Gavins Point River Segment
 

Alt 1 
2015 
BiOp 
Goals 

Alt 2 
2005 

BiOp Goals 

Alt 3 
Actual 
1998 

Alt 3.5 
Average 

1998-2005 

Alt 4 
Actual 
2005 

Alt 5 
Existing 
Program 

ESH Acres to 
Construct/Replace 

1,859 697 883 478 132 57 125 

CY of Material 
Moved 

10,890,022 4,083,026 5,172,614 2,800,124 773,256 333,906 732,250 

Area Disturbed 
(acres) 

5,521 2,070 2,623 1,420 392 169 371 

Days of 
Mechanical Work 

761 285 361 196 54 23 51 

Days of Dredge 
Work 

653 245 310 168 46 20 44 

Teams of 
Mechanical 
Operators 

10 4 5 3 1 1 1 

Number of 
Dredges 

8 4 5 3 1 1 1 

% of Available 
Area Affected 

142 53 68 37 10 4 10 

3.1.4	 ESH Total Creation and Annual Construction for the Lewis & Clark Lake 
Segment 

Table 20 identifies the alternative-specific ESH goals for  the Lewis &  Clark Lake  Segment and  

summarizes the magnitude  of  the area  disturbed necessary  to implement each of  the  alternatives.  

Additional information is included in the  table  to  provide  some  perspective  regarding  the  extent  

of the area disturbed in this segment for each alternative.  

The  Lewis &  Clark Lake  Segment has a  measured  high-bank to high-bank area  of  approximately  

17,157 acres.  After application of  the environmental buffers, 4,711 available area  acres remain 

within the segment.  The  ―Area  Disturbed‖  to construct ESH is less than the area  remaining  after  

applying the environmental buffers for each of the alternatives.  
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Table 20
 
Area Disturbed Effects for ESH Creation in the Lewis & Clark Lake Segment
 

Alt 1 
2015 

BiOp Goals 

Alt 2 
2005 

BiOp Goals 

Alt 3 
Actual 
1998 

Alt 3.5 
Average 

1998-2005 

Alt 4 
Actual 
2005 

Alt 5 
Existing 
Program 

ESH Acres for Goal 1,360 680 566 354 142 80 
25 

annually 

Area Disturbed 
(acres) 

2,594 1,297 1,080 675 271 153 95 

% of Total Riverine  
Habitat Disturbed to 
Construct  

15 8 6 4 1.6 0.9 0.6 

Available Area  
(acres) after 
Environmental  
Buffers Applied  

4,711 4,711 4,711 4,711 4,711 4,711 4,711 

Area of Surplus or 
Deficit (acres) to 
Implement ESH 
Program 

2,117 3,414 3,631 4,036 4,440 4,558 4,616 

% of Available Area  
(acres) Needed for 
ESH Program  

55 28 23 14 6 3 2 

Calculation of the annual construction rate is dependent on the total number of acres to be 

created, the number of acres in place when the program is implemented, the annual ESH loss 

(erosion) rate, and the number of years to reach the acreage goal (10 years for Alternatives 1, 2, 

3, 3.5) (reduced acreage goal for alternative 4). Because the annual construction is required to 

not only create a portion of the total number of acres to be created but also replace the acres 

eroded annually, the construction effort is a combination of ESH creation and ESH replacement.  

Table 21 presents the total number of acres in place at the beginning of bird nesting season each 

year, the number of the constructed acres that are newly created ESH, and the number of the 

constructed acres that are replacing the ESH that has eroded since the beginning of the nesting 

season the previous year. 

Table 22 summarizes the quantities and effort necessary  to reach the ESH habitat acreage  goal 

for  each alternative  over  an initial 10-year period.  Construction after  that 10-year period will  

continue  at the same annual rate and will  consist  solely  of the replacement of  the ESH  acres lost 

to erosion under each of  these  alternatives for  the Lewis &  Clark Lake  Segment.  These  numbers  

include  quantities necessary  to replace  erosion losses, which are  50 percent  per year  for  all  of  the 

alternatives.  The  temporal limits on construction discussed in Section 2.3.3 identify  77 days 

annually  when ESH construction could be  accomplished in the Lewis &  Clark Lake  Segment.  

Because this segment would only  be  constructed with dredges, the number  of  ―Teams of  

Mechanical Operators‖  is zero for  all  alternatives.  The  ―Number of  Dredges‖  is the number  of  

dredges assumed to be  working  simultaneously  in a  given  year to annually  complete the 

necessary ―Days of Dredge Work‖  within the number of days available for  construction (77).  
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Table 21
 
Lewis & Clark Segment Annual Construction Acreage Data
 

Alternative 1  Alternative 2  Alternative 3  

2005 Acres  142    142    142   

Create Goal Ac.  1360    680    566   

Ann. Loss Rate  0.5  0.5  0.5  

Ann. Const. Ac.  680  340  283  

 ESH Ac.  

In Place  

Create  

New  

ESH  

Acres  

Replace

Lost  

ESH  

Acres  

ESH Ac.  

In Place  

Create  

New  

ESH  

Acres  

Replace  

Lost  

ESH  

Acres  

ESH Ac.  

In Place  

Create  

New  

ESH  

Acres  

 

Replace  

Lost  

ESH  

Acres  

 

Year  

 0  142    142    142   

 1  751  609  71  411  269  71  354  212  71 

 2  1056  305  376  546  135  206  460  106  177 

 3  1208  152  528  613  67  273  513  53  230 

 4  1284  76  604  646  34  306  540  27  257 

 5  1322  38  642  663  17  323  553  13  270 

 6  1341  19  661  672 8   332  559  7  276 

 7  1350  10  670  676 4   336  563  3  280 

 8  1355  5  675  678 2   338  564  2  281 

 9  1358  2  678  679 1   339  565  1  282 

 10  1359  1  679  679 1   339  566  0  283 

          

 

 

 

 

 

Alternative 3.5  Alternative 4  Alternative 5  

2005 Acres  142    142    142   

Create Goal Ac.  354    142    80   

Ann. Loss Rate  0.5  0.5  0.5  

Ann. Const. Ac.  177  71  40  

ESH Ac.  

In Place  

Create  

New  

ESH  

Acres  

Replace  

Lost  

ESH  

Acres  

ESH Ac.  

In Place  

Create  

New  

ESH  

Acres  

Replace  

Lost  

ESH  

Acres  

ESH Ac.  

In Place  

Create  

New  

ESH  

Acres  

Replace  

Lost  

ESH  

Acres  Year  

 0  142    142    142   

 1  248  106  71  142 0   71  111  0  40 

 2  301  53  124  142 0   71  96  0  40 

 3  328  27  151  142 0   71  88  0  40 

 4  341  13  164  142 0   71  84  0  40 

 5  347  7  170  142 0   71  82  0  40 

 6  351  3  174  142 0   71  81  0  40 

 7  352  2  175  142 0   71  80  0  40 

 8  353  1  176  142 0   71  80  0  40 

 9  354  0  177  142 0   71  80  0  40 

 10  354  0  177  142 0   71  80  0  40 
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Table 22
 
Annual Effects to Construct ESH in the Lewis & Clark Lake Segment
 

Alt 1 
2015 
BiOp 
Goals 

Alt 2 
2005 
BiOp 
Goals 

Alt 3 
Actual 
1998 

Alt 3.5 
Average 

1998-2005 

Alt 4 
Actual 
2005 

Alt 5 
Existing 
Program 

ESH Acres to 
Construct/Replace 

680 340 283 177 71 40 25 

CY of Material 
Moved 

3,983,440 1,991,720 1,657,814 1,036,866 415,918 234,320 146,450 

Area Disturbed 
(acres) 

1,297 649 540 338 135 76 48 

Days of Mechanical 
Work 

0 0 0 0 0 0 0 

Days of Dredge 
Work 

797 398 332 207 83 47 29 

Teams of 
Operators 

0 0 0 0 0 0 0 

Number of Dredges 11 6 5 3 2 1 1 

% of Available Area 
Affected 

28 14 11 7 3 2 1 

Note: Material for ESH construction in the Lewis & Clark Lake Segment will be 100% by dredge. 

3.1.5	 ESH Total Creation and Annual Construction for the Fort Randall River 
Segment 

Table 23 identifies the alternative-specific ESH goals for the Fort Randall River Segment and 

summarizes the magnitude of the area disturbed necessary to implement each of the alternatives.  

This segment has a measured high-bank to high-bank area of approximately 13,790 acres. After 

application of the environmental buffers to the Fort Randall River Segment, 2,784 available area 

acres, or 20% of the reach, remains. The ―Area Disturbed‖ row is the number of acres disturbed 

by the collection of material to build the required area of ESH plus the footprint of the ESH to be 

constructed. The area needed to construct each of the alternatives is less than the area remaining 

after applying the environmental buffers. 
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Table 23 
 
 
Area Disturbed Effects for ESH Creation in the Fort Randall River Segment 
 
 

Alt  1  
2015  

BiOp Goals  

Alt  2  
2005  

BiOp Goals  

Alt  3  
Actual  
1998  

Alt  3.5  
Average  

1998-2005  

Alt  4  
Actual  
2005  

Alt  5  Existing  
Program  

ESH Acres  for 
Goal  

700  350  295  212  128  135  0
8 

8 
 The Existing  Program  does not include construction  in  Fort Randall River  Segment.   

Area Disturbed  
(acres)  

2,079  1,040  876  630  380  401  -- 

% of Total  
Riverine Habitat 
Disturbed to 
Construct  

15  8  6  5  3  3  -- 

Available Area  
(acres) after 
Environmental  
Buffers Applied  

2,784  2,784  2,784  2,784  2,784  2,784  -- 

Area  of Surplus or 
Deficit (acres) to  
Implement ESH 
Program  

705  1,745  1,908  2,154  2,404  2,383  -- 

% of Available 
Area (acres)  
Needed for ESH 
Program  

75  37  31  23  14  14  -- 

Calculation of  the annual construction rate is dependent on  the total number  of  acres to be  

created, the number of  acres in place  when the program is implemented, the annual ESH loss  

(erosion)  rate, and the number  of  years to reach the acreage  goal (10 years for  Alternatives 1, 2, 

3, 3.5) (reduced acreage  goal for  alternative  4).  Because the  annual construction is required  to  

not only  create a  portion of  the total number  of  acres to be  created but also replace  the acres  

eroded annually, the  construction effort is a  combination of  ESH creation and ESH replacement.  

Table 24 presents the  total number  of  acres in place  at the beginning  of  bird nesting  season each  

year, the number of  the constructed acres that are  newly  created ESH, and the number  of  the 

constructed acres that  are  replacing  the  ESH that  has eroded  since  the beginning  of  the  nesting 

season the previous  year.  
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Table 24
 
Fort Randall River Segment Annual Construction Acreage Data
 

Alternative 1  Alternative 2  Alternative 3  

2005 Acres  128    128    128    

Create Goal Ac.  700    350    295    

Ann. Loss Rate  0.4  0.3  0.3  

Ann. Const. Ac.  281  107  90  

ESH Ac.  

In Place  

Create  

New  

ESH  

Acres  

Replace  

Lost  

ESH  

Acres  

ESH Ac.  

In Place  

Create  

New  

ESH  

Acres  

Replace  

Lost  

ESH  

Acres  

ESH Ac.  

In Place  

Create  

New  

ESH  

Acres  

Replace  

Lost  

ESH  

Acres  Year  
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0  128    128    128    

1  358  230  51  196.6  69  38  180  52  38  

2  496  138  143  245  48  59  216  36  54  

3  578  83  198  278  34  73  241  25  65  

4  628  50  231  302  24  83  259  18  72  

5  658  30  251  318  16  91  271  12  78  

6  676  18  263  330  12  95  280  9  81  

7  686  11  270  338  8  99  286  6  84  

8  693  6  275  343  6  101  290  4  86  

9  697  4  277  347  4  103  293  3  87  

10  699  2  279  350  3  104  295  2  88  

Alternative 3.5  Alternative 4  Alternative 5  

2005 Acres  128    128    128   

Create Goal Ac.  212    128    135   

Ann. Loss Rate  0.25  0.15  0.1  

Ann. Const. Ac.  54  19  14  

ESH Ac.  

In Place  

Create  

New  

ESH  

Acres  

Replace  

Lost  

ESH  

Acres  

ESH Ac.  

In Place  

Create  

New  

ESH  

Acres  

Replace  

Lost  

ESH  

Acres  

ESH Ac.  

In Place  

Create  

New  

ESH  

Acres  

Replace  

Lost  

ESH  

Acres  Year  

0  128    128    128    

1  150  22  32  128  0  19  129.2  0  14  

2  167  17  38  128  0  19  130  0  14  

3  179  12  42  127  0  19  131  0  14  

4  188  9  45  127  0  19  132  0  14  

5  195  7  47  127  0  19  133  0  14  

6  200  5  49  127  0  19  134  0  14  

7  204  4  50  127  0  19  134  0  14  

8  207  3  51  127  0  19  135  0  14  

9  209  2  52  127  0  19  135  0  14  

10  211  2  52  127  0  19  136  0  14  
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Table 25 summarizes the annual quantities and effort necessary to reach the ESH habitat acreage 

goal for each alternative over the initial 10-year period. Construction after that 10-year period 

will continue at the same annual rate and will consist solely of the replacement of the ESH acres 

lost to erosion, which ranges from 40 percent down to 10 percent depending on the alternative, 

for the Fort Randall River Segment. The temporal limits on construction discussed in Section 

2.3.3 and summarized in Table 12 identify 77 days annually when ESH construction could be 

accomplished in this segment. The number of ―Teams of Mechanical Operators‖ and ―Number 

of Dredges‖ are the number of each category assumed to be working simultaneously in a given 

year to annually complete the necessary ―Days of Mechanical Work‖ and ―Days of Dredge 

Work‖ within the number of days available for construction (77). The number of ―Teams of 

Mechanical Operators‖ and the ―Number of Dredges‖ presented are rounded up to the next 

whole integer.  

Table 25
 
Annual Effects to Construct ESH in the Fort Randall River Segment
 

Alt 1 
2015 
BiOp 
Goals 

Alt 2 
2005 
BiOp 
Goals 

Alt 3 
Actual 
1998 

Alt 3.5 
Average 

1998-2005 

Alt 4 
Actual 
2005 

Alt 5 
Existing 
Program 

ESH Acres to 
Construct/Replace 

280 105 89 53 19 14 N/A 

CY of Material 
Moved 

1,640,240 615,090 521,362 310,474 111,302 82,012 --

Area Disturbed 
(acres) 

832 312 264 157 56 42 --

Days of 
Mechanical Work 

115 43 36 22 8 6 --

Days of Dredge 
Work 

98 37 31 19 7 5 --

Teams of 
Mechanical 
Operators 

2 1 1 1 1 1 --

Number of 
Dredges 

2 1 1 1 1 1 --

% of Available 
Area Affected 

30 11 9 6 2 2 --

3.1.6	 ESH Total Creation and Annual Construction for the Garrison River 
Segment 

Table 26 identifies the alternative-specific ESH goals for the Garrison River Segment and 

summarizes the magnitude of the area disturbed necessary to implement each of the alternatives.  

This segment has a measured high-bank to high-bank area of approximately 24,518 acres. After 

application of the environmental buffers to the segment, 4,361 available area acres, or 18% of the 
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reach, remains.  The  ―Area  Disturbed‖  row  is the number  of  acres disturbed by  the collection of  

material to build the required area of ESH plus the footprint of the ESH to be constructed.  

Alternatives 1, 2, 3, and 3.5 are  the only  alternatives with construction of  additional habitat over 

the ESH that exists and have  spatial requirements (Area  Disturbed)  that exceed the area  available 

after applying the environmental buffers and  would, therefore, require  building  ESH in large  

areas  of  the  segment that were  recommended  to be  avoided to minimize  environmental  

consequences.  The  other  three  alternatives have  annual construction efforts to provide exiting  or  

reduced  acres of ESH and, therefore, also disturb the area  around  the sandbars as  well  as  the 

sandbars.  The  ―Area  Disturbed‖  to construct Alternatives 4 and 5 is less than the area  available  

after applying  the environmental buffers and, therefore, could be  implemented while observing  

the buffers applied to avoid sensitive resources.   The  ―%  of  Available Area  Needed for ESH 

Program‖ provides a  percent of  the  ―Available  Area  after Environmental Buffers Applied‖  

needed given the ―Area  Disturbed‖ for  each alternative.  

Table 26
 
Area Disturbed Effects for ESH Creation in the Garrison River Segment
 

Alt 1 
2015 

BiOp Goals 

Alt 2 
2005 

BiOp Goals 

Alt 3 
Actual 
1998 

Alt 3.5 
Average 

1998-2005 

Alt 4 
Actual 
2005 

Alt 5 
Existing 
Program 

ESH Acres for 
Goal 

4,295 2,148 2,066 1,327 588 500 0
9 

9 
 The Existing  Program  does not include ESH construction  in  the Garrison  River  Segment.  

Area Disturbed 
(acres) 

12,756 6,380 6,136 3,941 1,746 1,485 --

% of Total 
Riverine Habitat 
Disturbed to 
Construct 

52 26 25 16 7 6 --

Available Area 
(acres) after 
Environmental 
Buffers Applied 

4,361 4,361 4,361 4,361 4,361 4,361 --

Area of Surplus 
or Deficit (acres) 
To Implement 
ESH Program 

(6,395) (2,019) (1,75) 420 2,615 2,876 --

% of Available 
Area (acres) 
Needed for ESH 
Program 

293 146 141 90 40 34 --
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Calculation of the annual construction rate is dependent on the total number of acres to be 

created, the number of acres in place when the program is implemented, the annual ESH loss 

(erosion) rate, and the number of years to reach the acreage goal (10 years for Alternatives 1, 2, 

3, 3.5) (reduced acreage goal for alternative 4). Because the annual construction is required to 

not only create a portion of the total number of acres to be created but also replace the acres 

eroded annually, the construction effort is a combination of ESH creation and ESH replacement.  

Table 27 presents the total number of acres in place at the beginning of bird nesting season each 

year, the number of the constructed acres that are newly created ESH, and the number of the 

constructed acres that are replacing the ESH that has eroded since the beginning of the nesting 

season the previous year. 

Table 28 summarizes the annual quantities and effort necessary to reach the ESH habitat acreage 

goal for each alternative over an initial 10-year period. Construction after that 10-year period 

will continue at the same annual rate and will consist solely of the replacement of the ESH acres 

lost to erosion, which ranges from 40 percent down to 10 percent depending on the alternative, 

for the Garrison River Segment. The temporal limits on construction discussed in Section 2.3.3 

and summarized in Table 12 identify 62 days annually when ESH construction could be 

accomplished in this segment. The number of ―Teams of Mechanical Operators‖ and ―Number 

of Dredges‖ are the number of each category assumed to be working simultaneously in a given 

year to annually complete the necessary ―Days of Mechanical Work‖ and ―Days of Dredge 

Work‖ within the number of days available for construction (62). The number of ―Teams of 

Mechanical Operators‖ and the ―Number of Dredges‖ presented are rounded up to the next 

whole integer. 
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Table 27
 
Garrison River Segment Annual Construction Acreage Data
 

 Alternative 1  Alternative 2  Alternative 3  

 

 

2005 Acres  588    588    588   

Create Goal Ac.  4295    2148    2066   

Ann. Loss Rate  0.4  0.3  0.3  

Ann. Const. Ac.  1727  658  633  

 ESH Ac.  

In Place  

          

 

Create  

New  

ESH  

Acres  

Replace  

Lost  

ESH  

Acres  

ESH Ac.  

In Place  

Create  

New  

ESH  

Acres  

Replace  

Lost  

ESH  

Acres  

ESH Ac.  

In Place  

Create  

New  

ESH  

Acres  

Replace  

Lost  

ESH  

Acres  Year  

0  588    588    588    

1  2080  1492  235  1069.6  482  176  1045  457  176  

2  2975  895  832  1407  337  321  1364  320  313  

3  3512  537  1190  1643  236  422  1588  224  409  

4  3834  322  1405  1808  165  493  1745  157  476  

5  4027  193  1534  1924  116  542  1854  110  523  

6  4143  116  1611  2004  81  577  1931  77  556  

7  4213  70  1657  2061  57  601  1985  54  579  

8  4255  42  1685  2101  40  618  2022  38  595  

9  4280  25  1702  2129  28  630  2049  26  607  

10  4295  15  1712  2148  19  639  2067  18  615  

Alternative 3.5  Alternative 4  Alternative 5  

2005 Acres  588    588    588    

Create Goal Ac.  1327    588    500    

Ann. Loss Rate  0.25  0.15  0.1  

Ann. Const. Ac.  343  88  45  

 ESH Ac.  

In Place  

Create  

New  

ESH  

Acres  

Replace  

Lost  

ESH  

Acres  

ESH Ac.  

In Place  

Create  

New  

ESH  

Acres  

Replace  

Lost  

ESH  

Acres  

ESH Ac.  

In Place  

Create  

New  

ESH  

Acres  

Replace  

Lost  

ESH  

Acres  Year  

0  588    588    588    

1  784  196  147  588  0  88  574.2  0  45  

2  931  147  196  588  0  88  562  0  45  

3  1041  110  233  587  0  88  551  0  45  

4  1124  83  260  587  0  88  541  0  45  

5  1186  62  281  587  0  88  531  0  45  

6  1232  47  296  587  0  88  523  0  45  

7  1267  35  308  587  0  88  516  0  45  

8  1294  26  317  587  0  88  509  0  45  

9  1313  20  323  587  0  88  503  0  45  

10  1328  15  328  587  0  88  498  0  45  
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 Table 28
 
 Annual Effects to Construct ESH in the Garrison River Segment 
 
 

 Alt 1  
2015  

 
 BiOp 

Goals  

 Alt 2  
2005  

 BiOp 
 Goals 

 Alt 3  
Actual  
1998  

 Alt 3.5  
Average  

1998-2005  

 Alt 4  
Actual  
2005  

 Alt 5  
Existing  
Program  

 ESH Acres to 
Construct/Replace  

1,718  644  620  332  88  50  N/A  

 CY of Material 
Moved  

10,064,044  3,772,552  3,631,960  1,944,856  515,504  292,900   --

 Area Disturbed 
 (acres) 

5,102  1,913  1,841  986  261  149   --

Days of  
 Mechanical Work  

873  327  315  169  45  25   --

  Days of Dredge 
 Work 

750  281  271  145  38  22   --

Teams of  
 Mechanical 

Operators  
15   6  6  3  1  1  --

Number of  
Dredges  

13   5  5  3  1  1  --

% of Available 
  Area Affected 

117  44  42  23   6  3  

Upper Missouri River Emergent Sandbar Habitat Mechanical & Artificial Creation and Maintenance 

Final Programmatic EIS 

3.1.7  ESH Total Creation and Annual Construction for Fort Peck River Segment  

Table 29 identifies the alternative-specific ESH  goals for  the Fort Peck River  Segment and  

summarizes the magnitude  of  the area  disturbed necessary  to implement each of  the  alternatives.  

This segment has a  measured high-bank  to high-bank area  of approximately  39,009  acres.  After  

application of  the environmental buffers to the segment, 3,324 available area  acres, or  8.5%  of  

the reach, remains.  The  ―Area  Disturbed‖  row  is the number  of  acres disturbed by  the collection 

of material to build the required area of ESH plus the footprint of the ESH to be constructed.  

There  are  no ESH goals for  Alternative  2 for  the Fort Peck River  Segment because  there  were  no 

habitat requirements in the  2000 BiOp, as amended (2003, for  this segment until the 2015 goals.  

The  quantities for  Alternatives 1 and 3 are  the same because the 2000 BiOp,  as amended 2003, 

did not assign an acreage  goal for the segment but deferred the  goal  based on an actual  

delineation of  the habitat visible in the remotely  sensed photography  from 1998 (1999  

photography  was used because 1998 was not available).  Therefore, for  this segment only, the 

acreage  goals for Alternatives 1 and 3 are the same.   
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Table 29
 
Area Disturbed Effects for ESH Creation in the Fort Peck River Segment
 

Alt 1 
2015 

BiOp Goals 

Alt 2 
2005 

BiOp Goals 

Alt 3 
Actual 
1998 

Alt 3.5 
Average 

1998-2005 

Alt 4 
Actual 
2005 

Alt 5 
Existing 

Program 

ESH Acres for 
Goal 

883 -- 883 565 248 30 0
10 

10 
 The  Existing  Program  does not include construction  of  ESH in  Fort Peck  River  Segment.  

Area Disturbed 
(acres) 

2,623 -- 2,623 1,681 737 89 -- 

% of Total 
Riverine Habitat 
Disturbed to 
Construct 

7 -- 7 4 2 0.2 -- 

Available Area 
(acres) after 
Environmental 
Buffers Applied 

3,324 -- 3,324 3,324 3,324 3,324 --

Area of Surplus or 
Deficit (acres) To 
Implement ESH 
Program 

701 -- 701 1,643 2,587 3,235 --

% of Available 
Area (acres) 
Needed for ESH 
Program 

79 -- 79 51 22 3 --

Calculation of the annual construction rate is dependent on the total number of acres to be 

created, the number of acres in place when the program is implemented, the annual ESH loss 

(erosion) rate, and the number of years to reach the acreage goal (10 years for Alternatives 1, 2, 

3, 3.5) (reduced acreage goal for alternative 4). Because the annual construction is required to 

not only create a portion of the total number of acres to be created but also replace the acres 

eroded annually, the construction effort is a combination of ESH creation and ESH replacement.  

Table 30 presents the total number of acres in place at the beginning of bird nesting season each 

year, the number of the constructed acres that are newly created ESH, and the number of the 

constructed acres that are replacing the ESH that has eroded since the beginning of the nesting 

season the previous year. 
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Table 30
 

Fort Peck River Segment Annual Construction Acreage Data
 

 Alternative 1  Alternative 2  Alternative 3  

 

 

 

 

2005 Acres  247       247   

Create Goal Ac.  883       883   

Ann. Loss Rate  0.3  0.3  

Ann. Const. Ac.  270  270  

 ESH Ac.  

In Place  

          

 

 

 

 

Create  

New  

ESH  

Acres  

Replace  

Lost  

ESH  

Acres  

ESH Ac.  

In Place  

Create  

New  

ESH  

Acres  

Replace  

Lost  

ESH  

Acres  

ESH Ac.  

In Place  

Create  

New  

ESH  

Acres  

Replace  

Lost  

ESH  

Acres  Year  

0  247       247    

1  443  196  74     443  196  74  

2  580  137  133     580  137  133  

3  676  96  174     676  96  174  

4  743  67  203     743  67  203  

5  790  47  223     790  47  223  

6  823  33  237     823  33  237  

7  846  23  247     846  23  247  

8  862  16  254     862  16  254  

9  874  11  259     874  11  259  

10  882  8  262     882  8  262  

Alternative 3.5  Alternative 4  Alternative 5  

2005 Acres  247    247    247   

Create Goal Ac.  566    248    30   

Ann. Loss Rate  0.25  0.15  0.1  

Ann. Const. Ac.  146  37  3  

ESH Ac.  

In Place  

Create  

New  

ESH  

Acres  

Replace  

Lost  

ESH  

Acres  

ESH Ac.  

In Place  

Create  

New  

ESH  

Acres  

Replace  

Lost  

ESH  

Acres  

ESH Ac.  

In Place  

Create  

New  

ESH  

Acres  

Replace  

Lost  

ESH  

Acres  Year  

0  247    247    247    

1  331  84  62  247  0  37  225  0  3  

2  394  63  83  247  0  37  206  0  3  

3  442  47  99  247  0  37  188  0  3  

4  477  36  110  247  0  37  172  0  3  

5  504  27  119  247  0  37  158  0  3  

6  524  20  126  247  0  37  145  0  3  

7  539  15  131  247  0  37  134  0  3  

8  550  11  135  247  0  37  123  0  3  

9  559  8  138  247  0  37  114  0  3  

10  565  6  140  247  0  37  106  0  3  
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Table 31 summarizes the annual quantities and effort necessary to reach the ESH habitat acreage 

goal for each alternative over an initial 10-year period. Construction after that 10-year period 

will continue at the same annual rate and will consist solely of the replacement of the ESH acres 

lost to erosion, which ranges from 40 percent down to 10 percent depending on the alternative, 
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for  the Fort Peck River  Segment.  The  temporal limits on construction discussed in Section 2.3.3 

and summarized in Table 12 identify  47  days annually  when ESH construction could be  

accomplished in the Fort Peck River  Segment.  The  number  of  ―Teams of  Mechanical 

Operators‖  and ―Number  of  Dredges‖  are  the number  of  each category  assumed  to be  working 

simultaneously  in a  given year  to annually  complete the necessary  ―Days  of  Mechanical Work‖  

and ―Days  of  Dredge  Work‖  within the number  of  days available for construction (47).  The  

number  of  ―Teams of  Mechanical Operators‖  and the ―Number of Dredges‖  presented are  

rounded up to the next whole integer.  

Table 31
 
Annual Effects to Construct ESH in the Fort Peck River Segment
 

Alt 1 
2015 

BiOp Goals 

Alt 2 
2005 

BiOp Goals 

Alt 3 
Actual 
1998 

Alt 3.5 
Average 

1998-2005 

Alt 4 
Actual 
2005 

Alt 5 Existing 

Program 

ESH Acres to 
Construct/Replace 

265 N/A 265 142 37 3 N/A 

CY of Material 
Moved 

1,552,370 --
1,552,3 

70 
831,836 216,746 17,574 --

Area Disturbed 
(acres) 

787 -- 787 422 110 9 --

Days of 
Mechanical Work 

178 -- 178 95 25 2 --

Days of Dredge 
Work 

153 -- 153 82 21 2 --

Teams of  
Mechanical  
Operators  

4 -- 4 3 1 1 --

Number of 
Dredges 

4 -- 4 2 1 1 --

% of Available 
Area Affected 

24 -- 24 13 3 0.3 --

4	 ESH Creation and Replacement Methods in Research and 
Development 

There have been many methods considered for creating and replacing ESH in the upper Missouri 

River. Many of these are unproven, but could have a prominent or lesser role for the ESH 

program after careful testing to evaluate their efficacy. The methods described below are still in 

the research and development (R&D) phase and are not ready for large-scale use until the 

methods are further refined. They are discussed here because they will be deployed on a pilot-

scale and their effectiveness evaluated on an ongoing basis.  

4.1 Chemical Vegetation Removal 

Herbicides are  a  habitat management tool  that has been used in an attempt  to manage  succession  

on interchannel sandbars of  the Missouri River  (Latka  et al, 1993;  USACE, 2003a; USACE,  

2004a).  Dirks (1990)  documented successful least tern and  plover  nesting on herbicide-cleared 

interchannel sandbar  concluding, ―these  preliminary  findings indicate that least terns and plovers  

will use sandbars artificially cleared of vegetation for nesting.‖  
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The efficacy of herbicides as a management tool depends on many factors including herbicide 

toxicity, herbicide selectivity, applicator training, biology of the target and non-target plants, 

weather conditions, and their use in combination with other habitat management tools (e.g., 

mechanical removal of treated plants). 

Options available for herbicide treatment to maintain least tern and plover habitat are limited.  

Herbicides that could be considered for use must be registered for aquatic use by the U.S. 

Environmental Protection Agency (EPA). Two herbicides are currently approved for aquatic use 

and that are applicable for ESH - glyphosate and imazapyr. Glyphosate must be applied to 

actively photosynthesizing plants and offers little capability for residual vegetative control. This 

is because pre-nesting season application occurs before complete leaf-out of woody perennials 

and before germination of annual vegetation. Post-nesting season application typically occurs 

after seed set in annual vegetation. The imazapyr product, a pre-emergent herbicide with 

residual control, provides an effective alternative for control of vegetation using either a pre- or 

post-nesting season application (USACE, 2004a). 

The Omaha District has used glyphosate and imazapyr to treat vegetation on sandbars in the 

upper Missouri River (USACE, 2003a). For both herbicides, the formulations included the 

surfactant LI 700 and the drift retardant Chem-Trol (USACE, 2003a). If the Omaha District 

proposes to use another herbicide/surfactant/drift control/other ingredient, it would have to be 

EPA approved for aquatic use and would require coordination with the USFWS prior to use. 

The  behavior of  each herbicide formulation and its effects on  target plants are  different.  The  

purpose  of  this discussion is to describe  the Corps’ procedures and  the information on the  two  

herbicides being used.  

For herbicide application, the Corps may utilize either herbicide individually, or in combinations 

of the glyphosate (e.g., Rodeo) and imazapyr (e.g., Habitat). To provide a conservative analysis 

(representing the most herbicide use), it is assumed that the herbicide will always be applied at 

the maximum allowable concentration and in a combination as shown in Table 32. The 

concentration assumed for use is also at the maximum of the manufacturer-specified mixture rate 

(7.5 pints of  glyphosate per acre  and 6 pints of  imazapyr per acre).   In addition to the ―active  

ingredients‖ each 5 gallons of  formulation  is assumed to also include  0.4 pints of  drift retardant  

(e.g., Chem-Trol) and 0.2 pints of surfactant (LI  700).    

Table 32
 
Herbicide Formulation Use Assumptions
 

Ingredient  Purpose  Quantity Used  Per  Acre  
in a 5 Gallon Mixture  

Imazapyr Herbicide 6 pints* 

Glyphosate Herbicide 7.5 pints** 

LI 700 Surfactant 0.2 pints 

Chem-Trol Drift Retardant 0.4 pints 

Water Deliver Herbicide 28.4 pints 

* 6 pints imazapyr = 1.5 lbs imazapyr acid
 
  
** 7.5 pints  glyphosate = 3 lbs  glyphosate  acid
 
  

Certain inert ingredients can contribute to the toxicity of herbicide formulations or 

herbicide/surfactant mixtures to selected aquatic organisms (Monheit et al, 2004). In some cases 
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the toxicity of the inert ingredient may be greater than the toxicity of the active ingredient.  There 

has been recent concern about the ecological consequences of herbicide use on non-target 

organisms (specifically, amphibians) and the effects of the inert ingredients in glyphosate 

herbicide formulations. Reylea (2005) documented the effects of glyphosate-based herbicide 

Roundup and its surfactant (polyethoxylated tallow amine surfactant--POEA) on tadpoles. 

A major qualitative difference between the effect of glyphosate and glyphosate formulations on 

aquatic and terrestrial organisms concerns the POEA used in Roundup. For aquatic organisms, 

the surfactant POEA is much more toxic than glyphosate itself (USDA, 1997). As such, the 

results of Reylea (2005) only apply to formulations of glyphosate that contain the POEA 

surfactant and not to other forms of glyphosate. The glyphosate formulation Rodeo (as proposed 

for the ESH program) does not contain POEA and has been approved by the EPA for aquatic 

use. The toxicity of LI 700—the surfactant proposed for use in the ESH program—has been 

evaluated (Lapurga, 1996) and the review of the data (USDA, 1997; Monheit et al, 2004) 

suggests that the herbicide and surfactant mixture did not pose a risk to aquatic organisms at 

recommended concentrations. 

There  are three methods of applying herbicides that would be used on the Missouri River:  

1. 	 	 Aerial application by helicopter;  

2. 	 	 Mechanical equipment application, using quad-mounted or tractor-towed wand or boom 

sprayers; and  

3. 	 	 Pressurized backpack equipment.  

4.1.1 Aerial Application 

In comments on a site-specific herbicide application Environmental Assessment (USACE, 2003), 

the USFWS (2003a) recommended that the Corps implement the following project components 

for the control of vegetation with herbicides. The USFWS recommended that, in addition to 

strict applicator adherence to label instructions, including those that require herbicide application 

only during a narrow range of minimal ambient wind speeds: 

a)	 The helicopter will fly slow and low, as slow speeds can be combined with lower pump 

pressures to produce larger droplets; 

b)	 Nozzle orientation will be appropriately aligned to produce the desired droplet size; 

c)	 Boom length will be no more than 75% of the rotor diameter of helicopters in order to 

reduce drift caused by wingtip and rotor vortices; 

d)	 A microfoil boom, drift control system will be used; 

e)	 The drift retardant Chem-Trol will be used as a standard part of the project; and 

f)	 Aerial applicators will check equipment calibration and follow all practices (e.g., observe 

weather restrictions) to ensure proper delivery of herbicides. 

On average, helicopter spraying treats approximately 25 acres per hour of flight time. 

4.1.2 Mechanical Equipment Application 

With mechanical equipment application, the herbicide is applied with an ATV or tractor 

equipped with boom-mounted spray nozzles. A buffer strip not less than 50 feet in width 
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between the water and the treatment area is maintained on any side adjacent to water. 

Vegetation taller than approximately 5 feet is cut to 5 feet so that taller plants would not interfere 

with the spray pattern. An inert marker dye is used in the spray solution to aid in identifying the 

spray borders. With the use of this dye and maintaining an equal distance parallel to the ATV 

tracks of the previous spraying pass, a uniform spray application may be applied. 

4.1.3 Backpack Equipment Application 

The backpack sprayer can be used to wet the foliage for selective control in areas close to 

wetlands or other sensitive vegetation. A number of nozzle types can be used to alter spray 

patterns, and an extension tube can be added to provide additional reach. Marker dye can be 

used if needed to mark the vegetation to prevent skips or overlaps. Only a limited amount of 

area can be covered with each tank. The backpack sprayers can be re-filled without taking them 

off the back and are relatively trouble-free and simple to operate. Low-pressure (20 to 50 psi) 

backpack sprayers typically operate at a rate of 1 gallon or less per minute. 

4.1.4 Summary 

The herbicides, surfactants, and drift retardants used under the ESH program have received 

extensive research, testing, and human health and ecological risk assessment (WSDA, 2003; 

USDA, 1996; USDA, 2003; USDA, 2004; Henry et al, 1994). The risks associated with their 

use are minimal. Following the review of the proposed use of these chemical components in 

previous vegetation removal work on Missouri River sandbars, the USFWS has approved their 

use (USFWS, 2005).  

The two herbicides used by the Corps’ Omaha District under the ESH program provide different 

advantages. Both are intended to kill all vegetation on a site, but the length of time the herbicide 

can control the growth of competing vegetation varies. The glyphosate herbicide is designed to 

kill vegetation, including the underground root systems to reduce re-sprouting. The imazapyr 

remains temporarily active in the soil to reduce reinvasion of the plants. 

Most  herbicide applications do not greatly  disturb the soil  or  its protective  organic cover.  With 

aerial application, large  areas may  be  treated quickly  with a  small  labor force.  Direct application 

costs  are  low but the inability  of herbicide application alone to adequately  treat ESH reduces the  

cost-efficiency  compared  with other  methods.  Relatively  few workers should be  exposed  to the 

chemicals when they  are  applied in accordance  with the safety  precautions required according  to  

the manufacturer’s guidelines.  Aerial application of  herbicides can  be  implemented in remote,  

inaccessible areas where  access for other  application methods may be difficult.  

Tractor or ATV-mounted mechanical spray equipment has advantages similar to aerial 

application in timing, cost, low soil disturbance, and limited worker exposure. It is, however, a 

system limited to treatment of relatively flat, accessible areas. Hand application systems have a 

common set of advantages: targeting of individual unwanted plants is greater than with aerial and 

mechanical application; therefore, effects on non-target organisms and other elements of the 

environment can be reduced. 

The most recent (2004-2005) vegetation control practices (herbicide application, chopping, and 

brush-hogging) have not created functioning ESH that supported nesting. Observations from 

these herbicide applications include: 

Herbicide application alone appears to be less effective than brush-hogging alone or 
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herbicide application and brush-hogging; 

Effectively killed cottonwood stems have had a pronounced snow-fence effect (stopping the 

smallest sand particles, ―sugar sand‖) and allowed the establishment of dense stands of 

annual herbs in their lea; 

Partially killed cottonwood seedlings and saplings (by either chopping or herbicide 

applications) have basal sprouted, creating sugar sand dune formation structures that served 

as nursery sites for herb and grass seedlings; 

Rows of cottonwood saplings (sometimes for hundreds of feet across islands) have been 

missed by herbicide spraying, creating extensive linear wind-shadow areas that have become 

heavily colonized with both cottonwood seedlings and annual herbs and grasses; and 

The herbicide used often had no effect on leguminous herbs and many grasses. For example, 

with competition eliminated, partridge pea (Cassia fasiculata), wild sunflower (Helianthius 

sp.), tufted bent grass (Agrostis exerata), and sand drop-seed (Sporobolus spp.) have formed 

very dense monocultures in many treated areas. Cocklebur (Xanthium strumarium) and 

sand-spur (Cenchrus pauciflorus), neither of which has been observed in dominance 

previously, have proliferated into dense stands in many herbicide-treated areas. 

As noted, some plant species are naturally resistant to the herbicides used.  Where these naturally 

resistant species exist, explosive growth of the herbicide-resistant annual and perennial plants 

occurs, degrading the habitat. 

Rodeo herbicide was found to be effective for killing existing, leafed out vegetation but is 

comparatively slow-acting (2 to 3 weeks). Rodeo needs to be used after leaf-out while the plant 

is actively trans-locating and not stressed, and it is ineffective on seeds. Therefore, there is still 

annual plant germination from seed in the spring (Latka et al, 1993). 

The costs associated with applying herbicides typically involve two factors: the purchase of the 

product and labor. A staff member who is certified to apply herbicides—or an outside 

contractor—may perform the actual labor. Recent experience contracting for herbicide spraying 

on interchannel sandbars provides good cost numbers on a per-acre basis but must be weighed 

against the efficacy of herbicide-only treatment techniques. 

Actual cost from the spraying of sandbars for vegetation removal in 2005 included labor, 

materials, and equipment (helicopter with micro-foil or equivalent booms) necessary to perform 

aerial spraying of an estimated quantity of acreages not to exceed 657 acres of vegetation in the 

Gavins Point River, Lewis & Clark Lake, and Fort Randall River segments in South Dakota and 

Nebraska. The work, including all the herbicide for treatment, was completed for $127.50 per 

acre. 

4.2 Burning 

Where sufficient fuel exists on interchannel sandbars, fire can be used to remove vegetation and 

help retain habitat.  This discussion is limited to the use of burning as a tool to remove vegetation 

from early and mid-succession habitats on sandbars (generally less than 8- to 10-year-old 

vegetation). If sandbars contain mature trees, they would not be modified to create ESH. The 

method has been used with some success as Nelson (1999) documented the successful use of 

controlled fires to rid uplands on sandbars of persistent kochia and clover. 
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Burning techniques that would be used are broadcast burning and pile burning. Broadcast 

burning is the burning of material scattered over an open area such as a vegetated sandbar. 

Broadcast burns are usually ignited with handheld drip torches. Mechanical pre-treatment is 

often done in combination with broadcast burning. Brush or saplings may be cut and scattered 

prior to burning. Pile burning is done after mechanically cut woody material is piled. Piling can 

be done by hand or with heavy equipment.  Hand-held drip torches are used to ignite piles. 

In deciding whether to burn and which technique to use, the quantity, type, distribution, and 

moisture contents of the burnable material are of primary importance. In addition, the quantity 

of combustible material on a sandbar must be considered as many may lack sufficient material to 

carry a broadcast-burning fire. Temperature, wind, humidity, and the recentness an area was 

treated with herbicides should be considered in the decision to burn. Predictions must be made 

of the likely pattern and extent of smoke dispersed, the flame length, and rates of fire spreading. 

Broadcast burning dead vegetation has been tried on interchannel sandbars, but was not 

successful because the sandbars lacked sufficient combustible material to carry the fire (Latka et 

al, 1993).  However, burning was accomplished successfully by the USFWS on grassy shorelines 

in Montana. However, there was no subsequent use of the burned areas by least terns or plovers 

(Latka et al, 1993). Burning vegetation from interchannel sandbars can provide a method for 

removal of combustible materials but should not be considered a stand-alone technique for the 

preparation of ESH. 

With careful selection of burning conditions, burning can take advantage of the beneficial effects 

of fire while minimizing the risk of damage from uncontrolled wildfire. Burning could be 

effective on isolated islands, where gaining access for heavy mechanical equipment could be 

difficult or costly.  When effective, it can also be less expensive than other methods.  

Burning is a potentially property-damaging and life-threatening method of removing unwanted 

vegetation. With that in mind, vigorous safety procedures and monitoring can reduce the risk of 

injury, death, or property damage significantly. Selectivity is difficult to achieve consistently 

with fire. Also, burning may cause conditions that encourage the invasion of the treated site by 

other unwanted plants. Both of these effects depend on the heat tolerance, vigor, sprouting 

ability, and seed sensitivity of individual plant species and the duration and intensity of the fire. 

Smoke from burning reduces air quality, and the possible escape of a prescribed fire is always a 

serious consideration. 

Where there is sufficient material to sustain a fire, costs are estimated at $250 per acre (Raleigh 

et al, 2003). 

4.3 Other Methods 

Numerous other methods have been proposed during the development of the ESH Adaptive 

Management Plan. These involve methodologies that have yet to be tested and will likely be 

evaluated through a series of pilot projects that will receive their own site-specific NEPA 

documents.  These methods are described in Appendix H:  Adaptive Management. 
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Recreation Analysis of the Riverine Segments from
 
Fort Peck Dam, Montana to Ponca, Nebraska
 

1 Introduction 

1.1 Purpose and Scope 

The Master Manual Final EIS (USACE, 2004) established baseline recreation use of the riverine 

segments of the Missouri River for the affected environment and as a basis for comparison of the 

alternatives (see Missouri River Master Water Control Manual Review and Update, Volume 6C: 

Economic Studies, Recreation Studies, USACE, 1994). The baseline data used for the Master 

Manual Final EIS was collected and established with early 1990s information. The purpose of 

this current analysis is to update and supplement existing recreation data with more current 

visitation data and information on the amount, timing, and characteristics of major recreation 

activities. This will provide adequate information for the Programmatic EIS to fully discuss the 

affected environment, identify effects of each alternative on recreation, and compare the effects 

of the alternatives on recreation in each riverine segment. 

Based on the scoping comments, which usually referenced potential impacts to recreational 

activities and wildlife, this recreation analysis will identify the following, to the extent of the 

information available: 1) recreational attributes of the Missouri National Recreational River 

(MNRR) and other segments, including fishing, hunting, sightseeing, motor boating, canoeing, 

and the quest for solitude; 2) susceptibility of high noise levels to recreationists and wildlife; 3) 

periods when various recreation activities occur, the type of sites used, and available visitation 

data; 4) whether substitute sites may be available if access or use is limited for some activity 

areas such as sandbars or boat ramps; and 5) any attributes of the recreational activity (such as 

size and type of boats) that need to be considered when determining safety-related physical site 

criteria (such as channel depth/width for boating). 

A data search was conducted concerning recreation opportunities and uses along the upper 

Missouri River from Fort Peck Dam downstream to Ponca, NE. The segments assessed in this 

analysis include: 

The Fort Peck River Segment – Fort Peck Dam, MT to Lake Sakakawea headwaters near 

Williston, ND (river mile (RM) 1771.5 – RM 1568.0, 203.5 river miles); 

The Garrison River Segment – Garrison Dam near Riverdale, ND to Lake Oahe 

headwaters south of Bismarck, ND (RM 1389.9 to RM 1304.0, 85.9 river miles); 

The Fort Randall River Segment – Fort Randall Dam near Pickstown, SD to upstream of 

Niobrara River confluence, NE (RM 880.0 – RM 845.0, 35.0 river miles); 
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 The  Lewis &  Clark Lake  Segment –  Upstream of  Niobrara  River  confluence  to Lewis  

and Clark Lake  headwaters downstream of sandbar accretion islands, SD and NE (RM 
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845.0 –  RM 828.0, 17.0 river miles) ; 

1 
 Because the Fort Randall River  and  Lewis  &  Clark  Lake segments  are not segregated  by  a physical boundary  as 

with  the other  segments,  the recreation  data are typically  combined  in  the reference  material and  will be similarly  

combined  herein.    
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The Master Manual Final EIS recreation baseline was based on a recreation analysis conducted 

in 1992 for the Missouri River Master Water Control Manual Review and Update (USACE, 

1994). That recreation use analysis was based on extensive surveying, user interviews, and 

mathematical modeling and included characterizing the recreation within the mainstem 

reservoirs (e.g., Fort Peck Lake, Lake Sakakawea, Lake Oahe, Lewis and Clark Lake) as well as 

the river segments downstream from the dams. This current analysis is based on more recently 

published data gathered from analyses conducted at the federal, state, and local level. This 

updated information supplements the previous extensive research effort by being more recent 

and by focusing only on riverine recreation. 

1.2 Data Gathering 

Data for this analysis has been gathered from multiple sources including agency websites, 

reports, interviews, and site visits. Site visits were conducted at all of the publicly accessible 

areas for recreation in the aforementioned segments in two efforts, July 16 – 18 and August 8 – 

14, 2006. This includes some 400 river miles of the Missouri River from Montana to Nebraska. 

Water-based recreation locations along the river were identified through consultation with 

tourism literature, state and federal Web sites, and discussions with federal, tribal, state, and 

local agency personnel and recreational site users. Information gathered during site visits 

provided insight into recreation site characteristics, scope and level of use, and alternative site 

opportunities. An example of the Site Survey Form used to document the characteristics of each 

recreational site is provided as Attachment I: Site Survey Form. 

Discussions with tribal, state, and local agency personnel and users of recreation sites were also 

instrumental in providing information regarding characteristics, timing, and location of 

recreational activities along the Missouri River. Informal discussions were conducted with 

recreation site users whenever the opportunity arose during site visits. Information was obtained 

in person, by telephone, and/or by email from personnel representing the following agencies: 

Fort Peck Tribes; 

Yankton Sioux Tribe; 

Ponca Tribe of Nebraska; 

National Park Service, Yankton, SD; 

U.S. Army Corps of Engineers District Office: Omaha, NE; 

U.S. Army Corps of Engineers Field Offices: 
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o Fort Peck, MT,

o Riverdale, ND,

o Bismarck, ND,

o Pickstown, SD, and

o Yankton, SD;
 

Montana Fish, Wildlife and Parks Department;
 

North Dakota Game and Fish Department;
 

North Dakota Parks and Recreation Department;
 

City of Bismarck Parks and Recreation Department, Bismarck, ND;
 

South Dakota Department of Game, Fish and Parks; and
 

Nebraska Game and Parks Commission.
 

This recreation analysis did not employ original surveys or questionnaires to estimate site use or 

quality and is based on existing data and current information to characterize recreation use and 

quality. The availability of information on existing recreational uses is not consistent from 

segment to segment but is provided to the extent available. Future conditions may involve new 

recreational activities that are not addressed in this document. Additional emergent sandbar 

habitat will not result in any changes to reservoir operations or to in-pool elevations/fluctuations 

that could affect recreation activities in reservoir portions of segments. The following are the 

main data sources reviewed and used in this analysis. These sources were either accessed 

electronically or obtained in hard copy. 

2001 National Survey of Fishing, Hunting, and Wildlife-Associated Recreation; 

National Park Service, Yankton, SD: Monthly vehicle counts, 2006-2008, at overlooks at 

Mulberry Bend, NE; Standing Bear Bridge, SD; and Niobrara State Park, NE; 

Montana Fish, Wildlife and Parks Department: 2006 Fish Stocking Plan; 

Montana Fish, Wildlife and Parks Department: Statewide Comprehensive Outdoor 

Recreation Plan, 2008-2012; 

Montana Fish, Wildlife and Parks Department: Montana Fisheries Information System; 

Nebraska Game and Parks Commission: Fish Stocking Report; 

Nebraska Game and Parks Commission: State Comprehensive Outdoor Recreation Plan 

2006-2010; 

Nebraska Game and Parks Commission and South Dakota Department of Game, Fish, 

and Parks: Nebraska and South Dakota 2000 Missouri River Recreational Use Survey; 

North Dakota Game and Fish Department: Angler Use and Sport Fish Catch Survey on 

the Missouri River and Lake Oahe, North Dakota, April 1 through October 15, 2000; 

April 1 through September 30, 2003; and April 1 through October 31, 2006; 

North Dakota Game and Fish Department: Fishing Emphasis Area Report; 
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North Dakota Game and Fish Department: Fish Stocking Report; 

North Dakota Parks and Recreation Department: North Dakota 2008-2012 State 

Comprehensive Recreation Plan; 

South Dakota Department of Game, Fish and Parks: Fish Stocking Report; 

South Dakota Department of Game, Fish, and Parks: 2005 Angler Use and Harvest 

Survey of the Missouri River in South Dakota and Nebraska from Fort Randall Dam to 

Gavins Point Dam; 

South Dakota Department of Game, Fish and Parks – Division of Parks and Recreation: 

Statewide Comprehensive Outdoor Recreation Plan 2002. 

While many types of recreational activities take place on the riverine segments, particularly near 

population centers, the largest recreational use of these segments is fishing. As such, angler use 

data—collected by many state agencies to track fishing on important water bodies—is an 

important indicator of the extent of recreational use. Angler use data for the three segments from 

Fort Randall Dam to Ponca, NE was based on the angler use survey conducted in 2005 by the 

South Dakota Department of Game, Fish, and Parks and the 2000 Missouri River Recreational 

Use Survey jointly conducted by the Nebraska Game and Parks Commission (NGPC) and the 

South Dakota Department of Game, Fish, and Parks (SDGFP). The Montana reach of the Fort 

Peck River Segment also had available use data based on angler surveys conducted by the 

Montana Fish, Wildlife and Parks Department (MFWP). North Dakota angler use data is based 

on angler use and sport fishing catch survey reports between Garrison Dam and the traditional 

headwaters of Lake Oahe in 2000, 2003, and 2006 and paddlefish angling surveys upstream from 

Lake Sakakawea. The 2001 National Survey of Fishing, Hunting, and Wildlife-Associated 

Recreation, conducted by the U.S. Fish and Wildlife Service and U.S. Census Bureau 

(USFWS/USCB, 2002), was used to supplement segment-specific information with broader 

state-wide overviews. 

1.3 Master Water Control Manual Review and Update Study, 1994 

In July 1994, the Corps of Engineers published a technical report supporting the Missouri River 

Master Water Control Manual Review and Update (USACE, 1994). One component of the 1994 

Review and Update Study was to estimate recreational use in the lakes and free-flowing reaches 

of the Missouri River from Fort Peck Lake downstream to St. Louis, MO. The purpose of the 

1994 recreational use analysis was to assess changes in use and the economic impacts that would 

result from proposed alternative changes to the Master Water Control Manual, as these 

alternatives would result in different water levels and access conditions. The 1994 recreational 

analysis estimated recreational use for the study reaches that coincide with the scope of this 

analysis. 

Table 1 presents the estimated number of annual recreation days–by study reach–as it appears in 

Table 12 of the 1994 Review and Update Study. The user estimates are meant to be inclusive of 

all river-related recreation, which includes activities such as camping, picnicking, and cabin use 

as well as more typical water-related uses such as boating, swimming, and fishing.  There has not 

been a recreational analysis of these study reaches conducted at the same scope and level of 
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detail since  the 1994 Review  and Update Study.   Updated quantitative  data presented in this  

2009 analysis  was available for only  some  types of  recreational uses.  Therefore,  it  does not  

approach the  scope  of the 1994 analysis, which was based on estimates using  traffic  counts  and  

the Corps’ Visitation Estimation Reporting System (VERS) surveys.  

The reach designations identified in the 1994 Review and Update Study, and presented in Table 

1 below, do not consistently match the segment designations used in this analysis. Two of the 

reaches from the 1994 study (Fort Peck Lake – downstream and Lake Sakakawea – downstream) 

closely match the Fort Peck River Segment and Garrison River Segment, respectively, used in 

the present study. On the other hand, two reaches from the 1994 study (Lake Francis Case – 

downstream and Gavins Point Dam to Sioux City) include more river mileage than the Fort 

Randall River and Lewis & Clark Lake segments and the Gavins Point River Segment, 

respectively, used in this analysis. 

Table 1
 
1994 Review and Update Study – River-Based Recreation Use Estimates from 


Traffic Counts and the Corps’ 1992 VERS Survey
	

Reach Annual Recreation Days 

Fort Peck Lake – downstream 55,000 

Lake Sakakawea – downstream 216,000 

Lake Francis Case – downstream 130,000 

Gavins Point Dam to Sioux City 744,000 

Source: USACE, 1994. 

Table 2 presents the results of  a  separate analysis  contained within the 1994 Review  and Update 

Study  that estimates 1990 recreation use by  licensed anglers for  the riverine  reaches of  the upper  

Missouri River.  The  geographic areas sampled in each of  the five  states (Montana, North  

Dakota, South Dakota, Nebraska, and Iowa) where  these  reaches are  located were  selected by  the  

state  agency  that oversees fisheries based on their high proportion of  anglers using  Missouri  

River  sites.  The  Montana  sample  was drawn from residents who fished the Missouri River, 

based on a  recently  completed statewide  telephone  survey, and also randomly  selected non-

residents with Montana  fishing  licenses.  Most  resident samples in the other  states were  from  

counties adjacent to the Missouri River  (first tier counties).  In North Dakota, counties that were 

located one  county  away  from the river (second  tier counties) were  sampled if they  had high  

Missouri River  fishing  rates.  Non-adjacent counties with high populations were  also sampled in  

Nebraska  and South Dakota.  For  each reach, non-resident fishing  license holders from adjacent  

states were  also sampled; most  of  these  non-resident licenses were  purchased in the counties 

selected by  the state  fishery  agencies for  the resident samples.  The  number  of  user  days for  each  

reach was estimated by  assuming that the  responses regarding number and duration of trips to the  

Missouri River  by  resident and non-resident fishing  license  holders from each county’s sample  

were  representative  of  all  resident and non-resident fishing  license  holders in that county,  

respectively.  Because the  survey  was designed to maximize  the proportion of  Missouri River  
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anglers in the samples, the number of Missouri River angler days may be underestimated 

because they do not include samples from (or extrapolations of angler days to) counties where 

fishing license holders have relatively lower Missouri River angler use. 

Table 2
 
1990 Angler Recreation Use Estimates
 

Mean Estimated Trips* and User Days 

Reach 
No. of Resident 
Trips (Mean No. 

of Days/Trip) 

Non-Resident 
Trips (Mean 

No. Days/Trip) 

Angler Days 
Based on 

Mean Values 

Fort Peck Downstream 7,175 (2.2) 
=15,785 

11,460 (2.9) 
=33,234 

49,019 

Sakakawea Downstream 
(Garrison Reach) 

80,905 (1.8) 
=145,629 

4,776 (3.3) 
=15,671 161,390 

Fort Randall Downstream 43,937 (1.9) 
=83,480 

5,534 (2.6) 
=14,388 

97,868 

Gavins Point Downstream 
(South Dakota Only) 

63,547 (2.0) 
=127,094 

3,818 (3.4) 
=12,981 

140,075 

Gavins Point Dam to Sioux City 
(Nebraska Only) 

118,605 (1.9) 
=225,350 

5,576 (2.5) 
=13,940 

239,290 

Gavins Point Dam to Sioux City 
(Nebraska and South Dakota) 

352,444 26,921 379,365 

Totals 597,338 89,304 687,642 

Source: USACE, 1994; Exhibit A-2, Appendix C. *Trips refers to number of persons, not vehicles.

The number of river-based recreation days by anglers in Table 2 and those by both anglers and 

non-anglers in Table 1 show the same relative ranking among the four study reaches: the reach 

downstream from Gavins Point Dam has the highest number of user days; the reach downstream 

from Garrison Dam is second; the reach downstream from Fort Randall Dam is third; and the 

reach downstream from Fort Peck Dam has the lowest number of user days. To some extent the 

number of user days reflects the presence or absence of large population centers nearby. 

A direct comparison between the recreational use estimates presented in Tables 1 and 2 and the 

updated data presented in the following sections is not appropriate due to the differences in 

lengths of the study reaches, methods used to derive the numbers, and the differences in the 

purposes among the various studies used as source material for this document. 

Overall, the following major themes were identified from the data collected for this analysis: 

Fishing appears to be the major recreational activity engaged in along all segments of the 

Missouri River studied. 
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The Fort Peck River Segment has fewer recreational visitors than the other segments. 

Seasonality  is an important component of  recreation that needs to be  considered in  

implementing  the  emergent sandbar habitat  (ESH)  Program.  For  example, a  substantial  

proportion (16 percent) of  all  recreation on  the Fort Randall  River  and  Lewis &  Clark  

Lake  segments occurs during  the autumn months.  Except for  hunting, however, the ESH 

construction and maintenance  activities are  scheduled to occur  outside  of  the peak 

summer  recreation season, which is similar  to the  least tern and piping  plover  nesting 

periods.  These  nesting  periods can  begin as early  as April  15 and end as late as August 

25.  USFWS  consultation with the Corps on ESH construction activities established an

April  1 to September 15 restriction on construction activities within 0.25 mile of  an  

active  least tern or  piping  plover  nesting  site.  Recreation is currently, and will  continue  

to be, restricted by posting where  and when these two species are nesting.  

Waterfowl hunting is a major recreational activity along the Fort Randall River, Lewis & 

Clark Lake, and Gavins Point River segments. 

Recreation is not evenly distributed within a segment. Instead, it is often highly 

concentrated in areas within a segment, such as in proximity to dams or around municipal 

areas such as in and around Bismarck, ND on the Garrison River Segment. 

Qualitative (descriptive) information and quantitative data regarding the characteristics, volume, 

timing, and intensity of recreational use in the different Missouri River segments, sections or 

reaches within a segment, and at individual recreational sites are presented in the following 

sections of this appendix. This material provides information that can be used to assess the 

effects of the different ESH Programmatic Environmental Impact Statement (PEIS) alternatives 

on riverine recreation. 

1.4 Organization of Report 

This report is organized to characterize the recreational use of the upper Missouri River, by 

segment, from upstream to downstream. The general recreation characteristics of each segment 

and any outstanding recreational characteristics are identified. Information on characteristics of 

recreational activities, insights into recreational quality, and data on recreational use provided by 

state agencies are presented by reaches within segments wherever possible. A table providing 

river access sites visited in the segment in 2006 and their major facilities is presented near the 

end of each section and is updated to 2009 conditions. To identify trends in river-based 

recreation use in each segment in future years when no intensive visitor surveys are conducted, 

visitation data from Corps recreation areas within each segment for several recent federal fiscal 

years (FY; October 1 through September 30) through Fiscal Year 2008 (October 1, 2007 through 

September 30, 2008), are also presented for each of the segments. The Fort Randall River and 

Lewis & Clark Lake segments are combined in the same section of the report because they are 

the only segments in the ESH PEIS that are contiguous; they have surveyed reaches located in 

more than one segment; and many persons engage in the same recreational activities in both 

segments. Finally, important information and/or observations regarding recreation are also 

presented for each segment. 
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2	 Fort Peck Dam to Lake Sakakawea Headwaters near Williston, ND 
(Fort Peck River Segment) 

2.1 Fort Peck River Segment: General Setting 

The  Fort Peck River  Segment extends over 200 river miles, flowing  unchannelized from west to  

east from just  downstream of  the Fort Peck Dam in Fort Peck,  Montana, to Williston, North  

Dakota, below the  confluence  with the Yellowstone  River.  Major  tributaries include  the Milk,  

Poplar, and Yellowstone  rivers, although the latter  enters the Missouri River just  upstream of  the  

Lake  Sakakawea  delta  and influences only  a  short reach within the Fort Peck River  Segment.   

Abandoned channels and  several oxbow lakes remain in the flood plain.  Upstream of  Brockton, 

Montana  (RM 1660), the  flood  plain is  about 4  miles wide  and is bordered by  rolling grasslands,  

dry  land crops, and rangelands.  Downstream from this point, the flood plain narrows to a  1-

mile-wide valley surrounded by badlands (USACE, 2004).  

The 2000 Census (U.S. Bureau of the Census, 2000) reports the combined population for the four 

first tier
2 

2 
 The Master  Manual FEIS (USACE,  2004)  defined  the area  of  analysis  for  socioeconomic considerations  to  be  

―first tier‖ counties  where the Missouri River  intersected  a county.   The same convention  will be used  for  this  report.  

Montana counties (those adjacent to the Missouri River)--Valley, Richland, Roosevelt, 

and McCone-- was 29,939. By 2004, the estimated population was 28,817 (U.S. Bureau of the 

Census, 2006), representing a decrease of nearly 12 percent since the 1990 census. The 

population densities of Valley, McCone, Richland, and Roosevelt counties are 2, 0.75, 4.6, and 

4.5 persons per square mile, respectively. 

The Fort Peck River Segment also intersects two North Dakota counties (Williams and 

McKenzie). The combined population for these two counties in 2000 was 25,498 (U.S. Bureau 

of the Census, 2000). By 2004, the estimated population was 24,777 (U.S. Bureau of the 

Census, 2006), representing a decrease of more than 11 percent since the 1990 census. The 

population density of Williams and McKenzie counties in North Dakota is 10 and 2 persons per 

square mile, respectively. 

The climate of this part of Montana is typical of the North American high plains. Winters are 

moderately cold, with average January minimums near zero degrees Fahrenheit (F) and 

occasional cold periods below –20 degrees F. Summers are generally pleasant, with 

temperatures averaging in the 80s during afternoon hours and occasional hot periods exceeding 

100 degrees F. Low humidity, high temperatures, and moderate to strong winds cause rapid loss 

of soil moisture. Mean annual precipitation is 12-13 inches, with about 70 percent occurring 

from April to September. The average frost-free period is about 120 days. The area is also 

subject to intense lightning storms from July into September, often resulting in wildfires 

(USFWS, 1985). 

The Fort Peck River Segment is in a sparsely populated area of the United States, with associated 

low levels of highway traffic. The largest road in the area is U.S. Route 2 that runs east-west on 

the north side of the Missouri River through the entire segment. State and local roads provide 
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access to homes, ranches, and communities in the area. Public access to the river is limited to 

the recreation sites listed in Table 6a. The prominent water-related activities along this segment 

are boating and fishing. Designated swimming areas exist at only two sites along this segment 

(the Floodplain Recreation Area and the Culbertson Bridge Fishing Access Site). It is important 

to note that the swimming area at Lewis and Clark State Park (ND), although in the pool of Lake 

Sakakawea and therefore outside of the free-flowing river segment, was unusable at the time of 

the site visit in 2006 because of drought-impacted low lake levels and had been unusable for a 

number of years. 

Each recreation site along this segment included a boat ramp and parking facilities for boat 

trailers. The ramps at some locations were unimproved dirt or gravel, and a few sites had no 

facilities for picnicking or other activities. In 2006, drought conditions made the extensive 

boating facilities at Lewis and Clark State Park (ND) (including boat ramps, docks, gas dock, 

and a protected marina) inoperable because they were no longer inundated. The prolonged 

drought may have resulted in increased riverine recreation if boaters who would typically use the 

facilities at Lewis and Clark State Park use access points on the river instead because water 

levels in the riverine segment are more stable and boat ramp/recreation facilities remain 

accessible. 

During the site visits in 2006, sandbars were visible from only one recreation site along this 

segment. Educational signage concerning the protected interior population of least terns 

(hereafter referred to as least terns) and piping plovers and their habitat were conspicuously 

located at most recreation areas along this segment. 

The Montana Statewide Comprehensive Outdoor Recreation Plan (SCORP) 2008 to 2012 

identified the recreational activities that are most in need of additional facilities or sites in each 

planning region. For the two regions with counties located in the Fort Peck River Segment, the 

activities with greatest facility/area needs are: swimming, walking, and fishing in Region 6 

(which includes first tier Valley, McCone, and Roosevelt counties); and swimming, fishing, and 

motorized boating in Region 7, which includes first tier Richland County (MFWP, 2008). 

The North Dakota 2008-2012 State Comprehensive Outdoor Recreation Plan (SCORP) identifies 

trails, picnic areas, beaches/water access, and campgrounds as the top four recreation 

development needs for the entire state and also for Region 1, which includes all first tier counties 

in the North Dakota reach of the Fort Peck River Segment (NDPRD, 2007). The priority facility 

needs identified in the first tier counties in both Montana and North Dakota are commonly 

associated with river- and/or water resource-based recreation and highlight the importance of 

recreation along the Missouri River in this segment. 

Wildlife-associated recreation activities are important to residents of Montana (MT). 

Approximately 40 percent of MT residents at least 16 years old participated in hunting, fishing, 

or both in 2001, and 31 percent in 2006. Despite the decrease in participation in 2006, due at 

least partly to drought-related conditions, MT had the second-highest percentage among the 50 

states in both 2001 and 2006. In addition, approximately 28 percent of adult MT residents took 

trips away from home to observe, photograph, and/or feed wildlife in 2001, and 24 percent did so 

in 2006 (USFWS/USCB, 2002, 2008). 
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Adults spent about 4,068,000 days fishing in MT in 2001 and about 2,927,000 days in 2006. MT 

residents accounted for 86 percent of these adult fishing days in 2001 and 81 percent in 2006. 

Expenditures by adult anglers in MT totaled about $292,050,000 in 2001, of which about 

$148,824,000 ($36.58 per fishing day) was trip-related and the remainder was for equipment and 

other items. In 2006, although adult anglers spent fewer days fishing in MT than in 2001 and 

their total fishing-related expenditures in MT decreased to about $226,349,000, the trip-related 

portion of these expenditures actually increased to about $149,800,000 ($51.18 per fishing day) 

(USFWS/USCB, 2002, 2008). 

Adults spent about 2,442,000 days hunting in MT in 2001 and about 2,142,000 days in 2006. 

MT residents accounted for 84 percent of these adult hunting days in 2001 and 83 percent in 

2006. In 2001, adults targeted big game on 74 percent and migratory birds on 9 percent of their 

hunting days in MT; in 2006, these were targeted on 89 and 3 percent of the adult hunting days 

in MT, respectively. Expenditures by adult hunters in MT totaled about $237,605,000 in 2001, 

of which about $107,072,000 ($43.85 per hunting day) was trip-related and the remainder was 

for equipment and other items. Although adult hunting days in MT decreased between 2001 and 

2006, total expenditures by hunters in MT in 2006 increased to about $310,540,000, of which 

about $132,808,000 ($62.00 per hunting day) was trip-related (USFWS/USCB, 2002, 2008). 

Wildlife watching is popular in MT. Approximately 511,000 people 16 years of age or older 

(adults) took trips away from home, for a total of about 4,612,000 days (9 days per adult), to 

observe, photograph, and/or feed wildlife in MT in 2001. Of these, adult MT residents 

accounted for approximately 2,812,000 days (61 percent). Expenditures in MT related to 

wildlife watching in MT by MT residents and non-residents in 2001 totaled about $350,335,000, 

of which about $207,496,000 ($44.99 per day) was for trip-related expenses and the remainder 

was for equipment and other items (USFWS/USCB, 2002). In 2006, 512,000 adults took trips 

away from home to observe, photograph, and/or feed wildlife in MT, for a total of 3,081,000 

days (6 days per adult), of which about 1,578,000 days (51 percent) were by MT residents.  

Expenditures in MT in 2006 related to wildlife watching totaled about $376,451,000, of which 

about $302,625,000 ($98.22 per day) was trip-related (USFWS/USCB, 2008). 

2.2 Fort Peck River Segment: Fish Stocking 

In 2006, the Montana  Fish, Wildlife  and Parks Department (MFWP) stocked the Montana  reach  

of  the Fort Peck River  Segment (Montana  reach)  with 4,500 pallid sturgeon (1–9 inches long)  

from the Fort Peck Hatchery  and 4,500 pallid sturgeon (1–9 inches long) from the Miles City  

Fish Hatchery  (MFWP, 2007).  The  Fort Pack Hatchery  is located at the tail waters of  the Fort 

Peck  Dam;  and the Miles City  Fish Hatchery  is located at Miles City, MT, on the Yellowstone  

River.  The  pallid sturgeon is a  federally  listed endangered species.  Montana’s 2006 Fish  

Stocking  Plan does not identify  any  other  species being  stocked by  the  state  in the Montana  

reach.  Historically, the Montana  reach has been  stocked with both warm water  game species  

(e.g., largemouth bass) and cold water game species (e.g., Arctic  grayling  and brown and 

rainbow trout).  

On the North Dakota reach of this segment, from the Montana state line to Lake Sakakawea, the 

Missouri River had been historically stocked with paddlefish fingerlings by the North Dakota 

Game and Fish Department (NDGFD) in 1986, 1988, 1989, and 1990. However, no state-
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sponsored fish stocking has occurred in the North Dakota reach of the Fort Peck River Segment 

(North Dakota reach) since 1990, with the exception of 40 pallid sturgeon fingerlings that were 

stocked at the confluence with the Yellowstone River in 1998 (NDGFD, 2008). 

2.3 Fort Peck River Segment: Angler Use 

Because of  the relatively  shallow river depths in the  Missouri River  downstream from Fort Peck  

Dam in Montana, approximately  95 percent of  the  fishing  in this segment is done  from shore.   

Most  anglers are  day  users; only  about 5 percent  camp overnight.  The  majority  of the angling 

along the Missouri River  in the Montana  reach  is done  near fishing  access sites, which are  listed  

in Table 6a; near bridges and population centers; and on private land where  picnic areas have  

been constructed.  The  majority  of  boat anglers fish near the fishing  access sites and tend not to  

travel far away  due  to the shallow nature  of  the river.  The  same main species are  harvested by  

both shore  and boat anglers: sauger, walleye, and  paddlefish in the spring;  catfish  and sauger in  

the summer; and sauger and walleye in the fall.  Trout are  also caught near  Fort Peck Dam.  Most 

boats used by  Missouri  River  anglers range  from 12 to 18 feet long.  Most  of  these  boats,  

especially  those used to catch channel catfish and sauger (Haddix  and Fuller, pers. comm., 

2009), are  flat-bottomed  jet boats.  The  motor  on jet boats does not have  the propeller hanging  

down like  ―jon boats‖  do, so there  is less chance  of  boats running  aground in shallow water or  

having  propellers damaged by  encountering  cobbles or  gravel on the river bottom (Ruggles, pers. 

comm., 2009).  

Most anglers from the Fort Peck Tribes fish from shore.  Over half of the Tribal shoreline anglers 

use a set line that extends 60 to 70 feet out into the river and has up to five  hooks plus a weight at  

the end to ―anchor‖  it  to the river bottom.  The  lines are  set out early  in the morning  and are  

checked for  hooked fish in the evening.  Fishing  and hunting  on the Fort Peck Reservation  

require  only  a  Tribal license (Magnan, pers. comm., 2009a) and are  engaged in as recreational 

activities rather  than for  subsistence  (Magnan, pers. comm., 2009b).  The  most  frequently  caught 

species are  walleye, Northern pike, paddlefish, and burbot (Lota lota), commonly  called eelpout  

or  ling; a  few channel catfish are  also harvested.   There  are  a  few boat anglers in the Missouri 

River  along  the Reservation; some boats are  up to 25 feet long  with outboard motors, but jon  

boats with flat bottoms  and jet boats that have  no propellers are  more  frequently  used,  as 

sometimes the Missouri River  is only  16 inches deep and there  may  be  fallen trees lying  on the  

river bottom.  Most  fishing  is day  use; a  few may  camp near the shore, but most  of  those who  

camp use campgrounds at the Corps’ Fort Peck Dam and Lake  project (Magnan, pers. comm.,  

2009a).  

The  MFWP  estimates annual angler use of  many  of  the state’s water  bodies, including  multiple 

reaches of  the  Missouri River, through  a  statewide  mail survey.  The  reach  of  the Missouri River  

from just  below  Fort Peck Dam  downstream to the  North  Dakota  state  line  is classified by  the  

MFWP  as having  ―outstanding‖  fisheries resource  value, which is the highest classification.  

Angler use of  this Montana  reach has become  more  variable  in recent years, from an average  of  

7,962 user  days in 1997,  1999, and 2001 to 4,459 in 2003, 8,589 in 2005, and 5,084 in 2007.  

The  average  annual angler  days along  this Montana  reach from 1997 through 2007 is 6,993.   

Approximately 96 percent of this angler use is by  Montana residents (MFWP, 2009).  
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Table 3
 
Fort Peck River Segment – Montana Reach Annual Angler Use
 

Fort Peck Dam to  

Milk River  

Milk River to  

North Dakota Border  Totals 

Days Trips Days Trips Days Trips 

1997 2,978 60 5,337 127 8,315 187 

1999 2,765 71 5,529 123 8,294 194 

2001 5,200 107 2,017 34 7,217 141 

2003 1,644 38 2,815 57 4,459 95 

2005 6,165 110 2,424 44 8,589 154 

2007 1,794 35 3,290 41 5,084 76 

Average 3,424 70 3,569 71 6,993 141 

Source: MFWP, 2009. 

In the North Dakota reach, fishing occurs throughout the year between the confluence of the 

Yellowstone and Missouri rivers and the upstream end of Lake Sakakawea. Ice fishing in this 

riverine area begins when the river ices over, around December 1; 15 to 60 ice houses are sited 

here in addition to those on frozen Lake Sakakawea. Spring fishing begins when the river ice 

melts, around April 1; walleye and sauger are the major sport fish caught. The NDGFD and 

MFWP work cooperatively each year to establish appropriate paddlefish harvest goals. Because 

the 2-month paddlefish season ends when this goal is attained, often within 10 days after the 

season begins May 1, paddlefish angling pressure is short-term and intense (Luttschwager, pers. 

comm., 2009). Fall fishing, mainly for walleye and sauger (Ryckman, pers. comm., 2009), 

occurs from September until the river is ice covered. Approximately 30 percent of fall anglers 

fish from shore, and 70 percent from a boat. Most boats used are at least 16 feet long and have 

outboard motors; some also have trolling motors (Luttschwager, pers. comm., 2009). Most boat 

anglers launch from the two boat ramps in the North Dakota reach: at the U.S. Highway 85 

Bridge near Williston; and the Confluence Recreation Area (RA). Boat anglers fish in both 

shallow and deeper areas of the Missouri River and will move to sites far from the ramp if 

needed to achieve harvest success. The confluence area is attractive to anglers because of its 

diverse fishery habitat. Several shore fishing access points are located along the Missouri River 

in the North Dakota reach. The most frequently used of these accesses is the Pumphouse 

Pedestrian Access, located 4 to 5 miles upstream from U.S. Highway 85. This access is used by 

many shore anglers and can become crowded in the fall, when the water has relatively high 

clarity (Ryckman, pers. comm., 2009). 

Although the NDGFD has not published angler use data (other than paddlefish snagging data) for 

the reach of the Missouri River from the Montana State line downstream to Lake Sakakawea, 

data are available for the entire Missouri River system within North Dakota (NDGFD, 2007).  
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The  NDGFD estimates that between 40 to 50 percent of  North Dakota’s licensed anglers use  the 

Missouri River  system, which includes the riverine  segments and impounded waters of  Lake  

Sakakawea  and  Lake  Oahe.  Table  4 presents estimated North Dakota resident angler  use of the 

Missouri River system within North Dakota, based on a statewide angler questionnaire.  

Table 4
 
  
Missouri River System1  within North Dakota:   Resident  Angler Use
 
  

Years Anglers Angler Days 

1980-1984 54,200 No Data 

1985-1989 51,500 No Data 

1990-1994 39,200 459,000 

1995-1999 57,000 843,000 

2000-2004 60,500 732,500 

Source: NDGFD, 2007. 
1 
 Includes lakes and  pools.  

The NDGFD conducts an annual telephone survey of paddlefish snagging in the North Dakota 

reach of the Fort Peck River Segment.  Paddlefish snagging data is presented in Table 5. 

Table 5
 
Fort Peck River Segment – North Dakota Reach: Annual Paddlefish Snagging 


Use
 

Year Persons 
Snagging 
≥ 1 Day 

Mean 
Days per 
Snagger* 

Total 
Snagging 

Days* 

Mean 
Hours per 
Snagger* 

Total 
Snagging 

Hours* 

Total 
Paddlefish 
Harvested 

2008 2,867 2.01 5,815 5.34 15,308 1,114 

2007 2,860 2.29 6,538 6.09 17,421 829 

2006 2,743 2.69 7,384 8.38 22,989 1,059 

2005 2,521 2.43 6,118 5.01 12,636 1,100 

2004 3,006 2.87 8,621 7.77 23,354 1,076 

2003 3,063 2.65 8,120 11.90 36,447 1,041 

2002 3,335 2.60 8,671 10.80 36,018 1,364 

2001 4,016 2.60 10,442 11.50 46,184 1,566 
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2000 3,734 3.70 13,816 17.90 66,839 2,205 

1999 3,434 3.80 13,779 18.80 68,169 1,309 

1998 3,767 3.64 13,712 15.00 56,505 1,970 

1997 2,598 3.67 9,535 15.10 9,230 800 

Source: North Dakota Game and Fish Department (NDGFD), 2009.
 
*Snagging days and hours included efforts for snag & release (as well as snag & harvest)
 
beginning in 2003, and included efforts for extended snag & release beginning in 2007.
 

2.4 Fort Peck River Segment: Other River-Related Recreation 

Most hunting in the Montana reach is day use; few hunters camp overnight. Pheasants are 

hunted on foot along borders of grain fields and in riparian grasslands found between 

cottonwood-green ash-willow woodland riparian patches on the flood plain. Sharp-tailed grouse 

are hunted on foot on the uplands adjacent to the river bottomlands.  White-tailed deer are hunted 

on foot in bottomland agricultural fields and riparian areas.  Mule deer are hunted in foothills and 

breaks adjacent to the river. Deer also swim to islands in the river to escape hunters and to 

browse. Deer hunters access the islands in boats ranging from small flat-bottomed jon boats to 

boats 22 feet long (Wentland, pers. comm., 2009). Wild turkeys were re-introduced on the Fort 

Peck Reservation about 5 years ago, and soon their population will have grown enough to enable 

them to be hunted. Only Tribal members are able to hunt furbearers on the Reservation, and 

none of these game species are hunted along the Missouri River. Likewise, antelope and upland 

birds (pheasant, sage grouse, sharptail grouse, and Hungarian partridge) are hunted on the 

Reservation far from the Missouri River. On Reservation lands, Tribal members are allowed to 

trap bobcat, beaver, and muskrat (all of which are found along the Missouri River) as well as 

coyote (Magnan, pers. comm., 2009a). 

The Fort Peck River Segment is a staging area for migrating geese and ducks in the spring and 

fall, where they rest and forage before continuing their migration. The reach of the Missouri 

River from Fort Peck Dam to Wolf Point also serves as a wintering area for Canada geese and 

mallards during most winters.  Waterfowl are hunted as they forage in harvested fields, and when 

they return to the river to rest on gravel bars. Waterfowl hunters access islands and gravel bars 

with small jon boats and larger jet boats (Wentland, pers. comm., 2009). Most boats used in 

waterfowl hunting on the Montana reach are flat-bottomed jet boats, on which the propeller does 

not extend downward and so facilitates use in shallow water (Haddix and Fuller, pers. comm., 

2009). The larger boats require boat ramps for launching (Wentland, pers. comm., 2009). 

Hunting for white-tailed deer is extensive in the riparian woodlands along the Missouri River in 

the North Dakota reach of the Fort Peck River Segment. Most hunting trips are day use only, 

with no overnight camping. Bow hunting season extends from September 1 to January 3. Deer 

rifle season lasts 16.5 days, beginning the first weekend in November, and the Friday after that 

season ends, the 16.5-day deer muzzleloader season begins. Some hunting areas are accessed by 

walking, and some by boat from ramps at the Confluence RA or U.S. Highway 85 Bridge. Most 
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waterfowl hunting is done using decoys and/or blinds in harvested fields where migrating ducks 

and geese (especially Canada geese) forage for residual grain, rather than near the Missouri 

River. Blinds and pre-dawn arrival of hunters reduce disturbance to the waterfowl until the 

feeding flock is large enough to maximize the chances of a successful shot. Because the 

waterfowl are easily disturbed by noise and human movements, loud noise and intensive human 

activity even some distance away may result in waterfowl abandoning a foraging area for 

another, quieter one (Luttschwager, pers. comm., 2009). 

In the Fort Peck River Segment, a number of river access points are utilized for launching boats 

used for fishing, waterfowl hunting, and pleasure boating; other water resource-based 

recreational activities may also occur at these boat access areas. At Bridge Park, southeast of 

Wolf Point, MT, boating and other activities are enjoyed at the Lewis and Clark Fishing Access 

Site, where a semi-improved boat ramp and public restrooms are located. South of Poplar, MT, 

swimming in the Poplar River is enjoyed near the unimproved Dago Bend ramp, a launch site for 

Missouri River boaters about a mile upstream from the Poplar-Missouri River confluence. At 

Brockton, MT, boats can be launched into the Missouri River from an unimproved ramp on land 

owned by Jim Shanks, at RM 1651.0. Across the Missouri River from Culbertson, MT, just off 

MT Highway 16 is the Culbertson Bridge Fishing Access Site, which has an improved concrete 

ramp, and restrooms that is the focus for boat launching and other water resource-based 

recreational activities. Boaters also use the concrete Fort Buford Ramp at Fort Buford, ND, near 

the Lewis and Clark interpretive center at the Yellowstone-Missouri confluence (Shafer, pers. 

comm., 2009). 

On the Missouri River in Montana downstream from the confluence with the Milk River (just 

downstream of Fort Peck Dam), canoe and kayak use constitutes approximately 20 percent of 

total boating use, and most of the non-motorized boating occurs in the summer (Haddix and 

Fuller, pers. comm., 2009). Pontoons that float on top of the water are also used (Magnan, pers. 

comm., 2009a). Motorized boating use here is relatively low because of the shallowness of the 

Missouri River downstream of the Milk River confluence (Haddix and Fuller, pers. comm., 

2009). Boating activities commonly occur in flat-bottomed jet boats; the motor on these boats 

does not have the propeller hanging down like jon boats do, so there is less chance of boats 

running aground in shallow water or having propellers damaged by encountering cobbles or 

gravel on the river bottom (Ruggles, pers. comm., 2009). Jet boats are the most effective way to 

navigate long distances in the Montana reach because shallow depths may be frequently 

encountered. Most jet boats and boats with standard outboard motors used for pleasure boating 

have lengths ranging from 12 to 18 feet. Waterskiing is relatively rare in the section of the 

Montana reach downstream from the Milk River confluence, and relatively few boaters access 

islands to camp and/or engage in beach activities due to the mosquitoes and gnats that are found 

there (Haddix and Fuller, pers. comm., 2009). 

Published data concerning boating, swimming, hunting or other river-related recreation along the 

Fort Peck River Segment is not available. The undercurrents on the Missouri River discourage 

many from swimming in the river. Although no hiking trails are located along the Missouri 

River, bird watching is popular, especially near the confluence with the Poplar River (Magnan, 

pers. comm., 2009a). The Review and Update Study (USACE, 1994) estimates 55,000 annual 

recreation user days along this segment. This segment does not have the facilities or nearby 

large population centers found in the other segments that accommodate more varied and 
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intensive recreation use. For this reason, although current data on recreational uses other than 

fishing are not available, it is likely that the Fort Peck River Segment is used less intensively for 

non-angling river-related recreation activities than are the other segments. For those who 

recreate in the Fort Peck River Segment, however, the rural setting, naturalistic and scenic views, 

and relative solitude are important aspects of their recreational experience. 

2.5 Fort Peck River Segment: Sites Visited 

Locations of recreation areas and public river access points visited in the Fort Peck River 

Segment are identified by river mile in Table 6a.  Information about facilities at each site visited 

is also provided in Table 6a.  The number of visits to Corps water resource-based recreation 

areas downstream of Fort Peck Dam for several recent fiscal years is provided in Table 6b. 

Table 6a
 
Missouri River Recreation Sites: Fort Peck River Segment
 

River Mile and Site Name Boat  
Ramps  

Boat Trailer 
Parking  

Campsites (RV, 
Camper, Tent)  

Swim  
Beach  

1771 Fort Peck Floodplain RA 
(1) 

2 20 6 Yes 

1769.8 Roundhouse Point RA 
(1) 

1 20 4 No 

1768.7 Boy Scout RA 
(1) 

1 15 None No 

1766.4 Nelson Dredge RA 
(1) 

1 3 None No 

1764.1 School Trust Fishing Access Site * 
(1) 

1 6 None No 

1701.5 Lewis  & Clark Fishing Access Site 
(1) 

(Wolf Point/Route  13  Bridge Access Site) *  
1 7 + overflow * None No 

1678.9 Poplar River Access Point 
(1) 

1 3 + overflow * None No 

1620.8 Culbertson Bridge Fishing Access * 
(1) 

1 5 * None No** 

1589 Snowden Bridge Fishing Access Site* (1) 
Canoe* 5 * 3 + tent * No * 

1581.4 Confluence RA 
(2) 

1 60 None No 

1556 Pumphouse Pedestrian Access * 
(2) 

None None None No 

1552.6 Lewis and Clark WMA Fishing 
Access** 

(2) 
1 Some None No 

(1) (2)
RA = Recreation Area. WMA = Wildlife Management Area. Montana. North Dakota. 

*  Updated  2009.  Sources  of  update: Baxter,  personal communication,  2009; Fryda,  personal communication,  2009;  

Ruggles, personal communication,  2009; Ryckman,  personal communication,  2009.  

**  Updated  2010.  Sources  of  update: Baxter,  personal communication,  2010; NDGFD,  Missouri River  Boating/ 

Fishing  Access  Sites,  accessed  April 19,  2010  at http://www.gf.nd.gov/.  
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Table 6b
 
Corps Missouri River Recreation Area Visits: Downstream of Fort Peck Dam
 

River Mile and Site Name FY2000 FY2002 FY2004 FY2006 FY2008 

1771.0 Downstream Campground RA 40,900 25,155 25,023 28,987 58,352 

1771.0 Floodplain RA 4,436 4,253 4,217 3,407 34,668 

1769.8 Roundhouse Point RA 4,880 3,876 3,307 3,217 25,115 

1768.1 Dredge Cut Fishing Access Site * 6,353 4,487 3,491 3,927 3,217 

1770.0 First Dredge RA 3,086 3,044 1,789 5,822 11,329 

1769.2 Second Dredge RA 2,050 2,610 2,319 2,108 11,025 

1768.7 Boy Scout Park RA 2,385 2,637 1,813 5,883 6,179 

1766.4 Nelson Dredge RA 2,079 2,416 2,433 4,877 23,115 

Total d/s Water Resource-Based Visits 66,169 48,478 44,392 58,228 173,000 

Sources: USACE, 2008a; USACE, 2008b. 

RA = Recreation Area; all sites are in Montana. *Formerly known as Trout Pond RA. 

2.6 Fort Peck River Segment: Observations 

The Fort Peck River Segment has less recreational use than any of the other segments assessed in 

this analysis. The low number of recreational visitors on the Missouri River from Fort Peck 

Dam to Lake Sakakawea is very likely due to the relatively low population and population 

density in this area of Montana and North Dakota. The short warm season (120 frost-free days) 

and cold winters also would likely reduce the total number of days per year that recreationists 

can engage in certain outdoor recreational activities, such as camping or swimming, in this 

segment. 
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3	 Garrison Dam to Lake Oahe Headwaters near Bismarck, ND 
(Garrison River Segment) 

3.1 Garrison River Segment: General Setting 

Below Garrison Dam, the Missouri River flows approximately 86 miles in a south-southeasterly 

direction, passing the cities of Bismarck and Mandan, ND before entering Lake Oahe.  

Significant tributaries include the Knife River near Stanton, ND and the Heart River just 

upstream of the Lake Oahe delta and downstream of Mandan. Within the Garrison River 

Segment, the floodplain terraces form a complex of different low-lying landforms, many at an 

elevation within three feet above the river. This segment is also restricted to one main channel 

with very few side channels, old channels, or oxbow lakes. 

First tier counties in the Garrison River Segment (Burleigh, Morton, Oliver, McLean, and 

Mercer counties) had a 2000 population of 114,739 (U.S. Bureau of the Census, 2000).  By 2004, 

the estimated population was 117,048 (U.S. Bureau of the Census, 2006), an increase of about 9 

percent since the 1990 census. Burleigh County includes the City of Bismarck (population 

57,000), accounting for the much higher population density there (42 persons per square mile) 

than for the other counties (13 per square mile for Morton County, 8 per square mile for Mercer 

County, 4 per square mile for McLean County, and 3 per square mile for Oliver County). 

The region has a high latitude continental climate where there is little natural shelter from the 

climatic extremes. Winters are often long and cold, with occasionally severe blizzards. Cold 

spells with temperatures below zero degrees F for several days are not unusual (USACE, 1978). 

Summer temperatures near or above 100 degrees F are not uncommon, and clear to partly cloudy 

conditions prevail on 80 percent of the days during this season (USACE, 1978). The frost-free 

growing season averages 140 days per year and due to the northern latitude, long hours of 

sunlight occur in the summer months. During the summer season, thunderstorms bring a large 

share of the area’s annual precipitation, with 75 percent of the area’s precipitation occurring 

between April and September. Total annual rainfall averages between 14 and 15 inches per year 

(USACE, 1978). 

This region of  North Dakota, including  Bismarck, is bisected by  one  U.S. highway, U.S. 83, and 

one  interstate  highway, Interstate 94, which runs  through  the northern part of  the city.  Access to  

the Missouri River  along  the Garrison River  Segment is mostly  limited to a  small  number  of  

public  access points, with the exception of  the area  surrounding  Bismarck, ND.  There  is a  major  

increase  in accessibility,  public  and private, as the  river approaches and  proceeds through the 

Bismarck-Mandan area.  The  upper end of  the segment--just  downstream of  Garrison Dam--

provides camping  opportunities at two very  large  campgrounds.  These  campgrounds also 

include  boat ramps and  other  facilities.  The  stretch of  river between the campgrounds and the  

outskirts of  Bismarck  has few access points, most  of  which consist of  boat ramps with parking 

areas.  In the vicinity  of Bismarck there  are  numerous boat ramps, marinas, and an area  of  long 

sandy  beach known as the  Desert, which is a  focal point  for  water-based recreation and off-road 

vehicle recreation.  

Signage  educating  the public  on the protected least terns and piping  plovers was observed at only  

three  locations:  the Garrison Dam Downstream Recreation Area, the Garrison Dam Downstream 

Campground, and the Washburn Boat Ramp.   Local boaters confirmed that sandbars are  
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commonly used as beach areas and swimming access. The boaters were also aware that least 

terns and piping plovers use the sandbars for nesting. 

The North Dakota 2008-2012 State Comprehensive Outdoor Recreation Plan (SCORP) identifies 

trails, picnic areas, beaches/water access, and campgrounds as the top four recreation 

development needs for the entire state and also for Region 7, which includes all first tier counties 

in the Garrison River Segment (NDPRD, 2007). These priority facility needs are commonly 

associated with river- and/or water resource-based recreation and highlight the importance of 

recreation along this segment of the Missouri River. 

Wildlife-associated recreation activities are important to residents of North Dakota (ND).  

Approximately 35 percent of ND residents at least 16 years old (adults) participated in hunting, 

fishing, or both in 2001; this was the fifth-highest percentage among the 50 states 

(USFWS/USCB, 2002). Although this decreased to 29 percent in 2006 due partly to drought-

related conditions, ND was fourth-highest of the 50 states (USFWS/USCB, 2008). In addition, 

about 10 percent of adult ND residents took trips away from home to observe, photograph, 

and/or feed wildlife in 2001, and 6 percent did so in 2006 (USFWS/USCB, 2002, 2008). 

Waterfowl hunting, much of which occurs along the Missouri River system, was engaged in by 

over 35,000 ND residents during the 2001-2002 hunting season, for an average of 8 hunting days 

each.  Direct expenditures for waterfowl hunting in ND were over $28.5 million for ND residents 

and over $20.9 million for non-residents in that season. For all types of hunting, direct 

expenditures in ND during the 2001-2002 season were over $132.4 million for ND residents and 

nearly $34 million for non-residents (Bangsund and Leistritz, 2003a, 2003b). 

Adults spent about 1,635,000 days hunting in ND in 2001 and about 1,344,000 days in 2006.  

ND residents accounted for 83 percent of these adult hunting days in 2001 and 80 percent in 

2006. In 2001, adults targeted big game on 35 percent of the hunting days and migratory birds 

on 25 percent of the hunting days; in 2006, these were targeted on 42 and 14 percent of their 

hunting days, respectively.  Expenditures by adult hunters in ND totaled about $103,353,000 in 

2001, of which about $53,723,000 ($33.06 per hunting day) was trip-related and the remainder 

was for equipment and other items.  Although there were fewer adult hunting days in ND in 2006 

than in 2001, expenditures by adult hunters in ND increased to about $129,114,000 in 2006, of 

which about $72,445,000 ($53.90 per hunting day) was trip-related (USFWS/USCB, 2002, 

2008). 

Adults spent about 2,186,000 days fishing in ND in 2001 and about 953,000 days in 2006.  ND 

residents accounted for 90 percent of these adult fishing days in 2001 and 95 percent in 2006.  

Expenditures by adult anglers in ND totaled about $159,023,000 ($72.75 per fishing day) in 

2001, of which about $57,703,000 ($26.40 per fishing day) was trip-related and the remainder 

was for equipment and other items.  Expenditures in 2006 by adult anglers in ND totaled about 

$93,729,000 ($98.35 per fishing day), of which about $39,076,000 ($41.00 per fishing day) was 

trip-related (USFWS/USCB, 2002, 2008). 

An economic activity multiplier for ND was estimated for expenditures in ND by non-resident 

hunters and anglers during the 2001-2002 period using data from a study by Bangsund and 

Leistritz (2003a, 2003b).  To do this, direct expenditures were compared to the total economic 

activity generated by those expenditures.  Direct expenditures in ND of $33,962,400 by residents 

of other states (non-residents) for hunting generated a total of $78,510,400 of economic activity 

Appendix D 19 



   
  

  

    

     

     

  

     

   

 

Upper Missouri River Emergent Sandbar Habitat Mechanical & Artificial Creation and Maintenance 
Final Programmatic EIS 

in ND. The ratio/multiplier of direct expenditures to the total level of economic activity  

generated was 2.31; this means that for every dollar of non-resident expenditures, $1.31 of 

indirect economic  activity  was generated.  The same computation was made for fishing.  Direct 

expenditures of $31,897,700 in ND for fishing by  non-residents during the 2001-2002 period 

generated an overall economic activity of $71,161,700.  The multiplier for this activity  was 2.23.  

Similar figures based on relatively recent data  were not available for other recreational activities 

or other states.  When combined, these multipliers average 2.27.  This composite factor for non-

resident hunting  and fishing for the State of ND is believed to be representative of the Upper 

Missouri River states due to the similarity of their economies, and as such it is considered 

sufficient for the purposes of this analysis.  

Approximately  93,000 adults took trips  away  from home, for  a  total of  about 523,000 days (5.6  

days per adult), to observe, photograph, and/or feed wildlife  in ND  in 2001.  Of  these, adult  ND  

residents accounted for approximately  396,000 days  (76 percent).  Expenditures in ND  related to 

wildlife  watching  in ND  by  ND residents and non-residents totaled approximately  $27,100,000,  

of  which about $9,361,000 ($17.90 per day)  was  for  trip-related expenses and the remainder  was 

for  equipment and other items (USFWS/USCB, 2002).  In 2006, partly  due  to drought 

conditions, these  figures  were  reduced  to approximately  39,000  adults for about 264,000  days 

(6.8 days per adult).  Adult  ND  residents accounted for  about 168,000 (64 percent) of  these  days.   

Expenditures by  adults in ND  in 2006 related to wildlife  watching  totaled  about $22,913,000, of  

which about $4,952,000 ($18.76 per day) was trip-related (USFWS/USCB, 2008).  

3.2 Garrison River Segment: Fish Stocking 

The NDGFD regularly stocks the upstream end of this segment with trout (NDGFD, 2008). 

Each year since 1997, trout fingerlings (young fish 1 to 10 inches in length) have been stocked at 

the Garrison Dam tailrace and in some years at the Underwood Ramp at the Riverside Wildlife 

Management Area (WMA). In addition, a total of 153,572 Chinook salmon smolt (young 

salmon 4 to 6 inches in length) were stocked at the Garrison Dam tailrace in 2006, 2007, and 

2008. Table 7 presents the NDGFD fish stocking data in this segment. 
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Table 7
 
Missouri River Fish Stocking: Garrison River Segment
 

Year Location Type Size Number 

2008 Garrison Dam Tailrace Brown Trout Fingerling* 13,972 

2008 Garrison Dam Tailrace Chinook Salmon Smolt** 50,000 

2008 Garrison Dam Tailrace Rainbow Trout Fingerling 20,040 

2007 Garrison Dam Tailrace Brown Trout Fingerling 4,500 

2007 Garrison Dam Tailrace Chinook Salmon Smolt 53,572 

2007 Garrison Dam Tailrace Cutthroat Trout Fingerling 17,640 

2007 Garrison Dam Tailrace Rainbow Trout Fingerling 21,240 

2006 Garrison Dam Tailrace Brown Trout Fingerling 22,400 

2006 Garrison Dam Tailrace Chinook Salmon Smolt 50,000 

2005 Garrison Dam Tailrace Cutthroat Trout Fingerling 40,582 

2004 Garrison Dam Tailrace Brown Trout Fingerling 39,222 

2003 Garrison Dam Tailrace Cutthroat Trout Fingerling 37,908 

2002 Garrison Dam Tailrace Brown Trout Fingerling 45,522 

2002 Garrison Dam Tailrace Cutthroat Trout Fingerling 5,000 

2001 Garrison Dam Tailrace Cutthroat Trout Fingerling 30,451 

2001 Underwood Ramp Cutthroat Trout Fingerling 10,836 

2000 Garrison Dam Tailrace Brown Trout Fingerling 44,262 

1999 Garrison Dam Tailrace Cutthroat Trout Fingerling 31,835 

1999 Underwood Ramp Cutthroat Trout Fingerling 10,300 

1998 Garrison Dam Tailrace Rainbow Trout Fingerling 39,967 

1997 Garrison Dam Tailrace Brown Trout Fingerling 82,172 

Source: NDGFD, 2008. * Fingerlings = young fish 1-10 inches long. ** Smolt = young salmon 4-6 inches long. 

Note: An additional 20,854 brown trout fingerlings were stocked at an unidentified Missouri River location in 2006. 

3.3 Garrison River Segment: Angler Use 

Most  Missouri River  shoreline  fishing  access in  this segment occurs near boat ramps;  anglers 

park their vehicles in the  boat ramp parking  area  and walk along  the bank line  to a  good spot  for  

shore  fishing.  Most  shoreline  fishing  occurs during  March,  April, and  May, especially  near  

Bismarck and Mandan (Fryda, pers. comm., 2009).  Boat anglers use  a wide variety of boat sizes.   

Most  angling consists  of  day  use  and does not involve camping.  However,  a  small  percentage  of  

boat anglers camp on sandbars to enjoy  the aesthetics and naturalistic  setting  provided by  the  

island’s location in the middle of  the river.  Islands are  also much more  accessible by  boat for  

camping  than the shore, especially  in the riverine  areas at the upstream end of  Lake  Oahe  where  

banks have  very  steep slopes (Bailey, pers. comm., 2009).  When surface  elevations of  Lake  
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Oahe are high enough, anglers fish from shore for walleye, Northern pike, catfish, and bullhead 

at General Sibley Park at Bismarck, and for walleye in the early spring and fall at and near 

Graner Park RA (formerly Sugarloaf RA) near Mandan. At these two sites, anglers can also 

avail themselves of the varied camping facilities.  Little Heart RA and Graner Park RA have boat 

ramps from which boat anglers can launch (USACE, 2007b) when lake levels are high enough. 

Hours per month spent fishing by boat and shore anglers were derived from data collected from 

creel surveys that were conducted from April 1 to October 15, 2000; April 1 to September 30, 

2003; and April 1 to October 31, 2006 (Brooks and Hendrickson, 2001, 2004, 2007). The 

Garrison River Segment of the Missouri River was divided into two survey regions. The Upper 

Missouri River Region is about 46 river miles long and extends from Garrison Dam to the power 

line just south of the Steckel Boat Landing (Wilton Boat Ramp). The Lower Missouri River 

Region extends from there about 56 river miles downstream to what are typically the 

―headwaters‖ of Lake Oahe, near Huff. The boat angler hours and shore angler hours that were 

estimated for 2000, 2003, and 2006 in the Upper Missouri River Region are presented in Table 

8a, and those estimated for the Lower Missouri River Region are presented in Table 8b. 

Table 8a
 
Garrison River Segment, Upper Missouri River Survey Region - Angler Hours
 

Year and Fishing Mode April May June-Aug. Sep Oct* Total 

2000 Boat Angler Hours 3,935 7,278 19,384 6,420 849 37,866 

2000 Shore Angler Hours 1,717 1,035 3,102 1,117 143 7,114 

2000 Total Angler Hours 5,652 8,313 22,486 7,537 992 44,980 

2003 Boat Angler Hours 2,275 5,399 27,051 2,336 0 37,061 

2003 Shore Angler Hours 1,404 2,010 8,877 1,246 0 13,537 

2003 Total Angler Hours 3,679 7,409 35,928 3,582 0 50,598 

2006 Boat Angler Hours 12,919 14,917 42,131 4,101 2,665 76,733 

2006 Shore Angler Hours 5,429 2,232 5,438 2,296 968 16,363 

2006 Total Angler Hours 18,348 17,149 47,569 6,397 3,633 93,096 

Sources: Brooks and Hendrickson 2001, 2004, and 2007.
 
*Surveys were conducted until Oct. 15 in 2000, Sep. 30 in 2003, and Oct. 31 in 2006.
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Table 8b
 
Garrison River Segment, Lower Missouri River Survey Region - Angler Hours
 

Year and Fishing Mode April May June-Aug. Sep Oct* Total 

2000 Boat Angler Hours 29,870 52,408 33,220 24,870 1,289 141,657 

2000 Shore Angler Hours 14,521 19,935 19,996 5,551 3,236 63,239 

2000 Total Angler Hours 44,391 72,343 53,216 30,421 4,525 204,896 

2003 Boat Angler Hours 9,674 30,672 45,193 7,350 0 92,889 

2003 Shore Angler Hours 19,404 27,709 36,388 2,081 0 85,582 

2003 Total Angler Hours 29,078 58,381 81,581 9,431 0 178,471 

2006 Boat Angler Hours 63,254 38,136 37,436 6,246 9,223 154,295 

2006 Shore Angler Hours 14,943 5,252 8,913 3,849 1,822 34,779 

2006 Total Angler Hours 78,197 43,388 46,349 10,095 11,045 189,074 

Sources: Brooks and Hendrickson 2001, 2004, and 2007.
 
*Surveys were conducted until Oct. 15 in 2000, Sep. 30 in 2003, and Oct. 31 in 2006.
 

In the Upper Missouri River Region, for each time period the number of boat angler hours 

exceeded the number of shore angler hours.  This was also generally true for the Lower Missouri 

River Region in 2000 and 2006.  In 2003, a drought year, shore angler hours were higher in April 

than boat angler hours and for April through September were much higher in proportion to boat 

angler hours than was the case in 2000 or 2006.  The great increase in boat angler effort between 

2003 and 2006 may have been related to the relatively small size of walleye in 2003 and the 

relatively high catch and harvest rates and the increased size of walleye in 2006 (Brooks and 

Hendrickson, 2004, 2007), as well as a lack of suitable boat access due to low water levels in 

2003 (Brooks and Hendrickson, 2004).  Of all sport fish harvested from boat and shore, walleye 

accounted for 89 and 72 percent, respectively, in 2000; 86 and 60 percent, respectively, in 2003, 

and 94 and 46 percent, respectively, in 2006 (Brooks and Hendrickson, 2001, 2004, 2007).  The 

average number of hours that anglers fished per fishing trip was 4.0 hours per day, with the 

average trip lasting 2 days, in all three years surveyed.  The average one-way trip distance was 

74 miles in 2000, 49 miles in 2003, and 48 miles in 2006.  The shorter trip distances after 2000 

were consistent with the findings that non-resident anglers comprised 6 percent of an estimated 

50,393 anglers in 2000 but only 4 percent of 43,070 anglers in 2003 and 3 percent of 46,990 

anglers in 2006 (Brooks and Hendrickson, 2001, 2004, 2007).  Because the average trip 

continued to last 2 days, however, trip-related expenditures in North Dakota, except perhaps for 

gasoline, continued to contribute to the regional economy. 

3.4 Garrison River Segment: Hunting 

Most hunting in this segment is day use; few hunters camp overnight. Pheasants are hunted on 

foot in riparian grasslands found between cottonwood-willow woodland riparian patches on the 

riverbank (Bailey, pers. comm., 2009). White-tailed deer are hunted on foot in these riparian 

woodland patches. Deer also swim to islands covered with vegetation to browse. Because deer 
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are easily startled by loud noise (Fryda, pers. comm., 2009), deer hunters access the islands early 

in the morning, in boats ranging from small flat-bottomed boats to boats 22 feet long (Bailey, 

pers. comm., 2009). 

This segment of the Missouri River is a staging area for migrating geese and ducks in the spring 

and fall, where they rest and forage before continuing their migration (Fryda, pers. comm., 

2009). Within the Garrison River Segment, the reach from Garrison Dam to the mouth of Turtle 

Creek, near Washburn, is a waterfowl rest area closed to goose hunting but open to duck hunting 

in the fall (Halstead, pers. comm., 2009). Waterfowl may be hunted as they forage in harvested 

fields by hunters behind blinds that prevent their noise and movement from startling these birds.  

Waterfowl also use islands as roosting habitat where they rest and sleep before and after feeding, 

and so prefer relatively unvegetated islands with few places for predators to hide. Waterfowl 

hunters access these islands by boats, ranging from small boats with flat bottoms to those large 

enough to require boat ramps for launching.  Trolling motors are used instead of outboard motors 

when nearing the islands. The hunters use their boats as blinds, lay out portable blinds, or attach 

blinds to their boat rims to minimize their noise and movements from disturbing the easily 

startled waterfowl (Bailey, pers. comm., 2009). 

Hunters, like anglers, are concerned not only with their harvest but also with the aesthetic views 

from their hunting grounds, communing with and observing nature, and sharing the experience 

with their companions (Bailey, pers. comm., 2009). In the fall, hunters often use parking lots 

and campgrounds at recreation areas such as Graner Park RA (formerly Sugarloaf RA) and Little 

Heart Bottom RA at the upstream (riverine) end of Lake Oahe, in the Bismarck-Mandan area, as 

their base of operations while they hunt on adjacent lands for deer in riparian woodlands and 

pheasants in riparian grasslands or nearby croplands (USACE, 2007b). 

3.5 Garrison River Segment: Boating and Other River-Related Recreation 

Boating activities during the summer, mainly between Memorial Day through Labor Day, may 

involve boats up to 22 feet long. Some canoeing and kayaking also occurs during the summer 

(Bailey, pers. comm., 2009). One activity observed in this segment, which was not observed 

elsewhere, is a canoe drop off and pick-up service (canoe livery service). The proprietor 

indicated that she operated the only such service on the river for the past six years, but that 

another outfitter may have recently started in Pick City, ND. The proprietor indicated that the 

volume of canoe trips using this service averages less than one trip per week. 

Boating is a major activity along this segment of the Missouri River. Within the Garrison River 

Segment, in the reach between Garrison Dam and the area north of Bismarck, public boat access 

sites are spread relatively far apart; if a boat access in this portion of the segment is not operable 

or not accessible, the next closest boat access is likely to be many miles away (Halstead, pers. 

comm., 2009). 

In addition to the public boat ramps along the Garrison River Segment, there are a number of 

private marinas, especially near Bismarck. One new marina on the northern (upstream) end of 

Bismarck’s left descending bank was recently built as a component of a residential complex and 

has dock space for more than 300 boats. Other newly constructed waterfront residential 

complexes, not quite as extensive, have also incorporated docks and a private marina in the area 
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south of Bismarck with dock space for approximately 200 boats. There are also many private 

docks adjacent to homes along the river north and south of Bismarck. The incidence of private 

docks increases as the river approaches the Bismarck-Mandan area. Overall, the concentration 

of marinas, private docks, and boat access (see Table 9a) occurring in and around Bismarck is 

the greatest concentration of boating activity observed along any reach within any segment 

included in the ESH PEIS. 

A riverfront and inland recreation area (RA), officially the Kimball Bottom RA but locally 

known as ―the Desert‖, is about a 10-minute drive south of central Bismarck. The inland section 

of the RA is a combination of woods, sand dunes, and trails that are used for camping, all-terrain 

vehicle use, and dirt biking. There is also a concrete ramp with boat trailer parking area. The 

riverfront at the Desert is a unique sandy beach, often more than 100 feet wide and 

approximately half a mile long. The beach is easily accessible. Visitors are able to drive their 

cars, trucks, and boat trailers up to the water’s edge, and hundreds of vehicles may be on the 

beach on summer weekends. The Desert’s sandy beach is the largest recreation attraction in 

Bismarck and the surrounding area. Discussions with users indicate that on summer weekends, 

the entire stretch may be lined with cars and trucks and the water filled with jet skis and other 

watercraft. The beach is used for swimming, beach activities such as sunbathing and volleyball, 

and access to sandbars. 

Bismarck Department of Parks and Recreation personnel indicated that campers come from as 

far away as Jamestown, ND (100 miles) to enjoy the unique recreation opportunities at the 

Desert. Visitation at the Desert has been increasing over the years. On summer weekends when 

water conditions make sandbars accessible, as many as 4,000 people have been estimated using 

the beach and adjacent sandbars at the Desert (City of Bismarck Department of Parks and 

Recreation, personal communication, 2007). On sandbars here and elsewhere in the Missouri 

River, recreational boaters beach their boats on a sandbar and spend the day on the sandbar 

picnicking, playing sand volleyball, sunbathing, and engaging in other beach activities (Bailey, 

pers. comm., 2009). 

Hiking, bird watching, nature observation, outdoor photography, and enjoying scenic views are 

other outdoor recreational activities that are engaged in along the banks of the Missouri River in 

the Bismarck-Mandan area (Bailey, pers. comm., 2009). Bird watching, photography, and 

hiking are especially popular with day users and campers at several recreation sites located at the 

upstream (riverine) end of Lake Oahe near Bismarck and Mandan. Sibley Nature Park has a 

hiking trail 0.75 miles long.  Two small nature trails, as well as facilities for individual and group 

picnicking and camping with recreational vehicles or tents are located at General Sibley Park.  

Graner Park RA has facilities for individual and group picnicking, a primitive camping area, and 

a campground with electrical hookups (USACE, 2007b). 

3.6 Garrison River Segment: Sites Visited 

Locations of recreation areas, public river access sites, and marina areas visited in the Garrison 

River Segment are identified by river mile in Table 9a.  Information about facilities at each site 

visited is also provided in Table 9a.  The number of visits to Corps water resource-based 

recreation areas downstream of Garrison Dam and at the upper end of Lake Oahe for several 

recent fiscal years is provided in Table 9b. 
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Table 9a
 
Missouri River Recreation Sites: Garrison River Segment
 

River Mile and Site Name 
Boat 

Ramps 

Boat Trailer 
Parking and 
(Boat Slips) 

Camp Sites 
(RV, Camper, 

Tent) 

Swimming 
Beach 

1388 Garrison Dam Downstream RA 2 100+ 114 Yes 

1387 Riverdale WMA * None None 14 No 

1372.6 Stanton (UPA) Boat Ramp ** 1 30 None No 

1355 Washburn Boat Ramp 2 40 None No 

1346 Sanger Boat Ramp 1 15 15 No ** 

1344 Don Steckel Boat Landing 1 10 None No 

1324.4  Eagle Park  Canoe None None No 

1321.0 Hoge Island Park ** 1 100 None No 

1320 Misty Waters* Marina 1 60+(204) * None No 

1319.4 Kneifel Boat Landing * 1 * 30 ** None * No * 

1315.5 Grant Marsh Boat Launch ** 1 75 None No 

1312.5 South Port Marina 1 (376) * None No 

1311.9 Fox Island Boat Area 1 75 None No 

1307 General Sibley Park 1 50 120 No 

1302 Little Heart Bottom RA 1 100 None No 

1299 The Desert (Kimball Bottom RA) 1+Beach Hundreds Yes Yes 

1296 Graner Bottom Park RA 
(1) 

2 50+ 45 No 

RA = Recreation Area. WMA = Wildlife Management Area. 
(1) 

 One boat ramp  inaccessible  due to  low  water  level.  

* Updated 2009. Sources for updated information: Bailey, personal communication, 2009; Halstead, personal 

communication, 2009.
 
** Updated 2010. Sources for updated information: Gangl, personal communication, 2010; Smith, personal 

communication, 2010; Thompson, personal communication, 2010; Weixel, personal communication, 2010; 

NDGFD, Missouri River Boating/Fishing Access Sites, accessed April 19, 2010, at http://www.gf.nd.gov/.
 
Note: Entire segment is within North Dakota.
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Table 9b
 
Corps Missouri River Recreation Area Visits:  Downstream Areas near Garrison
 

Dam and Upstream Areas of Lake Oahe near Bismarck
 

Site Name FY 2000 FY 2002 FY 2004 FY 2006 FY 2008 

1388 Downstream RA 
(1) 

60,700 86,500 40,000 44,800 51,239 

1389 Missouri R. Ramp/ Tailrace E. RA 
(1) 

47,000 36,000 41,400 39,100 37,360 

1302 Little Heart Bottom RA 
(2) 

19,942 17,927 18,167 17,509 13,416 

1296 Graner Bottom Park/Sugarloaf RA
(2) 

38,133 43,322 34,925 21,085 31,594 

1307 General Sibley Park 
(2) 

132,723 96,595 73,583 73,378 106,107 

1299 Kimball Bottom RA (“the Desert”) (2) 
76,110 93,408 81,767 86,744 108,068 

Total Water Resource-Based Visits 374,608 373,752 289,842 282,616 347,784 

Sources: USACE, 2007a; USACE, 2008b.
 
RA = Recreation Area.
 
(1) 

 Downstream  of  Garrison  Dam,  in  North  Dakota.  
(2) 

 Upstream  end  of  Lake Oahe,  in  North  Dakota.  

3.7 Garrison River Segment: Observations 

Recreation along the Garrison River Segment is largely affected by the relatively large 

population in the Bismarck-Mandan, ND area. Upstream of Bismarck, river access consists 

mostly of public boat ramps. Recreational use of the river increases in the vicinity of the 

Bismarck-Mandan area, which has numerous marinas and heavily utilized river access at the 

Desert and other areas. Bismarck is also home to four colleges, which influences the level of 

recreational use of the river, especially at the Desert. Observations and discussions with local 

Parks and Recreation Department personnel indicate that the unique river-recreation 

opportunities at the Desert draw users from across the state and make this location the single 

most intensively used recreation area among the segments assessed in this analysis. 
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4	 Fort Randall Dam to Lewis & Clark Lake Headwaters (Fort Randall 
River Segment and Lewis & Clark Lake Segment) 

4.1 Fort Randall River and Lewis & Clark Lake Segments: General Setting 

This stretch of the Missouri River includes both the Fort Randall River Segment and the Lewis & 

Clark Lake Segment. The Fort Randall River Segment extends from Fort Randall Dam near 

Pickstown, SD (RM 880) to upstream of the Niobrara confluence (RM 845). The Lewis & Clark 

Lake Segment extends from RM 845 to RM 828, at the downstream edge of the accretion islands 

just downstream of the Sand Creek (SD) and Santee (NE) ramps. The Fort Randall River 

Segment and the upstream 4-mile-long reach (to Running Water, RM 841) of the Lewis & Clark 

Lake Segment are collectively designated as the 39-mile District of the Missouri National 

Recreational River (MNRR). This section is managed by the National Park Service (NPS) as a 

primitive recreational area to protect its fish and wildlife habitat, natural landscapes of the Lewis 

and Clark National Historical Trail, and cultural resources. 

The  following  description of  the  general setting  of  the Fort Randall  River Segment is derived  

from the NPS’s 1997 General Management Plan and Final Environmental  Impact Statement for  

the Missouri National Recreational River  (NPS, 1997).  This river segment is approximately  

2,000 to 3,000  feet wide  above  the confluence  with the Niobrara  River, meandering  through a  

valley  that varies in width from 5,000 to 9,000  feet.  The  banks along this segment tend to  

restrict flow  to one  main  channel;  there  are  only  a  few side channels and backwaters (USACE, 

2004).  Much of  the shoreline  along  the Nebraska banks is composed of  forested chalkstone  

bluffs adjacent to gently  rolling  to flat bottomlands containing  both croplands and livestock 

rangelands.   The  shore  is  occasionally  bordered  by  cottonwood forests  interspersed with several  

concentrated seasonal cabin developments.  On the  South Dakota side, the valley  bottom is up to 

1 mile wide  and  is bordered by  forested  chalkstone  bluffs and rolling  hillsides.  Agriculture  and  

grazing  of  the bottomland are  the  most  common land uses, and this segment  receives no 

significant inflow from tributaries.  

The  first tier  counties for  these  two  segments are  Boyd and Knox  counties in Nebraska and 

Gregory, Charles Mix, and Bon Homme counties in South Dakota.  The  combined population for  

the three  first tier South Dakota counties was 21,402 in 2000 (U.S. Bureau of  the Census, 2000).   

By  2004, the estimated population was 20,502 (U.S. Bureau of  the Census, 2006), a  decrease  of  

over 5 percent since  the  1990 census.  The  population densities of  Gregory, Charles Mix, and  

Bon Homme counties are 5.25, 8, and 13 persons per square mile, respectively.  

The  combined population for  the  two Nebraska  counties in 2000 was 11,812 (U.S. Bureau of  the  

Census, 2000).  By  2004,  the population  was estimated to be  11,262 (U.S. Bureau of  the Census,  

2006), a  decrease  of more  than 10 percent since  the 1990 census.  The  population densities of  

Boyd and Knox counties in South Dakota are 4 and 8 persons per square mile, respectively.  

South Dakota and  Nebraska experience  a  continental interior  climate  with great variation in  

seasonal temperatures.  Summers are  typically  very  hot and winters are  cold, with the frost-free  

period averaging  approximately  155 days (USACE, 2004a).  Prolonged droughts of  several  

years’  duration and frequent shorter periods of  deficient moisture, interspersed with periods of  

Appendix D 28 



   
  

  

   

     

        

  

    

  

     

 

      

   

      

          

          

 

Upper Missouri River Emergent Sandbar Habitat Mechanical & Artificial Creation and Maintenance 
Final Programmatic EIS 

abundant precipitation, are typical (USACE, 2004a). Temperatures range from over 100 degrees 

F in summer to –20 degrees F in winter. Wintertime temperatures average 24 degrees F, with an 

average daily low of 14 degrees F. The average summer temperature is 72 degrees F, with an 

average daily maximum of 85 degrees F (USACE, 2004a). 

Annual precipitation is approximately 25 inches, with 80 percent of this falling from April 

through September (USACE, 2004a).  Thunderstorms occur on approximately 45 days each year, 

with tornadoes and severe thunderstorms occurring much less frequently. Average annual 

snowfall is 34 inches (USACE, 2004a). 

There are no interstate routes providing access to these segments from either the South Dakota or 

the Nebraska sides of the river, and the only U.S. route providing access to either of the segments 

is U.S. Route 18/281 at the Fort Randall Dam. All other roads providing access to these two 

segments from the Nebraska or South Dakota side are state roads (SR 12 in Nebraska and SR 

46/50 and SR 37 in South Dakota) and local roads. These state and local roads provide access to 

homes, farms, and communities in the area. 

The  South Dakota Statewide  Comprehensive Outdoor Recreation Plan (SCORP) 2008 identified  

no region-specific  needs  but included as statewide  ―high priority‖  local and state  projects for  

Land  and Water  Conservation Fund Act funding  the  following: acquisition of  land for  park areas 

and open space; trails; campgrounds and associated facilities; and interpretive  and educational 

facilities (SDGFP, 2008).  The  SD SCORP  2002 provided population-per-facility  ratios for  each  

of  the eight planning  regions.  Region 3, which includes  all  first tier  counties in the  South  Dakota 

portion of  the Fort Randall  Dam to Lewis and Clark Lake  segments, appeared to have  at least an 

average  supply  of  boat ramps, campsites, fishing facilities, public  hunting  acres, beaches, and 

perhaps hiking  trails compared to other  regions.   Activity  participation rates were  reported only  

on a  statewide  basis, however,  and  Region 3  residents may  participate  in these  activities so often 

that there  are  actually  deficiencies in the number  of  facilities.  ―High priority‖  was assigned to 

State  development of  new trails, camping  facilities, nature  areas, boat ramps and docks, picnic  

areas and shelters, swimming  beaches, fishing  areas and docks, and interpretive  and educational  

facilities statewide  (SDGFP, 2003).  All these  high-priority  facilities can be  associated with  

river- or water resource-based recreation, highlighting the importance of this type of recreation in 

South Dakota.  

The  Nebraska  State  Comprehensive  Outdoor  Recreation Plan (SCORP) 2006-2010 also reported  

participation rate data  only  on a  statewide  basis.  Outdoor  recreation activities in which the ten 

highest percentages of  Nebraskans participate  included walking, picnicking, visiting  State  Parks, 

swimming, viewing/photographing  natural scenery,  fishing,  and  boating (NGPC, 2006).  All  

these  activities can be  enjoyed along  the Missouri  River  in the Fort Randall  River  and Lewis and  

Clark Lake segments.  

Waterfowl hunting is a  popular  activity  along these  two segments and  also along  the  river  

segment downstream from Gavins Point Dam.  Targeted species include  Canada  goose,  snow 

goose,  mallard, and other  migrating  waterfowl.  Numerous permanent duck  blinds were  observed  

nestled in the wetlands and low vegetated sandbars along  the river, whereas duck blinds were  not 

observed in the two upstream river segments.  The  Fort Randall  River  and Lewis and Clark Lake  

segments  appear  to have  more  vegetated islands and more  wetland  areas  than the Fort  Peck  and  
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Garrison river segments. A number of outfitters provide blinds and transportation to preferred 

hunting areas along the river. 

Wildlife-associated recreation activities are important to residents of South Dakota (SD) and 

Nebraska (NE). The proportion of SD and NE residents at least 16 years old (adults) who 

participated in hunting, fishing, or both in 2001 was 31 and 24 percent, respectively; SD had the 

sixth-highest percentage among the 50 states, and NE was twentieth (USFWS/USCB, 2002).  

Due at least partly to drought conditions, in 2006 these proportions decreased to 23 and 17 

percent, respectively; SD was twelfth and NE twenty-fourth among the 50 states 

(USFWS/USCB, 2008). In addition, about 14 percent of adults in SD and 12 percent in NE took 

trips away from home to observe, photograph, and/or feed wildlife in 2001; in 2006, these were 

19 and 11 percent, respectively (USFWS/USCB, 2002, 2008). 

Adults spent about 2,425,000 days hunting in SD in 2001 and about 1,719,000 days in 2006.  SD 

residents accounted for 48 percent of these adult hunting days in 2001 and 69 percent in 2006.  

In 2001, adults targeted big game on 22 percent and migratory birds on 22 percent of their 

hunting days in SD; in 2006, these were targeted on 32 and 12 percent of adult hunting days in 

SD, respectively.  Expenditures by adult hunters in SD totaled about $223,195,000 in 2001, of 

which about $112,817,000 ($46.93 per hunting day) was trip-related and the remainder was for 

equipment and other items.  Although there were fewer adult hunting days in SD in 2006 than in 

2001, expenditures by adult hunters in SD increased in 2006 to about $185,258,000, of which 

about $117,063,000 ($68.10 per hunting day) was trip-related (USFWS/USCB, 2002, 2008). 

Adults spent a total of about 2,984,000 days fishing in SD in 2001 and about 1,697,000 in 2006.  

Adult SD residents accounted for 75 percent of these adult fishing days in 2001 and 83 percent in 

2006. Expenditures by adult anglers in SD totaled about $182,480,000 ($61.15 per fishing day) 

in 2001, of which about $86,439,000 ($28.97 per fishing day) was trip-related and the remainder 

was for equipment and other items. Expenditures in 2006 by adult anglers in SD totaled about 

$131,089,000 ($77.25 per fishing day), of which about $58,624,000 ($34.55 per fishing day) was 

trip-related (USFWS/USCB, 2002, 2008). 

Approximately  181,000  adults took trips away  from home, for  a  total  of  about 1,923,000 days  

(10.6  days per adult), to observe, photograph, and/or feed  wildlife  in SD in  2001.  Of  these, adult  

SD residents accounted for  approximately  1,409,000 days (73 percent).  Expenditures in SD  

related to  wildlife  watching in SD by  SD  residents and non-residents in 2001 totaled 

approximately  $91,958,000, of  which about $53,556,000 ($27.85 per day) was for  trip-related 

expenses and the remainder was for  equipment and other  items  (USFWS/USCB, 2002).  In 2006, 

the number  of  adults who took trips to observe  wildlife  in SD increased to about 270,000, but the  

total trip days decreased to about 1,382,000 (5.1 days per adult).  Adult SD residents accounted 

for  about 690,000 (50 percent)  of  these  trip days.  Despite  the decrease  in number  of  wildlife  

watching  trip days by  adults from 2001  to 2006,  in 2006 total expenditures by  adults related to 

watching  wildlife  in SD away  from home increased to $183,304,000, and trip-related 

expenditures  increased to about $129,930,000 ($94.02 per day) (USFWS/USCB, 2008).  

In NE, adults spent about 2,204,000 days of hunting in 2001 and about 1,611,000 in 2006. NE 

residents accounted for 83 percent of adult hunting days in NE in 2001 and 97 percent in 2006. 

In 2001, adults targeted big game on 35 percent of the hunting days and migratory birds on 18 

percent of the hunting days; in 2006, these were targeted on 36 and 25 percent of the hunting 
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days, respectively. Expenditures by adult hunters in NE totaled about $198,120,000 ($89.89 per 

hunting day) in 2001, of which about $74,819,000 ($33.95 per hunting day) was trip-related and 

the remainder was for equipment and other items. Although adults hunted for fewer days in NE 

in 2006 than in 2001, expenditures by adult hunters in NE increased in 2006 to about 

$231,032,000 ($143.41 per hunting day), of which about $46,027,000 ($28.57 per hunting day) 

was trip-related (USFWS/USCB, 2002, 2008). 

Adults spent about 3,204,000 days fishing in NE in 2001 and about 3,096,000 in 2006.  NE 

residents accounted for 91 percent of adult fishing days in 2001 and 94 percent in 2006.  

Expenditures by adult anglers in NE totaled about $146,359,000 ($45.68 per fishing day) in 

2001, of which about $60,283,000 ($18.81 per fishing day) was trip-related and the remainder 

was for equipment and other items.  Although adults fished for fewer days in NE in 2006 than in 

2001, total expenditures by adult anglers in NE in 2006 increased to about $181,280,000 ($58.55 

per fishing day); of these expenditures, the ones that were trip-related also increased, to about 

$60,992,000 ($19.70 per fishing day) (USFWS/USCB, 2002, 2008). 

In NE, approximately 186,000 people 16 years of age or older (adults) took trips away from 

home, for a total of about 2,240,000 days (12 days per adult), to observe, photograph, and/or feed 

wildlife in NE in 2001. Of these, adult NE residents accounted for approximately 1,538,000 

days (69 percent). Expenditures in NE related to wildlife watching in NE by adult NE residents 

and non-residents in 2001 totaled approximately $129,747,000, of which about $18,413,000 

($8.22 per day) was for trip-related expenses and the remainder was for equipment and other 

items (USFWS/USCB, 2002). In 2006, the number of adults who took trips to observe wildlife 

in NE decreased to about 176,000, and their total trip days decreased to about 906,000 (5.1 days 

per adult). Adult NE residents accounted for about 808,000 (89 percent) of these trip days 

(USFWS/USCB, 2008). Despite the 60 percent decrease in wildlife-watching trip days by adults 

in NE between 2001 and 2006, total expenditures by adults in 2006 related to wildlife watching 

in NE increased to about $141,910,000, of which about $22,741,000 ($25.10 per day) was trip-

related (USFWS/USCB, 2002, 2008). 

4.2 Fort Randall River and Lewis & Clark Lake Segments: Fish Stocking 

Fish stocking did not occur in these segments during 2005 through 2008 in Nebraska, as reported 

by the Nebraska Game and Parks Commission (NGPC, 2009) or during 2005 through 2007 in 

South Dakota, as reported by the South Dakota Game, Fish and Parks Department (SDGFP, 

2007, 2009). One tributary in Nebraska, Steel Creek, was stocked with 200 nine-inch rainbow 

trout, but this creek has no public access. 

4.3 Fort Randall River and Lewis & Clark Lake Segments: Angler Use 

Fishing is an important recreational activity along these two segments. Shore fishing and boat 

fishing occur in the Fort Randall Dam tailrace, especially along the west side. Boats used by 

anglers here mainly range from 14 to 20 feet long and have outboard motors; in the summer, 

pontoon boats are also used. Walleye is the main sport fish, and it is illegal to harvest paddlefish 

in the tail waters. Bow hunting for carp, which like slow water, occurs in a bay at the Randall 

Creek RA (Nye, pers. comm., 2009). 
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The Upper River reach is commonly used in recreational surveys; it extends from the Fort 

Randall Dam tail waters to the mouth of Bazile Creek, which is 2 miles downstream from the 

downstream end of the 39-mile District of the MNRR, and so is located in both the Fort Randall 

River and Lewis & Clark Lake segments. 

The Yankton Sioux Reservation is located on the SD side of the Upper River reach of the Fort 

Randall River Segment. Because no boat ramps access the Missouri River within the exterior 

boundaries of the Yankton Sioux Reservation, most Tribal members who fish do so from shore; 

walleye and catfish are the major catches (Abdo, pers. comm., 2009a). In the Upper River reach, 

some shore angling occurs near the public boat ramps on the Nebraska side of the river 

(Schuckman, pers. comm., 2009b). Ponca Tribal Land is located in Nebraska, at the Niobrara 

confluence. Members of the Ponca Tribe of Nebraska fish from shore at the mouth of the 

Niobrara using set lines as well as rod and reel and do not engage in much boat fishing; the main 

species caught are carp and catfish, with some walleye and drum (Robinette, pers. comm., 

2009a). Nearly all fishing by Yankton Sioux and Ponca Tribal members is recreational rather 

than for subsistence; if a particular site can not be used or accessed, many substitute sites exist 

that offer good fishing success (Abdo, pers. comm., 2009b; Robinette, pers. comm., 2009b). 

Boat anglers in the Upper River reach of both segments fish for white bass, largemouth and 

smallmouth bass as well as walleye, and catfish are found at scour holes (Nye, pers. comm., 

2009). Some regional bass fishing tournaments are held in the Upper River reach (Schuckman, 

pers. comm., 2009b). Many of the boat anglers live in seasonal cabins on the Nebraska shore. 

Most fishing boats are 16 to 18 feet long; longer boats are also used but must navigate carefully 

to avoid being grounded or having propellers damaged by hitting rocks or gravel in the lower 

half of the Upper River reach (Nye, pers. comm., 2009). 

In the Upper River reach of the Lewis & Clark Lake Segment, shore anglers of the Ponca Tribe 

of Nebraska fish at the mouth of Bazile Creek and near the Niobrara Village (Townsite) and 

Ferry Landing ramps (Robinette, pers. comm., 2009a). Shore angling is very popular at the 

Niobrara Townsite ramp, where a chute adjoining the boat ramp provides excellent sauger 

habitat. At the Ferry Landing Boat Ramp, which is concrete with a gravel parking area, shore 

angling takes place at the landing abutment, which is adjacent to the river channel; on the 

riverbank along the old road leading west from the ramp; and on the east side of the ramp, at a 

backwater where Northern pike are commonly found. Shore anglers fish from the Bazile Creek 

boat ramp parking lot for catfish in the Bazile Creek chute that abuts the ramp and also fish for 

smallmouth bass at a backwater just east of the ramp. Boat anglers also use the Bazile Creek 

ramp; in mid to late summer, they often find smallmouth bass at the edge of sandbars. The 

Springfield boat ramp is used by boat anglers fishing for walleye, sauger, largemouth bass, 

smallmouth bass, black crappie, and white crappie (Schuckman, pers. comm., 2009a). 

The Islands reach of the Lewis & Clark Lake Segment that was included in the 2000 Survey 

extends from Bazile Creek to the downstream end of the segment (just downstream of the 

accretion islands, around RM 828). The main sport fish in the Islands reach are walleye, catfish, 

largemouth bass, and smallmouth bass; some crappie and white bass are also caught. Anglers in 

the Islands reach tend to be day users, eating their lunch on the shore or in their boat; those who 

camp overnight often take advantage of the excellent camping facilities and cabins at Niobrara 
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State Park. Shoreline anglers park their vehicles at boat ramps and fish from the shore near the 

ramp (Schuckman, pers. comm., 2009a). 

Boat anglers in the Islands reach launch from ramps in the Upper River reach of the Lewis & 

Clark Lake Segment previously discussed as well as from ramps in the Islands reach. In the 

Islands reach, boat anglers launch from the Sand Creek (Apple Tree) boat ramp to fish in a 

myriad of chutes and backwaters. The Navratis Cove boat ramp area has good bank fishing 

access and spear fishing, as well as boat angler use. The Santee boat ramp is used by some shore 

anglers, but mainly boat anglers; its importance is pivotal because the next boat ramp to the east 

on the Nebraska shore, Miller Creek, is many miles downstream (Schuckman, pers. comm., 

2009a). Boat anglers fishing in marshy areas in the Lewis & Clark Lake Segment use flat-

bottomed aluminum boats. Boat anglers fishing in open water areas near islands use aluminum 

and fiberglass boats 12 to 16 feet long, with both an outboard motor to get out to the sandbar 

islands and a trolling motor to use when the boat is near islands. They launch from a number of 

boat ramps in both Nebraska and South Dakota, located within and just downstream from the 

segment. Aesthetics and communing with nature are an important part of the fishing experience 

(Crownover, pers. comm., 2009). 

The South Dakota Department of Game, Fish, and Parks conducted an analysis of angler use 

along the Missouri River from Fort Randall Dam to Gavins Point Dam in 2005 (Wickstrom and 

Schuckman, 2006). The angler use study collected and reported data for a 2-mile-long reach at 

the Fort Randall Dam tail waters and a 40-mile-long reach from the tail waters downstream to 

Bazile Creek, which together are roughly equivalent to the 39-mile District of the MNRR.  

Fishing on Lewis and Clark Lake between Bazile Creek and Gavins Point Dam was also 

analyzed. 

Similar analyses, using the same reach boundaries as the 2005 study, have been conducted in the 

past. Table 10 presents historical angler use for the two 2005 river reaches downstream of Fort 

Randall Dam. The relatively low use observed in 2005 has been attributed to low release levels 

from Fort Randall Dam in March, May, June, and July 2005. Minimum daily discharge levels 

during these months were: March, 600 cubic feet per second (cfs); May, 0 cfs; June, 500 cfs; and 

July, 600 cfs (Wickstrom and Schuckman, 2006). In addition, high gasoline prices and unstable 

weather conditions in the summer of 2005 were also cited as having a negative influence on 

visitation (Wickstrom and Schuckman, 2006). 
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Table 10
 
Annual Angler Hours: Fort Randall River and Lewis & Clark Lake Segments
 

Year 
Fort Randall Dam Tail 

Waters Reach 
Reach from Tail Waters 

to Bazile Creek 
Total 

1984 41,499 40,888 82,387 

1994 35,222 36,332 71,554 

1995 30,533 60,697 91,230 

2000 48,401 85,879 134,280 

2001 36,201 57,331 93,532 

2005 24,228 38,009 62,237 

Note: 1995 data are for May-September; 2005 data are for March-November. 

Source: Wickstrom and Schuckman, 2006. 

The 2005 angler use data for the 2005 study reaches provided fishing pressure from March 1 

through November 30 by month and by fishing mode: either boat fishing or shore fishing. Table 

11 presents the 2005 angler hours by fishing mode as well as by months grouped as seasons. 

The reach from Bazile Creek to Gavins Point Dam includes angler hours for the open-water 

portion of Lewis & Clark Lake, which is not included in the ESH PEIS analysis, as well as 

angler hours for the reach of the Lewis & Clark Lake Segment downstream of Bazile Creek. 

Table 11
 
Angler Hours for 2005: Fort Randall River and Lewis & Clark Lake Segments
 

Reach Mar 1 to 
Apr 30 

May 1 to 
Sep 30 

Oct 1 to 
Nov 30 

Total 
Angling 

Boat 
Angling 

Shore 
Angling 

Fort Randall Dam 
Tail Waters 

5,499 17,017 1,714 24,228 

(100%) 

16,451 

(67.9%) 

7,777 

(32.1%) 

Dam Tail Waters 
to Bazile Creek 

9,875 24,058 4,076 38,009 

(100%) 

31,603 

(83.1%) 

6,406 

(16.9%) 

Bazile Creek to 
Gavins Pt. Dam 

8,152 71,588 23,052 102,791 

(100%) 

82,644 

(80.4%) 

20,147 

(19.6%) 

Total 
23,526 112,653 28,842 165,028 

(100%) 

130,698 

(79.2%) 

34,330 

(20.8%) 

Source: Wickstrom and Schuckman, 2006. Total hours may not equal the sum of seasonal hours due to rounding. 

From March through November 2005, Wickstrom and Schuckman (2006) interviewed anglers 

along the Missouri River from Fort Randall Dam to Gavins Point Dam. These anglers came 

from 15 states; the percentage of anglers from states other than Nebraska and South Dakota in 

2005 was 13.5 percent for the Fort Randall Dam Tailwaters, 5.8 percent for the reach between 

Fort Randall Dam Tailwaters and Bazile Creek, and 9.2 percent for the reach between Bazile 

Creek and Gavins Point Dam. An estimated 37,737 angler trips occurred between March and 

November 2005, of which almost 23,000 were to the reach between Bazile Creek and Gavins 
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Point Dam (Wickstrom andSchuckman 2006). At a cost of $75 per trip (USFWS/USCB, 1997), 

trip-related expenditures of anglers between Fort Randall Dam and Bazile Creek (which 

combined comprise most of the Fort Randall River and Lewis & Clark Lake segments) totaled 

over $1,100,000 in 2005. 

4.4 Fort Randall River and Lewis & Clark Lake Segments: Hunting 

The  2001 National Survey  of  Fishing, Hunting, and Wildlife-Associated  Recreation for South  

Dakota and Nebraska indicate that there  were  300,000 hunting  days in South  Dakota and 

290,000 hunting  days in  Nebraska for geese.  Similarly, there  were  335,000 hunting  days in 

South Dakota and  334,000 hunting  days in Nebraska for ducks.  While  these  numbers are  state-

wide  and the vast majority  of  these  hunting  days were  not spent on the Fort Randall  River  and  

Lewis &  Clark Lake  segments, these  two segments of  the upper Missouri appear to have  the  

most waterfowl hunting.  

Very little hunting occurs in the Fort Randall Dam tail waters section. Much of the west bank of 

the river between the tail waters and the Nebraska state line is occupied by the Karl E. Mundt 

National Wildlife Refuge. The State of South Dakota does not allow waterfowl hunting on the 

river between Fort Randall Dam and the point about 5 miles downstream at which the Missouri 

River forms the Nebraska-South Dakota boundary (Nye, pers. comm., 2009). Some waterfowl 

hunters, including Yankton Sioux Tribe members, hunt from a bluff about 2 miles below the dam 

(Abdo, pers. comm., 2009). The hunters wait for waterfowl to fly up from the river, where they 

roost between feedings (Nye, pers. comm., 2009). 

In the Fort Randall River Segment, the eastern bank of the Missouri River, from Fort Randall 

Dam to the Choteau Creek confluence, is within the exterior boundaries of the Yankton Sioux 

Reservation. A Tribal hunting permit is required to hunt on Reservation lands. The Tribe 

affords refuge protection from hunters to waterfowl in the Missouri River adjacent to the 

Reservation. Although some Tribal members hunt for waterfowl behind blinds on Tribal-owned 

islands in the river, most waterfowl hunting on the Reservation occurs in fields on the riparian 

uplands near the river. On the Reservation, deer are hunted with rifles in the riparian woodlands 

along the river and by bow hunting on Tribal-owned islands in the river; the islands are accessed 

by jon boats ranging in length from about 14 to 18 feet, or by wading or walking if the river is 

low enough. Pheasant, quail, greater prairie chickens, and some lesser prairie chickens are 

hunted in riparian grasslands along the Missouri River. Hunting by Yankton Sioux Tribal 

members is predominantly recreational rather than for subsistence, and good hunting success is 

found at a number of sites (Abdo, pers. comm., 2009b). Some trapping for raccoons also occurs 

along the riverbank on the Reservation (Abdo, pers. comm., 2009a). Trapping for mink, 

muskrat, and beaver is conducted along the banks of the Missouri River and its tributaries in 

Nebraska by members of the Ponca Tribe of Nebraska and others (Robinette, pers. comm., 

2009a). Trapping is not conducted primarily for subsistence, and there are a variety of riverbank 

sites where traps can be set (Abdo, pers. comm., 2009b; Robinette, pers. comm., 2009b). 

In the Upper River reach of the Fort Randall River Segment downstream from the state refuge 

area, hunters set out decoys near sandpits found on the South Dakota side of the river and dig 

holes and set up portable blinds, or construct piles of branches and other vegetation to lie behind, 

so their movements and noise will not scare away the easily disturbed waterfowl. The hunters 
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need blinds for concealment because they can not dig very deep before encountering the water 

table, but very few of the blinds on the shoreline are permanent. Many hunters access the gravel 

pit areas by boats launched from several ramps nearby on the Nebraska shore, as the only public 

ramps on the South Dakota side are just below Fort Randall Dam. Hunters use boats ranging 

from 14 to 18 feet in length, and the majority are flat bottomed because the river is fairly shallow 

in many places (Nye, pers. comm., 2009). 

Most hunting along the banks of the Missouri River in the Fort Randall River and Lewis & Clark 

Lake segments is day use (Crownover, pers. comm., 2009). Those who wish to camp often take 

advantage of the excellent camping facilities and cabins at Niobrara State Park (Schuckman, 

pers. comm., 2009a). Hunting for deer and pheasant in the riparian areas along the riverbank is 

similar for the Upper River and the Islands reaches. Hunters park their vehicles and proceed on 

foot to hunt deer and pheasant in the riparian woodland areas interspersed with tall grassland 

areas along the river (Crownover, pers. comm., 2009). Members of the Ponca Tribe of Nebraska 

hunt coyotes, turkeys, and rabbits as well as deer, mainly in the Niobrara and Bazile Creek areas 

(Robinette, pers. comm., 2009a). They hunt at a variety of sites, primarily for recreation rather 

than for subsistence (Robinette, pers. comm., 2009b), and they prefer to shoot waterfowl flying 

over land rather than on the water (Robinette, pers. comm., 2009a). Hunting waterfowl in the 

fields is much more common, however. Waterfowl hunters often set decoys in harvested fields 

adjacent to the riparian vegetation (or near wildlife food plots on publicly owned/managed 

lands). They hide behind blinds to hunt foraging ducks (mainly mallards) and geese (mainly 

Canada geese). The blinds keep the easily startled waterfowl from being disturbed enough by 

noise or movements of the hunters that they abandon that foraging area for another, quieter one 

(Crownover, pers. comm., 2009). Because waterfowl deplete foraging areas near the river as the 

fall progresses, late in the hunting season the waterfowl tend to use fields that are much farther 

from the river (Nye, pers. comm., 2009). Snow geese are hunted in the fall also, but more so 

during the spring snow goose season, which ends before May 1. Snow geese are usually found 

in the fields during both spring and fall, but in the Islands section they spend a bit more time near 

the river in spring than they do in the fall (Crownover, pers. comm., 2009). 

In the Islands reach of the Lewis & Clark Lake Segment, waterfowl hunters use boats to access 

sandbar islands, which extend to 0.5 mile downstream of Santee. The Santee boat ramp is one of 

the most popular ramps used by duck hunters. Waterfowl hunters also commonly use the Bazile 

Creek, Springfield, Navratis Cove, and Sand Creek/Apple Tree ramps. Trappers of muskrat and 

beaver also frequently use the Sand Creek/Apple Tree ramp (Schuckman, pers. comm., 2009a). 

The boats are usually 12 to 18 feet long and flat bottomed because the water is so shallow. If the 

sandbar has grass 2 to 3 feet high and the water is 1 foot over the sandbar or lower, hunters may 

walk on the sandbar to flush waterfowl for a good shot. Hunters also set out decoys to attract 

waterfowl and use their boat as a hunting blind by crouching behind it or sitting in it behind 

blinds erected along the sides of the boat. Hunters also can apply to the Corps for a $10 permit 

to erect permanent blinds for a season (Crownover, pers. comm., 2009). 

In 2000, the NGPC and the South Dakota Department of Game, Fish, and Parks collaborated on 

a Missouri River Recreational Use Survey (the 2000 Survey; Mestl et al., 2001). The 2000 

Survey was conducted in six zones. Zones 1 – 3 (Fort Randall, Upper River, and Islands) 

correspond to the Fort Randall River and Lewis & Clark Lake segments, with Fort Randall being 

the Fort Randall Dam tail waters reach, the Upper River being the reach between the tail waters 
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and the confluence with Bazile Creek, and the Islands being the reach from Bazile Creek (RM 

838) to the downstream extent of the accretion islands, at approximately RM 828, just 

downstream of the Sand Creek (SD) and Santee (NE) ramps. Zones 5 and 6 (Gavins Point and 

Lower River) are in the Gavins Point River Segment. Zone 4 is Lewis and Clark Lake, which is 

not included in this analysis. Hunting is defined in this survey as including spring turkey, 

waterfowl, and deer (archery and rifle). However, the survey was limited to activities occurring 

on the water, at boat ramps, and along the bankline areas, which indicates that most of the 

hunting was for waterfowl.  Hunters who also fished were included only in the angler use survey. 

Time spent by non-fishing hunters on boating, camping, picnicking, observing wildlife, outdoor 

photography, and other recreational activities are included in the hunting hours (Mestl et al., 

2001). 

In 2000, hunters spent an estimated 8,111 hours during 1,419 hunting trips along the Fort 

Randall River and Lewis & Clark Lake segments (Table 12). All of these trips took place 

between mid-September and early December. Approximately 95 percent of the hunting 

conducted on these two segments took place below the Fort Randall Dam tail waters; 34 percent 

occurred in the Upper River reach, and 61 percent occurred in the Islands reach (Mestl et al., 

2001). 

Table 12
 
Fort Randall River and Lewis & Clark Lake Segments – 2000 Hunting Hours
 

Fort Randall Dam Tail Waters Reach 393 (Sep 16 – Nov 10) 

Upper River Reach 2,739 (Oct 14 – Dec 8) 

Islands Reach 4,979 (Oct 14 – Dec 8) 

Total 8,111 (Sep 16 – Dec 8) 

Source: Mestl et al., 2001. 

4.5	 Fort Randall River and Lewis & Clark Lake Segments: Boating & Other 
Activities 

Boating includes motorized and non-motorized vessels. Canoeing between the Running Water 

and Springfield boat ramps is common. A canoeing/kayaking outfitter based in Vermillion, SD 

conducts canoeing and kayaking expeditions between Pickstown, SD and Springfield or Yankton 

(Crownover, pers. comm., 2009). These canoeing and kayaking trips are well suited to the 

MNRR because they are engaged in by people who enjoy traveling more slowly on water to 

enjoy the outstanding views, without intrusive noise from boat engines to impede their listening 

to bird calls. 

In the Upper River reach, boating activities utilize boats varying in size from 14- to 16-foot-long 

jon boats to 22-foot-long fishing vessels and pleasure craft, but those using larger boats must 

navigate carefully where and when the river is shallow (Schuckman, pers. comm., 2009b). Most 

of the motorboats towing water-skiers and tube riders launch from the Nebraska shore, either at 

the public ramps or from docks near riverside cottages rather than from the ramps near Fort 

Randall Dam (Nye, pers. comm., 2009). The highest riverside cabin densities are just upstream 

of Verdel Landing and just upstream of the Sunshine Bottom ramp. The Sunshine Bottom ramp 
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and 5 acres surrounding it was purchased from Boyd County by the NGPC, which desires to 

replace the deteriorated concrete ramp; this will aid recreationists using boats for pleasure, 

angling, hunting, and viewing scenic vistas in the MNRR, as well as facilitate Corps’ monitoring 

efforts regarding least terns and piping plovers (Schuckman, pers. comm., 2009b). Several boats 

at a time may pull up to a sandbar island in the river, play volleyball, sunbathe, and enjoy the 

scenic views in the MNRR (Nye, pers. comm., 2009). 

Yankton Sioux Tribe members do not generally engage in boating activities on the Missouri 

River because there are no boat ramps within the exterior boundaries of the Reservation, and the 

distance to the river is too great to portage a canoe or kayak. However, the Yankton Sioux Tribe 

desires to install a concrete plank boat ramp at Buffalo Run Park, Greenwood, SD, where the 

Tribe has already installed a memorial to the 1858 Treaty signing and a pasture area for its herd 

of 120 buffalo. The Tribe has applied for a Section 404 permit and an EPA Tribal Wildlife 

Grant to remove 40 to 50 car bodies on the river bottom near the park to improve aquatic habitat 

and facilitate boat launching and boating safety (Abdo, pers. comm., 2009a). 

Although jet skiing is illegal in the Upper River because it is in the MNRR, it does occur in the 

Islands reach of the Lewis & Clark Lake Segment. Most motorboats using the Islands reach are 

fiberglass, 16 to 24 feet long, with outboard motors. Only a small percentage of motorized 

boating in the Islands reach includes waterskiing. Boating to sandbar islands to enjoy beach-

related activities is popular. Boaters creep their boats up to a sandbar and then spend the day on 

the island picnicking, playing sand volleyball or frisbee, sunbathing, and exercising their dogs as 

well as enjoying the naturalistic views from the island setting (Crownover, pers. comm., 2009). 

People also swim from shore to sandbars in the Niobrara River above the Highway 12 Bridge 

and along the Nebraska shore near the Standing Bear Bridge; sand volleyball is popular on the 

island by the Standing Bear Bridge (Robinette, pers. comm., 2009a). 

The 2000 Survey identified boating as a separate activity. In the 2000 Survey, fishing or hunting 

from a boat was identified as fishing or hunting, respectively. To be identified as boating, the 

activity could not include fishing or hunting. In the 2000 Survey, boating hours include time that 

boaters who did not fish or hunt spent on camping, picnicking, observing wildlife, outdoor 

photography, and other recreational activities. Table 13a shows that most boating (75 percent) 

takes place in the Upper River reach. Only a small percentage (3 percent) of boating on the Fort 

Randall River and Lewis & Clark Lake segments takes place in the Fort Randall Dam tail waters 

reach. In 2000, all of the boating on the Fort Randall River and Lewis & Clark Lake segments 

took place between early April and mid-November. 

Table 13a
 
Fort Randall River and Lewis & Clark Lake Segments – 2000 Boating Hours
 

Reach April 1 to 

April 28 

April 29 to 

May 26 

May 27 to 

Sep 15 

Sep 16 to 

Nov 10 

Total 
Hours 

Fort Randall Dam tail waters 0 0 664 0 664 

Upper River 0 484 15,490 994 16,967 

Islands 0 506 3,733 790 5,029 

Boating/other hrs by boaters 0 990 19,887 1,784 22,660 

Source: Mestl et al., 2001. Total hours may not equal the sum of seasonal hours due to rounding. 
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Persons without boats who engaged in camping, picnicking, sightseeing, observing wildlife, 

outdoor photography, and other activities (other than hunting or fishing) were also included in 

the 2000 Survey. Camping in the Fort Randall River and Lewis & Clark Lake segments nearly 

always takes place in designated campgrounds (Crownover, pers. comm., 2009). In the Yankton 

Sioux Tribal Reservation, swimming, sunbathing, shoreline fishing, and picnicking are engaged 

in at the Yankton Sioux Tribe RA (also known as Woods Beach), which was recently purchased 

by the Tribe and contains toilet facilities and a shade shelter; morel picking also occurs in the 

woods adjacent to Woods Beach (Abdo, pers. comm., 2009a). Hiking, wildlife watching, and 

outdoor photography is common along the 39-mile District of the MNRR. The Lewis and Clark 

Trail, on which people walk and ride bicycles, runs along the north and east side of the river 

between Springfield, SD and Pickstown, SD; it adjoins Buffalo Run Park. From the Lewis and 

Clark Trail, visitors can fully appreciate this MNRR through enjoying scenic views, engaging in 

outdoor photography, observing wildlife, bird watching, and sightseeing. Eagles are frequently 

seen on the upstream end of the Upper River reach, where 3 to 4 active eagle nests are located on 

the Reservation and many eagles can be seen roosting at the Karl E. Mundt National Wildlife 

Refuge across the river from the Lewis and Clark Trail (Abdo, pers. comm., 2009a). An 

increasing number of Ponca Tribe of Nebraska members living elsewhere are returning to the 

area to visit; they camp in tents and recreational vehicles at Niobrara State Park, near the Bazile 

Creek ramp, and near Verdel Landing (Robinette, pers. comm., 2009a). Off-trail hikers can see 

bald eagles eating prey in fields, and wildlife watchers and outdoor photographers enjoy sights of 

bald eagles roosting in riparian trees and nesting on Jones Island, north of the Niobrara-Missouri 

River confluence. Much sightseeing is also done from two overlooks in this MNRR: at Niobrara 

State Park in Nebraska; and the overlook just west of SD Highway 37, at the Chief Standing 

Bear Memorial Bridge on the South Dakota side of the river (Crownover, pers. comm., 2009). In 

January 2009 alone, 500 vehicles stopped at this bridge overlook so their occupants could view 

the outstanding scenic beauty near the downstream end of the 39-mile District of the MNRR 

(Wilson, pers. comm., 2009). 

Table 13b shows that most of these ―other‖ activities in 2000 took place in the Upper River 

during the summer (Mestl et al., 2001). Although the 2000 Survey shows that ―other‖ activities 

along the river are engaged in much less frequently than fishing, hunting, and boating activities, 

they are focused on by visitors to the MNRR for whom aesthetic views, solitude, and 

communing with nature are very important aspects of the recreation experience. Furthermore, 

because the surveys were distributed at public boat ramps, recreational activities by non-boaters 

may have been underestimated (Wilson, pers. comm., 2009). To highlight the importance of 

sightseeing in this section of the MNRR, Table 13b also includes vehicle counts at the Niobrara 

State Park Overlook and Standing Bear Bridge Overlook near Springfield, SD averaged over 

2006 through 2008 (NPS, 2009), which were not included in the 2000 Survey. Vehicle counts 

for April 1-30; May1-31; June1-September 30; and October 1-November 30 are shown in Table 

13b. 
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Table 13b
 
Fort Randall River and Lewis & Clark Lake Segments – Visitation by Non-anglers, 


Non-hunters, and Non-boaters
 

Area Visited April 1 to  

April 28  

Apr 29 to  

May  26  

May  27  to  

Sep  15  

Sep  16 to  

 Nov 10  

Total (Apr-
Nov)  

Ft Randall Dam tailwater reach (1) 
125 hrs 179 hrs 0 hrs 0 hours 304 hrs 

Upper River reach (1) 
98 hrs 0 hrs 5,590 hrs 0 hours 5,688 hrs 

Islands reach (1) 
310 hrs 0 hrs 1,046 hrs 0 hours 1,356 hrs 

Total “Other”* Activities in 2000 (1) 
533 hrs 179 hrs 6,636 hrs 0 hours 7,348 hrs 

Niobrara State Park Overlook (2) 
184 cars 570 cars 2,886 cars 962 cars 4,602 car 

Standing Bear Bridge Overlook (2) 
549 cars 973 cars 3,882 cars 1,149 cars 6,553 car 

* ―Other‖ activities of visitors along the Missouri River include camping, picnicking, sightseeing, observing 

wildlife, outdoor photography, and other outdoor recreation activities except hunting, fishing, and boating. 

(1) 
Hours in 2000; Source: Mestl et al., 2001. 

(2) 
Average vehicle counts, 2006 - 2008; Source: NPS, 2009 (data subject to revision). 

4.6 Fort Randall River and Lewis & Clark Lake Segments: Sites Visited 

Locations of recreation areas and public river access points visited in the Fort Randall River and 

Lewis & Clark Lake segments are identified by river mile in Table 14a.  Information about 

facilities at each site visited is also provided in Table 14a.  The number of visits to Corps water 

resource-based recreation areas downstream of Fort Randall Dam and at the upstream end of 

Lewis and Clark Lake for several recent fiscal years is provided in Table 14b. 
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Table 14a
 
Recreation Sites: Fort Randall River and Lewis & Clark Lake Segments
 

River Mile and Site Name 
Boat 

Ramps 

Boat 
Trailer 

Parking 

Camp Sites 
(RV, Camper, 

Tent) 

Swimming 
Beach 

878.8 Fort Randall Dam Spillway RA
(1) 

1 50 None No 

879.5 Randall Creek RA 
(1) 

1 20 130 No 

867.0 Yankton Sioux Tribe/Woods Beach RA 
(1) 

None None None Yes 

865.0 Buffalo Run Park Proposed None None No 

840.9 Standing Bear Bridge 
(1) 

1 4 None No 

840.2 Running Water Public Access 
(1) 

1 30 None No 

831.9 Springfield RA 
(1) 

1 50+ 40 No 

866.1 Sunshine Bottom WMA 
(2) 

1 15 None No 

851.5 Verdel Landing 
(2) 

1 100 None No 

843.0 Niobrara Village Boat Launch 
(2) 

1 30 None No 

841.0 Ferry Landing Boat Ramp 
(2) 

1 Some None No 

839.0 Bazile Creek Boat Ramp 
(2) 

1 20 None No 

(1) 
 South  Dakota.    

(2)
 Nebraska.  RA = Recreation Area. WMA = Wildlife Management Area. 

Table 14b
 
Corps Missouri River Recreation Area Visits: Downstream Areas near Fort 


Randall Dam and Upstream Areas of Lewis & Clark Lake
 

River Mile and Site Name FY 2002 FY 2004 FY 2006 FY 2007 FY 2008 

878.8 Fort Randall Dam Spillway RA 
(1) 

10,845 9,933 9,846 9,536 6,729 

879.5 Randall Creek RA 
(1) 

19,284 39,254 25,342 23,945 17,912 

840.2 Running Water Public Access
(2) 

7,228 7,324 9,485 7,044 6,659 

831.9 Springfield RA 
(2) 

51,444 52,766 53,836 53,453 53,011 

844.0 Niobrara State Park 
(3) 

13,000 13,000 13,000 13,000 13,000 

Total Water Resource-Based Visits 101,801 122,277 111,509 106,978 97,311 

Source: USACE,  2008b.        RA  = Recreation  Area.         
(1)

 Downstream  of  Fort Randall Dam,  in  North  Dakota.  
(2) 

 Upstream  end  of  Lewis  &  Clark  Lake,  in  North  Dakota.    
3)

 Upstream  end  of  Lewis  &  Clark  Lake,  in  Nebraska.

4.7 Fort Randall River and Lewis & Clark Lake Segments: Observations 

The Fort Randall River ad Lewis & Clark Lake segments are heavily used as a recreation 

resource (see Table 15). The 2000 Survey indicates that more than 96 percent of users would 

visit the river more than once, and 67 percent indicated that they would access the river more 

than eight times that year. Total recreation use in 2000 was estimated at approximately 187,000 
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hours between April 1 and December 31. More than 16 percent of river recreation took place 

between mid-September and the end of December (30,441 hours). The Lewis & Clark Lake 

Segment is an extremely important recreational resource for waterfowl hunting. This segment 

contains extensive wetlands, vegetated islands, and protected areas of open water essential for 

migrating waterfowl. As such, this area attracts many thousands of migrating birds and 

waterfowl hunters throughout the fall. 

Table 15 
Fort Randall River / Lewis & Clark Lake Segments – Total 2000 Recreation Hours 

Recreational 
Activity 

Fort Randall Dam 
Tail Waters Reach 

Upper River 
Reach Islands Reach Total 

Fishing 55,121 54,597 39,014 148,732 

Hunting 393 2,739 4,979 8,111 

Boating 664 16,967 5,029 22,660 

Other 304 5,688 1,356 7,348 

Total 56,482 79,991 50,378 186,851 

Source: Mestl et al., 2001. 
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5 Gavins Point Dam to Ponca, NE (Gavins Point River Segment) 

5.1 Gavins Point River Segment: General Setting 

The 58-mile stretch of river between Gavins Point Dam (RM 811.1) and Ponca, NE (RM 753.0) 

is known as the Gavins Point River Segment. This segment is a meandering channel with many 

chutes, backwater marshes, sandbars, islands, changing shorelines, and variable current 

velocities. On average, this segment is about one half mile wide and 6 feet deep, with maximum 

depths rarely exceeding 20 feet (USACE, 1994). It is also the only river segment downstream of 

Gavins Point Dam that has not been channelized or modified by dikes and revetments. Major 

tributaries in the Gavins Point River Segment are the James and Vermillion rivers. This segment 

is also designated as the 59-mile District of the MNRR under the Wild and Scenic Rivers Act. 

The first tier counties for this segment are Cedar and Dixon counties in Nebraska and Yankton, 

Clay, and Union counties in South Dakota. The combined population of the three first tier South 

Dakota counties was 47,773 in 2000 (U.S. Bureau of the Census, 2000). By 2004 the population 

was estimated to be 47,937 (U.S. Bureau of the Census, 2006), an increase of over 11 percent 

since the 1990 census. This is one of the few areas of the upper Missouri River with a growing 

population. The population density of Yankton, Clay, and Union counties is 42, 33, and 27 

persons per square mile, respectively, reflecting a relatively high regional population density. 

The  two Nebraska counties (Cedar and Dixon) are  along  the  right descending  bank of  the Gavins 

Point  River  Segment.   The  combined population for  these  two counties  in 2000 was 15,954  

(U.S. Bureau of the Census, 2000).  By  2004, the population was estimated at 15,169 (U.S. 

Bureau of  the Census, 2006),  a  decrease  of  more  than 7 percent since  the 1990 census.  Both 

Cedar and Dixon counties have a population density of 13 persons per square mile.  

Climate and weather conditions along the Gavins Point River Segment are similar to those found 

along the Fort Randall River Segment. The seasonal weather impacts on recreation along this 

segment are discussed below. 

Interstate access to the downstream end of the Gavins Point River Segment is provided by the 

north-south running I-29 where it is within a few miles of the Missouri River at Elk Point, SD. 

Two important U.S. routes also provide access to the Gavins Point River Segment. U.S. Route 

81 runs north-south through Yankton and connects South Dakota and Nebraska via the recently 

constructed Discovery Bridge. U.S. 20 runs east-west within Nebraska, providing access to the 

Nebraska side of the river and connecting to Sioux City, IA. All other roads providing access to 

the segment from the Nebraska or South Dakota side are state or county roads (SR 12 in 

Nebraska and SR 50 and CR 10 in South Dakota) and local roads. These state, county, and local 

roads provide access to homes, farms, and communities in the area. 

Recreation areas along this river segment are somewhat more developed than recreation areas 

along the Fort Randall River Segment. This higher level of development, including more picnic 

tables, bathrooms, paved parking areas, and extensive state park camping facilities, reflects the 

fact that a larger population lives and recreates in this segment than in the Fort Randall River 

Segment. The combined population of Yankton (SD), Vermillion (SD), and Sioux City (IA) is 
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approximately 100,000 people. Population centers of this size are not found along the Fort 

Randall, Garrison, or Fort Peck river segments. 

The  South Dakota SCORP  2002, the latest available, provided population-per-facility  ratios for  

each  of  the  eight planning  regions.  Region 2, which includes all  first tier counties in South  

Dakota along  the Gavins  Point  River  Segment, appeared  to have  a  below-average  supply  of boat 

ramps, campsites, fishing  facilities, public  hunting  acres, beaches, and hiking  trails compared to  

other  regions.  ―High priority‖  was assigned to State  development of  new trails, camping  

facilities, nature  areas, boat ramps and  docks, picnic  areas and shelters, swimming  beaches,  

fishing areas and docks, and interpretive  and educational facilities statewide (SDGFP, 2003).  All 

these  high-priority  facilities can be  associated with river- or  water  resource-based recreation, 

highlighting the importance of this type of recreation in South Dakota.  

The Nebraska SCORP 2006-2010 also reported participation rate data only on a statewide basis. 

Outdoor recreation activities with the ten highest percentages of Nebraskans participating 

included walking, picnicking, visiting State Parks, swimming, viewing/ photographing natural 

scenery, fishing, and boating (NGPC, 2006). All these activities can be enjoyed along the 

Missouri River in the Gavins Point River Segment. 

Emergent sandbar habitat was visible from several recreation areas along this segment. Signage 

concerning piping plovers, least terns, and pallid sturgeon were evident at nearly all locations 

visited. 

5.2 Gavins Point River Segment: Fish Stocking 

The Nebraska Game and Parks Commission (NGPC, 2009) reports stocking the following at 

Ponca State Park in 2006 and 2007: 

300 eleven and a half-inch channel catfish in 2007; 

300 ten-inch channel catfish in 2006; 

150 twelve-inch channel catfish in 2006; 

300 ten-inch rainbow trout in 2006; and 

600 eleven-inch rainbow trout in 2006. 

The SDGFP 2005 Stocking Report indicates that 44,440 adult fathead minnows were stocked at 

Gavins Point and 22,500 largemouth bass fingerlings were stocked at Burbank, SD (SDGFP 

2007).  No fish were stocked in the segment in 2007 (SDGFP 2009). 

5.3 Gavins Point River Segment: Angler Use 

The 2001 National Survey of Fishing, Hunting, and Wildlife-Associated Recreation for Nebraska 

and South Dakota provide an overview of river-recreation potential. The 2001 National Survey 

for Nebraska indicates that there were 3.2 million total angler days in Nebraska and that 657,000 

of those days (20.5 percent) were spent fishing on streams or rivers state-wide. The 2001 

National Survey for South Dakota shows 2.98 million angler days within the state, of which 1.04 
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million (35 percent) were spent fishing on streams or rivers state-wide. The 2001 National 

Survey also reports that 24 percent of Nebraska residents and 31 percent of South Dakota 

residents either fish or hunt, which is substantially above the national average of 18 percent. The 

close proximity to population centers, the high participation rate for fishing and hunting, and the 

amenities available at recreation areas along this segment provide the potential for intensive 

water-based recreation. 

Fishing  is very  popular in the Gavins Point Dam  tail waters.  Main sport  fish species caught in 

the tailrace  are  walleye,  catfish, and  paddlefish.  Most  shore  fishing  and  boat fishing in this 2-

mile-long  section takes  place  within 0.5 mile of  the dam (Schellhaus,  pers. comm., 2009).  

Anglers who wish to camp have  available to them (in season) the  developed campgrounds at the  

Gavins Point  Project.  Paddlefish season, which begins October 1, attracts both shoreline  and 

boat anglers; on opening day  of the season in 2008, there  were  at least 100 boats in the tailrace.   

Boats enter the river from the two boat ramps at the tail waters.  Fishing  occurs year-round  in the  

tail waters; on one  relatively  warm weekend day  in February  2009, 30 boats with anglers were  in 

the tail waters  (Schellhaus, pers. comm., 2009).  

In the Lower River  reach of  the Gavins Point  River  Segment, approximately  30 percent of  

angling  occurs from shore, and 70 percent by  boat.  The  main species caught are  catfish and  

walleye, and smallmouth bass and crappie are  also harvested (Schellhaus, pers. comm., 2009).  

Most  shoreline  fishing  takes place  at riverside  cabins;  at Clay  County  Park, which has a  fish 

cleaning  station; and near the Myron Grove  Boat Launch and the  Bolton Landing  river access  

sites.  Shoreline fishing is also popular just upstream of the Vermillion-Newcastle  Bridge, at both  

a  created/ restored backwater  and along  the  Missouri riverbank about 150 to 200 yards from a  

sandbar island that was constructed using  material excavated when the backwater was created.   

SDGFD is in the process of  planning  and investigating  the availability  of  Dingell-Johnson  

funding  for  installing a  concrete  ramp, a  small  boat-trailer parking  area, and a  vault  toilet at 

Bolton Landing, which would aid both shore  and boat anglers (Keeton, pers. comm., 2009).   

Fishing  boats range  from 10-foot-long  boats with flat bottoms to  19-foot-long  fiberglass boats, 

but approximately  75 percent of  the boats are  14 to 17 feet long  with flat bottoms.   

Approximately  30 percent of  fishing  boats are  launched from a  public  or  private  boat dock, but 

70 percent are  launched from (and moored at) a  dock at the boat angler’s riverside  home  

(Schellhaus, pers. comm., 2009).  

The  2000 Survey  (Mestl  et al., 2001) also included the Gavins Point  River  Segment, which was 

split into two reaches: Gavins Point  Dam tail waters, and the Lower  River.  The  Lower River  

designation extends from the tail waters of Gavins  Point  Dam to Sioux  City, IA, which is located  

approximately  15  miles beyond  the  scope  of  this analysis  (which ends at Ponca, NE).  Fishing 

along  the Gavins Point  River  Segment is very  popular, with approximately  210,000 angler hours  

spent between April  and  December 2000 (Table 16)  These  angler hours may  be  overestimated  

with respect to the Gavins Point  River  Segment because  angler use  between Ponca, NE  and  

Sioux  City,  IA  were  included.  Approximately  85  percent (177,170 hours) of  angler use  occurred  

between early  April  and mid-August and 15 percent (32,550 hours)  occurred between mid-

August and early  December.  Table 16  presents the  total 2000 angler  hours for  each  reach  of  the  

Gavins Point River Segment; totals may reflect rounding of hours for time periods and reaches.  
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Table 16
 
Gavins Point River Segment – 2000 Angler Hours
 

Reach April 1 to 
April 28 

Apr 29 to 
May 26 

May 27 
to Sep 15 

Sep 16 to 
Dec 8 

Total 
Hours 

Gavins Point Dam tail waters 16,775 29,412 82,260 19,097 147,545 

Lower River * 1,736 7,386 46,560 6,494 62,176 

Total * 18,511 36,798 128,820 25,591 209,721 

Source: Mestl et al., 2001. Total hours may not equal the sum of seasonal hours due to rounding. 

*Angler hours may be overestimated because Lower River reach extends 15 miles beyond Ponca, NE. 

5.4 Gavins Point River Segment: Hunting 

Hunting in the riparian areas of the Lower River reach is similar to that previously described for 

the Upper River reach. Deer are hunted on foot in the cottonwood-willow riparian woodlands 

along the Lower Rive reach. The wooded riparian corridor is a few to 100 yards wide. Behind 

the riparian woodland are harvested fields where foraging geese and ducks are hunted with 

blinds to prevent the waterfowl from being disturbed (Schellhaus, pers. comm., 2009). 

Most waterfowl is hunted by boat, which provides access to islands in the Lower River reach. In 

the fall, flows in the Missouri River below Gavins Point Dam are reduced and sandy islands 

become exposed in the reach upstream of the Vermillion-Newcastle Bridge; on these new 

sandbars, hunters set out decoys and set up blinds to conceal their movements to avoid startling 

the waterfowl (Keeton, pers. comm., 2009). A count from an airplane in November 2008 

revealed that 47 blinds (some permanent and some temporary) had been erected on islands 

between Yankton, SD and Ponca, NE. No permit is required to erect a hunting blind in this 

reach of the Gavins Point River Segment (Schellhaus, pers. comm., 2009). 

The 2000 Survey indicates that hunting is a popular activity along this segment and takes place 

mainly between mid-October and mid-November. A small number of hunting hours (93) was 

reported for April in the Lower River reach of the segment as part of recent spring snow goose 

seasons. The low-lying flood plain and wetland areas along this segment provide waterfowl 

hunting opportunities, as do the inter-channel sandbars and their associated wetlands. Table 17 

presents the estimated 2000 hunting hours for the Gavins Point River Segment. 
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Table 17
 
Gavins Point River Segment – 2000 Hunting Hours
 

Gavins Point Dam Tail Waters 587 total (all Oct. 14 – Nov. 10) 

Lower River 791 total (698 Oct. 14 - Nov. 10; 

93 April 1-28 ) 

Total 1,471 total 

Source: Mestl et al., 2001. 

5.5 Gavins Point Dam to Ponca, NE: Boating and Other Activities 

Non-motorized boats (kayaks, canoes, and inner tubes) comprise approximately 5 percent of total 

boating in both the Gavins Point Dam tail waters and Lower River reaches, and this percentage is 

increasing over time. People floating in inner tubes from the tail waters often go ashore when 

they reach Yankton. Canoes and kayaks are launched from the two boat ramps in the tail waters 

to ply the MNRR (Schellhaus, pers. comm., 2009). Ponca State Park also has a canoe/kayak 

launch and take-out area (NGPC, 2009a). The canoeists ply their watercraft on the MNRR 

silently, with no boat engines to interfere with their hearing bird calls or disturb their solitude. 

Because canoes travel more slowly than motorized boats, the paddlers have time to observe and 

commune with nature. Most of the islands in the river are sandy, with little or no vegetation.  

Canoeists may access one of these islands in the Lower River and explore the sandbar, engage in 

beach-related activities, or even camp overnight there (Schellhaus, pers. comm., 2009) while 

continuing to commune with nature and enjoy scenic natural beauty from the perspective of the 

middle of the river. 

No waterskiing occurs in the tailrace. Jet skiing is not allowed in the MNRR. Boat owners use 

the same boats for motorized boating on the river as they use for boat fishing or waterfowl 

hunting; therefore they range in size from 10 feet to approximately 19 feet. Boats enter the 

Missouri River from docks by riverside cabins and from a number of public boat ramps. In the 

Lower River reach, approximately 5 percent of boats pull waterskiers or persons in inner tubes. 

Up to 80 percent of the boats access a sandbar island, and boaters disembark to enjoy beach-

related activities such as picnicking, sand volleyball, sunbathing, swimming, and enjoying the 

scenic beauties of nature from the vantage point of an island in mid-river (Schellhaus, pers. 

comm., 2009). Boaters launching from the Missouri River boat ramps near Gavins Point Dam, 

at Ponca State Park, and at Clay County Park may also participate in camping, picnicking, and 

trail hiking using the excellent facilities there; many of the facilities at Clay County Park were 

recently developed (Keeton, pers. comm., 2009). 

The 2000 Survey indicates that boating took place on the Gavins Point River Segment from early 

April through mid-November. Boating hours are presented in Table 18a; totals may reflect 

rounding of hours for time periods and reaches. Most boating (84 percent, 50,380 hours) took 

place from the end of May through mid-August. The Lower River reach of the Gavins Point 

River Segment was by far the most popular boating area among the reaches within Missouri 

River segments in South Dakota or Nebraska. The high boating use of this area may be 
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influenced by the proximity of two population centers (Sioux Falls, SD, with a population of 

140,000; and Sioux City, IA, with a population of 83,000), both situated on Interstate 29, which 

runs perpendicular to the lower end of the segment. Many boats using this segment are moored 

at private docks or slips near riverside residential developments (Wilson, pers. comm., 2009; 

Schellhaus, pers. comm., 2009) and do not use the public boat ramps where the survey cards 

were distributed in 2000. Therefore, even though the 2000 survey results showed Lower River 

boating visitation to be very high, Lower River visitation by boaters may still have been 

underestimated. 

Table 18a
 
Gavins Point River Segment – 2000 Boating Hours
 

Reach April 1 to 
April 28  

April 29 to 
May  26  

May  27  
to Sep 15

Sep  16 to 
  Nov  10  

Total  
Hours  

Gavins Point Dam tail waters 232 1,281 1,667 0 3,179 

Lower River * 0 968 49,049 6,641 56,658 

Boating/other hours by boaters * 232 2,249 50,716 6,641 59,838 

Source: Mestl et al., 2001. Total hours may not equal the sum of seasonal hours due to rounding. 

*Boating hours may be overestimated because Lower River reach extends 15 miles beyond Ponca, NE 

Persons without boats who engaged in camping, picnicking, sightseeing, observing wildlife, 

outdoor photography, and other activities (other than hunting and fishing) were also included in 

the 2000 Survey. Campers take advantage of the developed campgrounds at the Gavins Point 

Dam tail waters area, Clay County Park, and Ponca State Park. Some Boy Scout troops camp on 

the public islands and may obtain permission to camp on privately owned riverside lands. Bird 

watchers see many eagles in the cottonwood trees in the riparian areas along the shorelines of the 

tail waters and the Lower River reaches. Much bird watching occurs in the vicinity of Ponca 

State Park in late April and early May, the peak time for songbird migration; during the spring 

and fall waterfowl migration; and to see bald eagles roosting in winter. Ponca State Park also 

has 20 miles of trails, which provide scenic views from the top of the bluffs and from the 

bottomlands along the river (NGPC, 2009a). The remainder of the river bluffs are privately 

owned, so no other hiking trails have been developed in this segment (Schellhaus, pers. comm., 

2009) except the short trail at Clay County Park (Keeton, pers. comm., 2009). 

Table 18b shows that most activities other than fishing, hunting, and boating in 2000 in the 

Gavins Point River Segment took place in the Lower River reach during the summer (Mestl et 

al., 2001). Although the 2000 Survey shows that ―other‖ activities along the river are engaged in 

much less frequently than fishing, hunting, and boating activities, they are focused on by visitors 

to the MNRR for whom aesthetic views, solitude, and communing with nature are very important 

aspects of the recreation experience. Furthermore, because the surveys were distributed at public 

boat ramps, recreational activities by non-boaters may have been underestimated (Wilson, pers. 

comm., 2009). To highlight the importance of sightseeing in this section of the MNRR, Table 

18b also includes vehicle counts at the Mulberry Bend Overlook on the Nebraska side of the 
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Vermillion-Newcastle  Bridge  averaged over 2006 through 2008  (NPS, 2009),  which  were  not  

included in the 2000 Survey.  The  vehicle  counts  for  April  1-30; May1-31;  June1-September 30; 

and October  1-November 30 are  shown in Table 18b.  The  data suggest that more  visitors may  

have  enjoyed scenic views and perhaps engaged  in outdoor photography  at the Mulberry  Bend  

Overlook from April  through November  during the years 2006 through 2008 than engaged in  

―other‖  activities at other areas along the Gavins Point River Segment in 2000.  

Table 18b
 
Gavins Point River Segment – Visitation by Non-anglers, Non-hunters, and Non-


boaters
 

Area Visited April 1 to 
April 28  

Apr 29 to 
May  26  

May  27  to 
Sep  15  

Sep  16 to 
Nov  10  

Total (Apr-
Nov)  

Gavins Point Dam tail waters reach (1) 
232 hrs 0 hrs 3,311 hr 0 hrs 3,542 hr 

Lower River reach (1) 
505 hrs 520 hrs 4,977 hr 569 hrs 6,571 hr 

Total Other* Activity Hours, 2000 (1) 
737 hrs 520 hrs 8,288 hr 569 hrs 10,113 hr 

Mulberry Bend Overlook, NE at 
Vermillion-Newcastle Bridge (2) 

995 
vehicles 

1,221 
vehicles 

4,521 
vehicles 

1,912 
vehicles 

8,649 
vehicles 

*  ―Other‖ activities  of  visitors  along  the Missouri River  include camping,  picnicking,  sightseeing,  observing  

wildlife,  outdoor  photography,  and  other  outdoor  recreation  activities  except hunting,  fishing,  and  boating.  

(1)   
Hours  in  2000;  Source: Mestl et al.,  2001.   Total hours  may  not equal the sum  of  seasonal hours  due to  

rounding.  

(2) 
 Average vehicle counts,  2006  - 2008; Source: NPS, 2009  (data subject to  revision).  

5.6 Gavins Point River Segment: Observations 

The 2000 Survey results showed that 50 percent more recreation hours were spent on the Gavins 

Point River Segment (Table 19) than on the Fort Randall River and Lewis & Clark Lake 

segments (Table 15). However, when length of segment is considered, both segments had 

similar levels of total recreation in hours per river mile (4,846 recreation hours per river mile for 

the Gavins Point River Segment, and 4,791 recreation hours per river mile for the Fort Randall 

River and Lewis & Clark Lake segments). More fishing and boating occurred on the Gavins 

Point River Segment, but nearly six times more hunting occurred on the Fort Randall River and 

Lewis & Clark Lake segments than on the Gavins Point River Segment. This reflects a much 

more important fall recreational season in the Fort Randall River and Lewis & Clark Lake 

segments because of waterfowl hunting. Most of the recreation in the Gavins Point River 

Segment occurs during the summer. 
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Table 19
 
Gavins Point River Segment – Total 2000 Recreation Hours
 

Activity Gavins Point Dam tail waters Lower River Total 

Fishing 147,545 62,176 209,721 

Hunting 587 791 1,378 

Boating 3,179 56,658 59,837 

Other 3,542 6,571 10,113 

Total 154,853 126,196 281,049 

Source: Mestl et al., 2001. 

5.7 Gavins Point River Segment: Sites Visited 

Locations of recreation areas and public river access points in this segment are identified by river 

mile in Table 20a.  Information about facilities at each site visited is also presented in Table 20a.  

The number of visits to Corps water resource-based recreation areas downstream of Gavins Point 

Dam for several recent fiscal years is provided in Table 20b. 
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Table 20a
 
Recreation Sites: Gavins Point River Segment
 

River Mile and Site Name Boat 
Ramps  

Boat Trailer  
Parking  

Camp Sites  
(RV, Camper, 

Tent)  

Swimming  
Beach  

809.5 Nebraska Tailwaters Boat Ramp 
(1) 

2 40 52 No 

798.8 St. Helena Public Boat Launch 
(1) 

1 100 None No 

787 Weisman Boat Ramp 
(1) 

1 50 None No 

775 Mulberry Bend Boat Launch 
(1) 

1 50 None No 

810 Chief White Crane State RA 
(2) 

2 100 146 Yes 

805 Yankton Riverside Park 
(2) 

2 40 None No 

780.6 Clay County Park * 
(2) 

1 30 30 * No 

787 Myron Grove Boat Launch 
(2) 

1 30 None No 

784.9 Brooky Bottom Boat Launch 
(1) 

1 N/A None No 

763.5 Bolton Landing 
(2) 

Canoe None None No 

753.5 Ponca State Park RA 
(1) 

1 Many Many No 

RA  = Recreation  Area.    
(1) 

 Nebraska.    
(2)

South  Dakota.
 
  

Note: Brooky  Bottom  boat launch  site  was inaccessible due to  road  conditions; Bolton  Landing  is  a dirt access.
 
  
*  Updated  2009.   Source  of  updated  information: Keeton,  personal communication,  2009.  

 

Table 20b
 
Corps Missouri River Recreation Area Visits: Downstream near Gavins Point 


Dam
 

River Mile and Site Name FY 2002 FY 2004 FY 2006 FY 2007 FY 2008 

811.0 Pierson Ranch RA 
(1) 

14,574 15,228 15,502 15,593 15,832 

811.0 Cottonwood RA 
(1) 

33,788 35,384 32,370 35,268 44,335 

810.0 Chief White Crane RA 
(1) 

37,548 40,276 41,557 39,574 39,199 

810.1 Training Dike RA 
(2) 

235,591 264,619 228,012 233,138 259,014 

809.5 Nebraska Tailwaters RA 
(2) 

84,690 79,222 77,898 80,243 88,341 

Total Water Resource-Based Visits 406,191 434,729 395,339 403,816 446,721 

Source: USACE,  2008b.    RA  = Recreation  Area.   
(1) 

 North  Dakota.   
(2)

 Nebraska.  
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6 Conclusions 

This analysis concurs with information presented in the Review and Update Study (USACE, 

1994) and provides additional information that will be useful in the evaluation of the effects of 

the ESH alternatives on recreation.  In the Missouri River segments analyzed, more recreationists 

participate in fishing than in any other recreational activity. This analysis concurs with the 

previous finding that less recreation occurs on the Fort Peck River Segment than on the other 

segments. However, lower recreational volumes are more conducive to the enjoyment of 

solitude. This analysis cannot be used to estimate total levels of recreation on any segment; 

however, the available angler use data is suitable for comparison purposes. 

The additional information provided by this analysis indicates that recreation is concentrated in 

certain areas within some segments. The area around Bismarck, ND on the Garrison River 

Segment has a concentration of riverine recreation due to numerous marinas, private slips, and 

excellent public access. The Desert near Bismarck also provides a unique opportunity for beach-

related recreation, which is not found anywhere else on this scale along the other segments. 

Waterfowl hunting is a recreation activity having both area concentration and seasonal aspects. 

Along the Fort Randall River, Lewis & Clark Lake, and Gavins Point River segments, waterfowl 

hunting is concentrated in the fall (during the ESH construction period) in areas offering inter-

channel sandbars with wetlands and vegetation or island and bank areas that provide foraging 

and loafing areas for migrating waterfowl and vegetated cover. These areas occur along the 

downstream reaches of the Fort Randall River and Lewis & Clark Lake segments, especially 

downstream of the Niobrara River and in the central reaches of the Gavins Point River Segment. 

Many substitute recreational sites exist within each segment. Therefore, temporary restrictions 

on access to or use of a particular recreational site would tend to shift recreational activities and 

expenditures to other nearby areas in the segment offering similar recreational opportunities 

rather than significantly reduce visitation and expenditures. 

The Missouri River segments analyzed are wildlife corridors as well as destinations for 

recreationists. The quality, quantity, and diversity of fish and wildlife habitat in the Missouri 

River segments studied affects the abundance and diversity of fish and wildlife species, including 

threatened and endangered species, using the segment. Most participants in recreational 

activities along the Missouri River consider naturalistic, scenic views and communing with 

nature an important part of their recreational experience. Fish and wildlife are not only essential 

for angling, hunting, bird watching, and other wildlife observation, but they also add greatly to 

the enjoyment of recreational activities such as camping, picnicking, hiking, outdoor 

photography, and sightseeing. Tribes, federal agencies, and state agencies are continuing to 

work to improve fish and wildlife habitat, including wildlife food plots and no-hunting refuge 

designations, to ensure that future generations can experience at least the same level of 

enjoyment in water resource-based recreational activities along the Missouri River that occurs at 

the present time. 
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Attachment I: Site Survey Form 

PHYSICAL CONDITIONS: 
Reach: State/ County: 

Local Site Name: Time of Visit: 

Date of Visit: Weather Conditions: 

Water Level: Signage Regarding Avoiding Terns/Plovers: 

Immediate Observable: Evidence of ESH Nearby: 

ACTIVITIES:
 
What Activities Are Being Conducted? Number of People: 

Boating:  Boat Trailers in the Lot: 

Shore Fishing:  Water Skiing: 

Boat Fishing:  Tubing: 

Picnicking:  Jet Skiing: 

Canoeing:  Swimming: 

Hunting: n Bird Watching: 

FACILITIES:
 
Parking Facilities:  Number Vehicles in Lot: 

Bathrooms: Boat Ramp: 

Beach/Swimming: Fishing Access: 

Camper Parking:  Garbage Receptacles:  

Fish Cleaning Station: Picnic Tables: 

RV Hook-Up: Playground:  

Tent Sites/Overnight: Concession:  
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Introduction 

Specific comments from the 2004 scoping meetings were categorized by alternatives, erosion, 

bank stabilization, flows, impacts on flooding, cost, dam operation changes, EA vs. EIS, and 

effects on the surrounding environment. This PEIS addresses comments extensively throughout 

the document. Requirements for NEPA documentation are discussed in Chapter 1, and 

information on programmatic implementation and analysis are covered in Chapter 3. Issues 

related to land ownership and restrictions on land rights are addressed in the Real Estate 

Appendix F. Discussion of all alternatives, including those considered but eliminated such as 

reservoir and flow manipulations, is included in Chapter 4. Chapter 5 (Effected Environment) 

provides a detailed summary of “baseline” environmental conditions in each Segment. Chapter 6 

(Environmental Consequences) addresses environmental concerns raised in each category by 

segment and by alternative, as well as an additional analysis on sediment availability (Section 

6.2) and separate impact analyses of Vegetation Removal and Flow Obstruction Methods 

(Sections 6.3 and 6.4). Chapter 7 (Summary and Comparison of Environmental Effects) looks at 

environmental effects overall by alternative. Construction costs are detailed in Appendix C 

(Emergent Sandbar Habitat Creation and Replacement Assumptions), and total program costs, 

including construction and additional implementation costs, are discussed in the Executive 

Summary, Chapter 4, and Chapter 7. Measures to avoid and minimize impacts on sensitive 

resources are discussed in Chapter 8. Compliance with Environmental Laws and Regulations is 

in Chapter 9. A discussion on cumulative effects is covered in Chapter 10. Tribal consultation is 

outlined in Chapter 11. Specific concerns regarding the MNRR (raised by the NPS) and those 

raised by the USFWS are discussed throughout this document. 

Alternatives 

1.1 Alternatives Proposed in the NOI 

We are also concerned about several of the other alternatives proposed. Proposed Alternative 1 is an RPA in the 

2003 Amendment to the BiOp, Alternative 3 would likely result in approximately the same acreages as required in 

the 2003 BiOp and Alternative 6 (No Action) is required by NEPA, but the other alternatives (2, 4, and 5) would 

likely requires extensive consultation with the USFWS since they don not meet the goals set out in the 2003 BiOp. 

In this context, we are not convinced they can be considered reasonable alternatives. (ND Dept. of Game, Fish and 

Parks September 7, 2005) 

It appears that proposed alternatives 2,4, and 5 in the NOI do not meet the purpose and need for the project. The 

draft PEIS should explain how Alternatives 2, 4, and 5 meet the purpose and need for the project or, if they do not, 

why they are being carried forward. (USFWS, September 16, 2005) 

1.2 Captive Rear 

I was disappointed that the USFWS was not standing beside you people taking the heat for their program. My 

feelings are that these birds could be hatchery raised at a much cheaper cost to the public. Maybe their 

mismanagement record with other things makes them a risk to manage these birds. I don’t hear much anymore 

about the sturgeon-they can be hatchery raised to same them, but I guess this proven method doesn’t totally fit them. 

I did notice that the Fish and Wildlife was there, but didn’t have on their official clothing. I guess they can’t take the 

plucking like the Corps. (Private Citizen) 

1.3 In-Lake Habitat 
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At the January  20
th 

 meeting,  you  reported  the shores of  Oahe and  Sakakawea  are excellent habitat, but this  would  

disappear  when  high  lake  levels  return.   Would  it  be more productive for  the COE  to  spend  their  efforts  coping  with  

the predictable changing  shores  rather  than  the highly  errodible [sic]  sandbars?  This  also  obviously  would  have  

much  less  negative effect on  the river  users.  The COE  owns  these shorelines  therefore ROW  would  not be a  

problem.   We insist this  proposal be part of  the EIS.  (Private Citizen)  

 

Build  habitat on  shore of  Lake  Sakakawea.  (Private Citizen)  

The Corps  owns  miles  of  shoreline on  the Lake Sakakawea  that the birds  are already  using.   Expand  on  that and  stay  

off  the Missouri River.  (Private Citizen)  

You  have all the room  needed  to  create sand  bars  on  the North  side on  Garrison  Dam  –  by  creating  sand  bars  along  

shoreline of  areas  not used  by  boaters  due to  no  access.   (Private Citizen)  

 

Tern  and  plover  habitat can  easily  be built on  Garrison  Dam  at a much  more affordable price.   I  will not support  

your  existing  plan.  (Private Citizen)  

1.4 Use of Flow 

The Fact Sheet indicates  that methods  to  create ESH using  flow  from  the  main  stem  dams  are being  evaluated  under  

separate studies and  therefore,  will not be considered  in  the EA.   We are unaware of  any  separate studies.  The 

purpose of  NEPA  is  to  analyze alternatives  for  accomplishing  the project goal,  fully  disclose impacts  to  the  public  

and  promote sound  environmental decisions  by  action  agencies.  Flow  alternatives are viable means  for  

accomplishing  the  project objectives and  should  be  considered  in  the NEPA  document. (Missouri River  Natural 

Resources  Committee,  Nov.  16,  2004)  

Most importantly,  the EIS must include a detailed  examination  of  the use of  flow  modifications  from  mainstem  

dams  as an  alternative to  mechanically  create ESH.   Further,  the EIS needs  to  address  where mechanical ESH work  

has  been  done  before,  and  the  successes  and/or  failures of  this  work  over  time.   The EIS must  include the  amount of  

work  the Corps  itself  will conduct,  versus  the number  and  type of  contractors  that will be utilized.   This  information  

will lend  itself  to  providing  the public with  important information  as to  the viability  of  different options  for  creating  

ESH. (American  Rivers,  Nov.  18,  2004)  

The Dacotah  Chapter  of  the Sierra Club  has submitted  comments  to  the USACE  regarding  the revision  of  the master  

manual during  each  opportunity  presented.  We have emphasized  the fact that the USACE  needs  to  change how  they  

manage the flow  of  the  Missouri River.  A  healthy  river  needs  to  complete some of  the natural seasonal cycles  that 

occurred  before the dams  were constructed.  A  spring  rise would  create and  maintain  sandbar  habitat and  provide 

spawning  cues  for  fish.  Low  summer  flows  would  expose sandbars  for  tern  and  plover  nesting  habitat. We have also  

supported  the recommendations  in  the Final Biological Opinion  of  the US Fish  and  Wildlife Service,  which  

provided  substantial fish  and  wildlife benefits  compared  to  the current water  control plan  or  the preferred  alternative.  

(Sierra Club,  Dacotah  Chapter,  Feb.  11,  2005)  

I  wish  to  voice strong  opposition  to  the  current Corps  intention  to  create  nesting  habitat for  interior  least  terns  and  

piping  plovers  through  mechanical maintenance  and  creation  of  emergent sandbar  habitat.  To  be clear,  I  would  

support the  promotion  of  protection  of  endangered  species where the likely  benefit to  such  species  can  be shown  to  

be significant as long  as even  more destruction  of  habitat for  other  native (including  other  endangered)  species will  

not occur.  That  is  not  the  case in  the current  situation.  The  original recommendation  from  biologists  (assuming  my  

information  and  understandings  are correct or  at least nearly  so)  was to  attempt to  create this  habitat through  a 

couple of  spring/early  summer  high  flow  releases followed  by  steady  dewatering  through  summer  and  into  the fall.  

This  would  seem  to  me to  be the least destructive to  native species and  the most cost effective tack  to  follow.  Based  

upon  my  observations  of  activity  at the RM 761.4  site,  the destruction  of  natural habitat and  of  other  native species  

could  only  be called  massive.  You  already  know  the numbers  of  unionids  (not to  mention  other  species about which  

neither  you  nor  I  know  anything  at all)  and  I  include a copy  of  my  initial (and  probably  final)  report on  this  survey.  

All  this  in  a reach  of  river  that still  is  home to  significant numbers  of  these birds.  (Keith  Perkins,  usiouxfalls.edu  

November  20,  2004)  
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We all want to put in a pitch for leaving the cfs as is for next summer. At these releases the amount of 

sandbars available for the birds to use next spring would be fantastic. The birds will be confused as to which sandbar 

they should use. The corps will incur zero expenses creating new sandbars if they reduce the cfs. Let' give the birds 

the joy of their life. Let the down stream folks experience a true plains drought. (Private Citizen) 

We are concerned about the potential changing of the river flows because of the Corps possible changing and or 

grooming of existing sand bars for the two birds in question. Any tampering of the existing make up of the "river" 

can affect multiple problems for others usually down stream. For example one needs to only watch the river in the 

late fall, spot and locate sandbars etc. and then see freeze up and the river covered with ice for the winter. Next 

spring unbelievable amounts of sand are moved downstream by miles and where there was a sandbar in the fall it is 

far down stream. This now causes currents to change and effect the banks further down stream. Ultimately, 

considerable amounts of sand move south of Bismarck to the "delta". These are real and factual concerns. Please 

keep in mind any sandbar changed by the corps will usually effect someone downstream as you make your plans. 

(Missouri River Adjacent Landowners Association, November 18, 2004) 

If  you  could  create more sand  bars  and  keep  the river  levels  at Bismarck  6.5’  this  may  be more acceptable (50  acres 

per  mile is  a stretch)  (Private Citizen)  

Our  main  concern  is  that flow  management, including  the release of  spring  scouring  flows  followed  by  a declining  

summer  hydrograph,  to  enhance  and  maintain  tern  and  plover  habitat on  the Missouri  River  is  not going  to  be 

considered  in  the Programmatic EIS.  We must emphasize that non-flow  or  mechanical  creating  and  maintenance  of  

ESH should  only  be considered  as a supplementary  approach,  and  consideration  for  flow  management, as an  

alternative should  be addressed  in  this  EIS. (Nebraska Game  and  Parks  Commission,  11/19/04)  

 

The NPS requests  the Corps  to  directly  link  flow  regulation  used  for  restoration  of  pallid  sturgeon  habitat with  off-

channel construction  (which  is  largely  outside the jurisdiction  of  the NPS).   Once  flows  and  off-channel alternatives  

have been  developed  to  obtain  a maximum  benefit, the need  for  a magnitude of  proposed  in-channel construction  

can  be better  understood.   (National Park  Service,  October  29,  2004)  

 

SDGFP  is  concerned  that he Corps  does not plan  to  include an  alternative examining  the use  of  flow  to  create the  

required  habitat goals.  An  EIS should  examine ALL  reasonable alternatives.   Since  the flow  alternative has been  

promoted  by  a number  of  scientists  and  agencies,  including  the National  Research  Council (2002)  and  the USFWS  

(2000),  we believe that use of  flow  to  create habitat is  a reasonable alternative that should  be considered.   While  

flow  may  have not been  considered  in  the development of  the Master  Manual,  this  analysis  is  being  conducted  in  a  

different context, and  a comparison  of  the environmental and  economic costs  and  benefits  for  this  project may  yield  

different results.  (South  Dakota Game,  Fish  and  Parks  September  7,  2005)  

 

The Corps’  attempts  to  avoid  implementing  flow  changes  on  the Missouri River  and  instead  engage in  efforts  like 

the ESH work  will result in  significant and  long-term  annual burdens  on  the American  taxpayer.   (American  Rivers,  

Nov.  18,  2004)  

1  Bank Stabilization 

The 2000 Biological Opinion also called for no bank stabilization in this stretch of the river to protect cottonwood 

forestry. The bottom line is the USFWS wants no stabilization because that is the source of sediment for the islands. 

This creates an impossible situation on this stretch of the river. (Private Citizen) 

Negative impact to high bottomland - The source of sediment for the new sandbars and islands will be bed and bank 

of the river. The USFWS opposes bank stabilization because they need the sediment to achieve its targeted goals. 

Since 1954 more than 5 square miles of land have been lost to bank erosion. The valuable bottomland is lost 

forever. (Private Citizen) 

The permanent loss of high bottomland is not tolerable. The primary source of the silt is the bed and bank of the 

river. More than 5 square miles of land have been lost since 1954. This cannot be allowed to continue. (Private 

Citizen) 
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2 Cost 

The economic costs for the various alternatives should be fully disclosed and contrasted with the costs of flow-based 

habitat management, including both plans that would create sandbars, and those that would expose existing sandbars 

by lowering releases during the nesting season. These analyses should include costs per bird fledged and likely 

long-term costs based on expected longevity of the habitat and continual relocation of the habitat due to increased 

predation pressure. (Missouri River Natural Resources Committee, Nov. 16, 2004) 

The EIS must fully evaluate the costs of this work, including the long-term management costs of building and 

maintaining ESH acres year after year. Cost evaluations should include comparisons between artificial habitat 

creation and using flow modification to build and maintain the same habitat. (American Rivers, Nov. 18, 2004) 

The cost of mechanically and chemically creating sandbar habitat is a waste of taxpayers' money and amounts to one 

huge subsidy for an almost non-existent barge industry. The cost of creating a more seasonal, natural flow of the 

Missouri River would be relatively inexpensive. The river is capable of taking care of itself if we allow it to flow as 

nature intended. Therefore, the Dacotah Chapter of the Sierra Club does not support the proposed methods of 

creating sandbar nesting habitat through mechanical and chemical means, but we do support creating sandbar habitat 

through higher spring flows and lower summer flows. (Sierra Club, Dacotah Chapter, Feb. 11, 2005) 

The cost of mechanically and chemically creating sandbar habitat is a waste of taxpayers’ money and amounts to 

one huge subsidy for an almost non-existent barge industry. The cost of creating a more seasonal, natural flow of 

the Missouri River would be relatively inexpensive. (Private Citizen) 

Costs/benefits of herbicide vegetation removal, mechanical vegetation removal, and dredging are very suspect. The 

overall program’s cost/benefit seems suspect. The dollars could be much better used protecting habitat or shore 

adjacent to the main channel. (Private Citizen) 

What are the costs for such a program? Will significant and long-term annual financial burdens be placed on the 

American taxpayer? Will cost evaluation analyses be used to compare dollars spent on artificial habitat creation 

versus achieving ecological function using flow modifications to build and maintain viable habitat for an array of 

species beside the T&E species? ( Sierra Club, Nebraska Chapter, Feb. 11, 2005) 

The public will demand your cost estimates of this proposal and your estimates of the benefits. Also, what priority 

will it have over the many other users of the river? (Private Citizen) 

From the methods to be considered on the fact sheet, moving, heavy equipment bulldozers, scrapers, front-end 

loaders, etc. to sandbars to raise, lower, contour, and smoothen surfaces seems like a very very costly endeavor. 

(Morton County Parks, Nov 18, 2004) 

Present the costs associated with the various alternatives for constructing ESH, including the costs envisioned for in-

channel construction work alone; variations of in-channel, off channel, and flow modifications that achieve the 

necessary targets; and flow modifications alone. (NPS, 10/29/04) 

3 Dam Operation Changes 

Changes in reservoir releases to facilitate dredging or access to the channel by heavy equipment and their impacts to 

reservoir storage, river fauna, and river recreation should be discussed. Last march, the river was lowered 

substantially below Fort Randall dam to allow heavy equipment access for tern and plover habitat work. This action 

not only delayed a planned fish stocking by South Dakota Game, Fish and Parks, but likely killed mussels and 

benthic invertebrates due to the rapid stage decline. (Missouri River Natural Resources Committee, Nov. 16, 2004) 

In the past, the Corps has varied releases from dams like Ft. Randall to allow heavy equipment operators to access 

the channel from the bank to complete other tern and plover habitat work. Such releases have a negative impact on 

river species like mussels and benthic invertebrates. The EIS must include a detailed evaluation of what, if any, dam 
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operation changes will be utilized to allow equipment access to work sites, and what impact these release changes 

will have on Missouri River species. (American Rivers, Nov. 18, 2004) 

4 EA vs. EIS 

There is no question that a project of this magnitude deserves a full-scale EIS. The proposal includes dredging, 

spraying and drastically altering an otherwise natural landscape. This project certainly deserves an examination of 

all potential consequences. (Private Citizen) 

If, by a programmatic EA, you mean a single document covering areas in 4 states and which spans many hundreds 

of miles cannot possible cover all the specific issues of all the areas. (North Dakota Water Users, Jan 20, 2005) 

I encourage the COE to step back and take a very hard look at this proposal. At a minimum a full-blown 

environmental impact statement needs to be prepared. (Private Citizen) 

A full-blown Environmental Impact Statement needs to be prepared. The economic and social impacts need full 

attention. The tern and plover habitat concern is a problem but should not be solved at the expense to the other 

listed concerns. (Private Citizen) 

The public and agency meetings held on October 19, 2004, were not properly advertised or agencies notified. Key 

state agencies were not in attendance and the public was completely unaware of the meeting. Less than six people 

representing the public were in attendance. Proper notification and new meetings need to be held. (Private Citizen) 

We believe personal letters to area stakeholders (communities with intakes, adjacent landowners, irrigators, and 

fishing and sportsmen’s clubs who use the River) should be issued. We can and will assist you in preparing a 

mailing list if you so wish (North Dakota Water Users Association). 

5 Effects 

Air Quality 

The review of the proposed project to build and maintain habitat along the Missouri River for the nesting of the 

interior least tern and piping plover has been completed. The ambient air quality concentration in the project area of 

South Dakota are in compliance and are better than the EPA national standards. It appears that all proposed options 

for habitat building and improvements in general would not have an impact on the ambient air quality of the State. 

(South Dakota Dept of Environment and Natural Resources, 10/27/04) 

Aquatic Ecology 

Native fish, including paddlefish and sturgeon, use sandbar pools and shallow water edge habitat around sandbars as 

important nursery and refugia for larval and juvenile fish and young of the year softshell turtles. These areas also 

provide invertebrate colonization areas and may harbor large freshwater mussel beds. The assessment should 

discuss how impacts to these habitats will be avoided and mitigated, how artificial bar creation will provide for these 

habitats, and how the geomorphological and biological effects will be measured. (Missouri River Natural Resources 

Committee, Nov. 16, 2004) 

The manipulation of sandbars in the Missouri River clearly has the potential to alter important aquatic habitat 

important to game fish such as the walleye. (Friends of Lake Sakakawea, Oct. 28, 2004). 

Besides impacts to federal T&E species, we believe that the mechanical activities associated with ESH creation have 

significant and likely adverse impacts to other aquatic and semi-aquatic organisms such as reptile and amphibian 

species and benthic invertebrates. Indeed, we contend that he Corps ESH program is sacrificing certain native 

species (some of which are state listed species) and their habitats for short term, non-viable gains of federally listed 

species. (Sierra Club, Nebraska Chapter, Feb. 11, 2005) 
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Although I am told that this habitat was the Corps' plan to protect "endangered" species, this is a concern to the 

Friends of Lake Sakakawea. The manipulation of sandbars in the Missouri River clearly has the potential to alter 

important aquatic habitat important to game fish such as the walleye. (Friends of Lake Sakakawea, Feb. 3, 2005) 

Identify and analyze the spawning, foraging, and/or loafing habitats for pallid sturgeon in the respective MNRR 

segments, and identify and analyze the potential impacts of ESH construction on that species and its habitat. (NPS, 

10/29/04) 

Damage to spawning areas by dredging. (Private Citizen) 

Lake Sakakawea and Lake Oahe have already suffered greatly from the drawdown of the Missouri River reservoirs. 

It has had a devastating impact on our walleye fishery. Any further deterioration of habitat needs of aquatic species, 

even as an unintended consequence of your proposed project is unacceptable. If alteration of fish habitat occurs as a 

result of your proposed project we believe this is a significant environmental impact. (Friends of Lake Sakakawea, 

October 28, 2004) 

Cultural Resources 

Alternative methods being considered include some activities that have very slight possibility of impacting cultural 

resources (e.g. cutting with loppers, saws or sickles) to those that could have high impacts were cultural resources to 

be present (e.g., slope reduction and substrate modifications). Included also are methods for which the possibility 

for impact to unknown sites would be difficult to assess in the absence of inventory prior to inundation (e.g., use of 

dredges to enhance submerged bars). As such, we recommend that the possibility of effects to cultural resources 

exists with the use of some of the methods proposed. (Montana Historical Society, 10/01/04) 

A COE cultural resource specialist should be able to assess the potential for effect at specific project locales on the 

basis of 1) class 1 file search, 2) site inspection or report of current and past use and disturbance including natural 

erosion/deposition and 3) the specific method proposed. It is our belief that internal review including a COE 

cultural resource specialist (archeologist) should be able to identify the majority of proposed action loci as unlikely 

to effect cultural resources – but just as strongly believe that an archeologist is critical in that assessment. (Montana 

Historical Society, 10/01/04) 

I advocate for protection of historic sites along the Garrison reach. (Private Citizen) 

We strongly suggest that you coordinate with all Native American tribes with interest in the Missouri River. As the 

proposed work may involve excavations, we suggest that surveys for cultural and paleontological resources be 

conducted prior to such excavations. These surveys should consider the areas to be used for borrow and potential 

erosion from the formation of the sandbars due to fluvial changes. (USDOI, Bureau of Indian Affairs, 10/22/04) 

The methodologies for the treatment of cultural resources, particularly human remains, must be addressed in 

accordance with the provisions of NAGPRA, ARPA of 1979, and all other pertinent legislation and implementing 

regulations with regard to all cultural resources now known or yet to be discovered. (USDOI, Bureau of Indian 

Affairs, 10/22/04) 

Identify and analyze the impacts to submerged steamboats and ferries, and to recorded and unrecorded historic and 

archeological remain, in coordination with the NPS. Pay particular attention to the rural agricultural landscape of 

the park as a cultural resource, which would include the untrammeled natural river setting in the contest of Lewis 

and Clark, the Yankton Sioux Tribe’s embrace of the natural river, and the MNRR as a WSR. (NPS, 10/29/04) 

Present the project-specific consultations with the SHPOs of SD and NE and with the Yankton Sioux Tribe, and 

repot their findings. Include the NPS as a consulting party to the Section 106 consultation process associated with 

your NEPA documentation as provided in 36 CFR 800 in accordance with the NHPA as amended. (NPS, 10/29/04) 

Economic 

The river conditions and the river uses, and the associated economic impacts to the various areas need detailed 

analysis and review and not just a cursory effort. (Private Citizen) 
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I am a Water Resource Consultant with nearly 40 years experience in water-related projects. I have directed the 

preparation of numerous Environmental Impact Statements. The process needs to adequately address the social and 

economic impact that will occur in North Dakota. (Private Citizen) 

Erosion 

Tesoro has concerns regarding the impact of erosion on the Missouri River banks. The source of sediment for the 

new sandbars and islands will be the bed and bank of the river. Tesoro property adjacent to the river has 

experienced large erosion losses. The valuable bottomland is lost forever. The economic and social impacts need 

full attention.(Tesoro Mandan Refinery, 11/30/04) 

Observations and discussions with the NE Game and Parks Commission indicate that ESH created at Ponca St. Park 

appears to be causing a channel shift and rapid erosion of the NE bank. While that can be considered restoration of 

cut and fill alluvial processes, if a similar effect occurs on private or certain public lands, this could create additional 

problems. Therefore, the Service recommends that local hydraulics be carefully considered during project planning 

to avoid unacceptable erosion and requests for further bank stabilization in that area. (USFWS, 12/3/04) 

Identify and analyze impacts from in-channel island construction on adjacent riverbanks and analyze alternatives for 

mitigating any stressed banks that may result. Keep in mind the NPS does not wish to see any additional bank 

armoring within the MNRR duo to this action. (NPS, 10/29/04) 

In order to achieve the targets it is very evident that bank erosion will either be accelerated or will remain the same. 

Either situation is not acceptable because of the negative impacts outlined above. (Private Citizen) 

It is expected that a shift in flows will occur with the construction of future sandbars resulting in impacts to adjacent 

landowners. Prior to our full evaluation of future sandbar creation, the Corps should analyze how construction of 

sandbars within the channel will impact adjacent riverbanks as a result of sandbar creation. Additional bank 

armoring as a result of sandbar creation should not be considered as a viable alternative. Furthermore, we require 

that a third party be contracted to conduct a hydrological analysis in order to determine the impacts that will 

potentially occur as a result of future sandbar construction on river processes in the entire Nebraska reach. [NE 

Game and Parks Commission, 11/19/04). 

The Corps needs to determine how they are going to address river bank erosion as a result of sandbar construction 

within the channel, and contract for a hydrological analysis to determine how future sandbar creation will impact 

river processes and present the information to NGPC and the other resource agencies for review. Once the above 

issues have been addressed to our satisfaction, we will be able to fully comment on any proposed future construction 

of emergent sandbar habitat. (Nebraska Game and Parks Commission, 11/19/04) 

Identify and defend the rationale for armoring all or selected ESH complexes; present and analyze the type an 

projected sources of armoring material. (NPS, 10/29/04) 

The COE’s geomorphology report indicates that more than 90% of the sediment is coming from the bed and banks 

of the river. Modification of the islands and sandbars and the bed of the river will impact the riverbanks 

significantly causing further loss of land. Water board efforts to stabilize banks have been thwarted by the COE and 

USFWS because of undetermined cumulative impacts that could result. The COE correspondence documents 

concerns about any in-river modifications and the impacts that might result. These same concerns should apply to 

the ESH efforts. (Morton County Water Resources District, 9.2.05) 

Flooding 

Your proposal to increase the number of islands and sandbars and your plans to excavate shallow water channels to 

manipulate the creation of sandbars and islands have the potential to encroach on the floodplain and affect the base 

flood elevation in the Bismarck-Mandan area. This also has the potential to increase flooding, increase flood 

insurance costs, and accelerate deposition of sediment in the headwaters of Lake Oahe. These impacts must be 

quantified and compensation provided to the adjacent river landowners. You must not lose sight of the fact that you 

cannot alter the floodway conveyance without incurring serious impacts. (Morton County Water Resource District, 

9/2/05) 
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The City of Mandan has spent, just this past summer [2004], well in excess of $1 million on structures to remove 

property from the floodplain. Sediment from additional sandbars will simply migrate south to the Oahe delta and 

floodplains will rise again. Is the corps going to fund additional structures to keep property out of the floodplain? 

Where is your plan for the impact on houses from the delta you are creating in south Bismarck? Why no long term 

plan? (City of Mandan, Jan. 18, 2005) 

The most serious consequence making the flows high and then lowering it will create larger deltas that threaten 

south Bismarck. Every time the flood plain is raised perspective homeowners have to pay thousands of dollars extra 

to raise their new homes out of the flood plain. Even worse the chance of south Bismarck flooding someday is 

increasing which would cost millions and could even take lives. This threat is not taken lightly. (Private Citizen) 

The increase in islands will impact the floodplain in south Bismarck-Mandan. Houses now out of the flood plain will 

come into the flood plain. There will be costs for flood insurance and most likely costs for eventual buyouts. (Private 

Citizen) 

Negative impact to floodplain - The Morton and Burleigh County floodplains will rise because of this effort. Flood 

insurance costs will go up and landowners not now impacted will become impacted. The potential for housing 

buyouts due to the increase in Oahe delta sediments is a real possibility. (BOMMM Joint Water Resources Board, 

January 27, 2005) 

Analyze and report the direct and indirect changes to the riparian and floodplain conditions within the MNRR from 

ESH construction. (NPS, 10/29/04) 

Another  potential concern  relates  to  the floodplain  in  the Bismarck-Mandan  area  and  how  it may  be impacted  by  the  

proposed  habitat creations.   With  the delta south  of  Bismarck-Mandan  already  growing  at an  alarming  rate,  the  

creation  of  additional sandbar  habitat (by  chemical or  mechanical means)  has the potential to  send  an  increased  

sediment load  downstream,  exacerbating  the delta formation  process.   The portion  of  the Missouri River  located  in  

the Bismarck/Mandan  area  is  within  the jurisdiction  of  a floodplain  management program,  which  includes  a 

regulatory  floodway.   According  to  North  Dakota  statute,  “…uses  shall be permitted  within  the floodway  to  the  

extent that they  do  not cause any  measurable decrease in  the  hydraulic conveyance  in  the affected  area.” (NDCC  61-

16.2-07).   Thus,  any  activity  within  the regulatory  floodway  would  need  to  be evaluated  according  to  this  standard.   

(North  Dakota,  Office of  the State Engineer,  September  12,  2005)  

Geomorphology 

An analysis of project-caused change to channel morphology resulting from the construction of the ESH is material 

because changes in hydraulic and hydrologic variables have direct bearing on the creation, maintenance, 

rejuvenation, and destruction of habitats for fish and wildlife species. Given the scale of the proposed ESH 

construction project, such habitat changes could have a tremendous impact on species diversity and abundance of 

fish, freshwater mussels, amphibians, and reptiles on the four segments of the upper MR where ESH is proposed to 

be constructed. The Corps should collect quantitative information about expected changes to hydrology and 

hydraulic variables in the footprint of the proposed project and in upstream and downstream locations. Information 

in that regard is especially important given that some ESH construction projects, especially those proposed to be 

completed through dredging and dredged material re-deposition, presents an obstruction to flow, which would be 

reasonably expected to alter fluvial-geomorphological processes. Further information would be useful in the 

development of measures to avoid, minimize, and where appropriate, compensate for impacts resulting from these 

activities. (USFWS, 12.3.04) 

Analyze and report the direct and indirect changes to riverine functions and processes and channel geomorphology 

in the MNRR segments resulting from ESH construction. Include appropriate aerial photography, staff gauge, and 

bathymetric measurements to support the analysis. (NPS, 10/29/04) 

Hydropower 

The rivers reduced capacity will impact hydroelectric generation by reducing the maximum allowable discharges in 

the winter months. We have seen flows diminished each year from the delta and channel buildup, and this will create 

a bigger problem. There will be a loss in dollars from reduced hydroelectric generation. These impacts must be 
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quantified by modeling the river regime to assure the creation of ESH does not further reduce the hydroelectric 

generation. (Morton County Water Resource District, 9/2/05) 

Negative impact to hydroelectric generation during the winter months - The river capacity to carry flows at the same 

stages will be reduced. Flooding will occur therefore the discharges will need to be lowered impacting the amount 

of electricity generated and income derived from the power. (BOMMM Board, Jan 27, 2005) 

Lower hydroelectric power output in the winter months! Do the power grid people know about this one? This 

should be an important consideration before sandbars take precedence over heat and electricity availability for the 

nation. (Private Citizen) 

The hydroelectric generation from the Garrison Dam has already been reduced by low flows. If this clean source of 

energy would be further reduced by addition of more islands and sandbars in the river, the changes should be 

rejected for that reason alone. (Mercer County Water Resource Board, Sept. 9, 2005) 

Mussel Protection/Avoidance 
Significant concentrations of mussels occur in the Gavins Point reach at the James River confluence and from the 

dam down to about RM 807.4. A fresh-dead federally listed endangered scaleshell (Leptodea leptodon) was 

collected in 1987 one km east of Gavins Point Dam making it likely that other individuals of this species reside in 

the reach. On October 27, 2004, South Dakota Game, Fish, and Parks personnel collected a fresh dead, federally-

endangered Higgin’s eye, (Lampsilis higginsi), near the outlet of Lake Yankton below Gavins Point Dam. (Missouri 

River Natural Resources Committee, Nov. 16, 2004) 

In  late October  2004,  the Corps  began  building  emergent  sandbar  habitat in  the Missouri National Recreational 

River  stretch  below  Gavins  Point Dam.   During  the  course of  this  work,  a Higgins’  eye mussel,  a  federally  

endangered  species, was discovered.   The presence  of  this  species on  the Missouri River  will  likely  require a  new 

round  of  ESA consultation  between  the Service and  the Corps,  the results  of  which  will likely  again  reinforce  the  

need  to  restore more natural  flows  on  the  Missouri.   The fact that a new  endangered  species was  discovered  at the  

exact ESH project  site –  not before,  but during,  actual construction  –  points  to  the urgent need  to  complete a full EIS  

before proceeding  on  further  ESH projects.  (American  Rivers,  Nov.  18,  2004)  

On October 27, while collecting shells with Jeff Shearer (SDGFP) and Steve Wilson (NPS), I collected a shell below 

Gavins Point Dam, near the outlet of Lake Yankton, that has been positively identified as Lampsilis higginsi, the 

Higgin's Eye mussel, a federal endangered species. The shell was fresh dead, it still had some hinge ligament 

attached. Identification was confirmed by Keith Perkins III at the University of Sioux Falls and also by Dr. G. 

Thomas Watters, Curator of Molluscs, Museum of Biological Diversity, Ohio State University. The specimen is at 

Ohio State University. (Doug Backlund, SD Dept. of Game Fish and Parks, November 9, 2004) 

This is the second federally endangered freshwater mussel species documented in the MNRR below Gavins Point 

Dam. In 1982 Ellet Hoke collected a specimen of the Scaleshell, Leptodea leptodon. (Hoke, Ellet. 1983. Unionid 

mollusks of the Missouri River on the Nebraska border. American Malacological Bulletin 1:71-74.) (Doug 

Backlund, SD Dept. of Game Fish and Parks, November 9, 2004) 

We now  have documented  the presence  of  19  species of  freshwater  mussels  in  the river  segment between  Gavins  

Point and  Ponca,  NE.  There are two  federally  endangered  species documented  in  that river  segment. Unlike other  

rivers  in  SD, we find  an  abundance  of  live clams  rather  than  an  abundance  of  old,  dead  shells.  The MNRR  between  

Gavins  Point  and  Ponca  NE  is  an  amazing  and  important freshwater  mussel resource.  A copy  of  our  survey  work  

from  1999  is  online at  http://www.nwo.usace.army.mil/html/pd-e/RecRiver/MNRRClamreport.pdf   (Doug  

Backlund,  SD Dept. of  Game Fish  and  Parks,  November  9,  2004)  

The presence  of  Higgin’s  Eye  mussel on  this  reach  of  the Missouri  River,  indeed  at an  ESH project site,  makes us  

wonder  if  take of  this  species  has occurred.   The presence  of  an  additional  federally  listed  species will require a  new  

round  of  consultation  with  the  Service.   (Sierra Club,  Nebraska Chapter,  February  11,  2005)  

Prior  to  the continuation  of  current sandbar  construction  utilizing  dredges and  heavy  equipment, we recommend  the 

Corps  conduct an  extensive survey  of  the entire construction  area  to  identify  and  locate  all individual freshwater  
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mussels and/or mussel beds in the area. The survey should include the use of scuba divers to document species in 

deepwater areas. The Corps should then determine how these specie scan be avoided and minimized. (NE Game 

and Parks Commission, 11/19/04) 

Property Ownership and Rights 
As a landowner adjacent to the river, I’m concerned when you make these sandbars in the river and erosion starts 

along the high banks are you going to b e sympathetic and allow bank stabilization? I can see graphs and all kinds 

of rhetoric not to stabilize. Would you like to purchase 3.12 acres? (Private Citizen) 

The removal of vegetation from sandbar by use of herbicides or mechanical means will have a direct impact on the 

riparian rights of the State of North Dakota and private landowners. The removal of vegetation will slow the 

process of island building and the accretion of land to adjacent lands. Islands become the property of the State of 

North Dakota and accretion lands become the property of abutting private landowners. This is a serious property 

rights issue because the “beds” of navigable stream were given to the states and not the federal government. The EA 

needs to address this specific property rights issue. (Private Citizen) 

Please keep in mind the landowners in your plans. Remember we are the owners and taxpayers of the land to the 

ordinary high water mark. I believe I heard a commitment by the presenters at the meeting there would be only 

willing landowners affected if equipment, access, and uses are required. This will would acceptable to the 

landowners. (Private Citizen) 

Mechanically cutting channel (removal of lad bridges) between adjacent uplands and potential sandbars will have 

serious implications for adjacent landowners. I believe this could be considered a “taking” without just 

compensation because over time these lands may become accreted lands. (Private Citizen) 

The state [ND]  holds  title to  the bed  of  the Missouri within  North  Dakota and  the state’s  title extends  from  ordinary  

high  water  mark  to  ordinary  high  water  mark  (NDCC  61-33).   As  the owner  of  the river,  North  Dakota has the right 

to  control activities  on  the river  that occur  below  the high  watermark.   Thus,  if  the Corps  intends  to  construct habitat  

on  the river  or  its  shore,  the Corps  must obtain  either  a sovereign  lands  permit or  an  easement from  the Office of  the  

State Engineer  (NDAC  98-10-01).   We do  not mean  to  imply  that we will oppose habitat construction  on  the 

Missouri  River.   But, we do  want to  apprise you  of  the state’s  view  that  habitat  construction  on  the  river  cannot 

proceed  without  state consent  and  the Corps’  adherence to  the application  and  permitting  process  prescribed  by  the  

State Engineer.  (North  Dakota  State Engineer,  Office of  the State Engineer,  10/19/04)  

We would also like to remind you that the land beneath navigable waters and their accretions that are held in trust by 

the US for individual Indians or Indian tribes area excepted [sic] from the Submerged Lands Act (43 USC Part 

1313). The respective tribal fish and wildlife department, or its equivalent, would have jurisdiction over the fish and 

wildlife on those lands. Therefore, we suggest that you review the ownership of lands as a part of the process of site 

selection and coordinate with tribal fish and wildlife departments. (USDOI, Bureau of Indian Affairs, October 22, 

2004) 
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Recreational River/Wild and Scenic River 

As a WSR, the NPS must evaluate the proposal in accordance with the WSRA. The NPS, as administering agency, 

reviews all proposals for consistency with the Act. Through this formal response, the NEPA alerts the Corps of the 

requirement for securing a determination pursuant to the WSRA for all activities within the WSR. (NPS, 10/29/04) 

Since there are river segments targeted for ESH creation within areas federally designated under the Wild and 

Scenic Rivers Act, what legal dichotomies emerge as a result of the Corps disturbing natural features administered 

by the NPS? Will this require special attention for evaluating the effects of the federal actions? (Sierra Club, 

Nebraska Chapter, Feb. 11, 2005) 

This  is  a very  special reach  of  the Missouri River.  Three  federally  endangered  species  are known  to  currently  inhabit 

this  reach  and  two  more have  been  shown  to  potentially  (perhaps  even  probably)  still be  present. Agreed-the river  

here cannot be said  to  be pristine or  even  natural in  the strictest  sense of  the  word  but it  is  also  clear  that for  several 

reasons  (some known,  others  not even  suspected)  that this  reach  contains  a rich  diversity  of  native (potentially  

including  five federally  listed  species) fauna.  Some of  the reasons  that in  spite of  massive alteration  of  the natural 

river  that this  diversity  remains  include: 1.  It is  far  enough  upstream  that pollution  levels are lower  than  lower  

reaches simply  because  of  low  upstream  human  population; 2.  Water  coming  out of  Gavins  Point has  dropped  its  silt  

load  behind  the dam  and  this  maintains  a riverbed  not subject to  the stifling  siltation  seen  in  the  impoundments; 3.  

Lewis  and  Clark  Lake is  shallow  enough  that the water  released  is  warm  enough  to  allow  unionids  to  reproduce  

(unlike what has  been  found  in  the tailwaters  of  deeper,  cold  water  discharge impoundments)  and  4.  Since  Gavins  

Point is  the  lowest of  the mainstem  dams,  its  tailwaters  are potentially  available to  all fauna (in  the case of  unionids,  

especially  to  host fish)  from  the Gulf  of  Mexico  including  all of  the Mississippi and  Missouri drainages. For  all of  

these reasons  and  probably  more this  reach  of  river  has and  is  serving  as a refugium  for  many  animals,  especially  

unionids,  and  will continue to  do  so  as long  as these animals exist. My  point is  that this  reach  of  river  is  clearly  

known  to  be of  special  ecological significance  and  should  be treated  as such.  (Keith  Perkins,  UsiouxFalls.edu,  

November  20,  2004)  

Given the acreage targets prescribed by the 2003 BiOp for the years 2005 and 2015, the rather small amount of 

sandbar habitat created near Ponca State Park in March of 2004, and that to be built at the two proposed locations 

this year, and the limited amount of acres of habitat that can be created from existing sandbars by de-vegetation, the 

NPS is greatly concerned with the apparent need to mechanically create as much as 4,600 acres of new habitat just 

within one river segment alone. We are concerned that this level of construction activity, the construction and 

maintenance of islands with a rather short 3- to 5-year lifespan, will lead to unacceptable impact to the values of the 

MNRR and to its designation as a WSR. (NPS, 09/26/05) 

The NPS requires this information so that we may prepare all future determinations pursuant to section 7(a) of the 

act: 

Present the fact the MNRR, consisting of 2 districts, totaling 126 mils of river, will be directly impacted by this 

proposal. Include a discussion of the intent and requirements of the Act. 

Identify and analyze the results of any plans or programs, draft or final, proposed or in place, designed to make 

modifications to river flows for the purposes of ESH creation as stated by the Corps at the joint meeting 

between the Corps, FWS, and NPS at the Midwest Regional Office (8/12/04). The Corps stated in that meeting 

that flow modifications alone would not achieve the total targeted ESH acreage requirements, but the 

implication of that statement was that some habitat creation would be achieved. 

Identify and analyze the direct and indirect impacts associated with the natural or mimicked spring and summer 

flow modifications from Gavins Point Dam to be prescribed for pallid sturgeon, with an analysis for the 

potential for creation of ESH as a result. Identify and analyze the potential for off-channel ESH acreage 

creation in both MNRR segments. Then identify and analyze the need for and the amount of in-channel 

construction within the MNRR in light of the potential results from flow modification and off-channel efforts. 

Identify and analyze the cumulative effects of each scenario in the context of total surface acreages in the 

respective river segments. (NPS, 10/29/04) 

Identify and analyze the direct and indirect impacts, including cumulative impacts, from ESH construction to the 

recreational attributes of the MNRR; including fishing, hunting, sightseeing, motor boating, canoeing, and the quest 

for solitude. Identify and analyze the noise levels from dredges and other construction machinery and the length of 
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construction seasons, of such intrusions on recreationists and wildlife species. Present and analyze the expected 

results from mitigation to minimize these impacts. (NPS, 10/29/04) 

Provide a viewshed analysis focusing on in-channel ESH construction locational [sic] probabilities and associated 

staging areas and the probable on-site, upstream, and downstream impacts to river recreationists. (NPS, 10/29/04) 

River Use/Recreation Impact 
We expect that most of the river segments identified for habitat creation will likely require new bars and 

maintenance on an annual basis. This has the potential to disrupt fishing, hunting, and boating. Potential conflicts 

with, and interruption to, river recreation should be thoroughly discussed. If areas of the river will be off-limits to 

boat and foot traffic during construction, the area or length of river affected, the season, and duration should be 

described. (Missouri River Natural Resources Committee, Nov. 16, 2004) 

In your document you indicate that the islands and sandbars will be off limits from mid-May to mid-August. This is 

the peak period for island and sandbar use by recreational boaters. The cumulative economic and social impact of 

your proposal to restrict access must be part of the cumulative impact assessment. (Missouri River Joint Water 

Board, September 19, 2005) 

Negative impact to island and sandbar use by people - The 2000 Biological Opinion of the U.S. Fish and Wildlife 

Service calls for accelerated enforcement and fines for people who disturb the terns and plovers during nesting. 

People may not be able to play sand volleyball, picnic or other activities during May, June and July on the sandbars. 

Negative impact to recreational boating - The increase from an average of 12.5 surface acres of islands and sandbars 

to an average of 50 per mile will change the character of the river to mimic the Platte River in Nebraska. Boating 

will be difficult at best. The increase is equivalent to a sandbar 310 feet by 1 mile in length average per mile. 

(BOMMM, Jan. 27, 2005; Missouri River Joint Water Board, September 19, 2005) 

The increase in islands and sandbars will have destructive impacts on recreational boating. The river will be 

transformed into a river like the Platte in Nebraska, shallow with braided channels. This will curtail recreation 

boating. (BOMMM, Jan. 27, 2005) 

What reaches of the river are targeted for ESH creation? Are these reaches used for hunting, fishing, and boating 

and other forms of recreation? How will these uses be impacted by ESH creation? What will be the economic 

impact to individuals, as well as local communities that depend on recreation dollars?(Sierra Club, Nebraska 

Chapter, Feb. 11, 2005) 

The aggressive enforcement of no public use of the islands during nesting will have severe recreational impacts in 

the Bismarck-Mandan area. (Private Citizen) 

Negative impact to recreational boating is a concern if the required habitat is created and maintained. (Private 

Citizen) 

Evaluate the effect of habitat creation on recreation in the Bismarck/Mandan area on boat traffic and sandbar use. 

(Private Citizen) 

Care should be given to evaluate the recreational use of the Bismarck/Mandan area “between the bridges” to 

determine these traffic areas before committing to these projects. (Private Citizen) 

The EIS must detail how this ESH work will impact other river uses, particularly recreational uses such as hunting, 

fishing, and boating. The proposed locations for this work in the upper Missouri River system are prime locations 

for a host of recreational activities that are likely to be negatively affected by this work. (American Rivers, Nov. 18, 

2004) 

Since the proposed ESH work will take place in the upper Missouri River where recreational use is high, actions 

with heavy equipment and significant disturbances of the river environment will clearly negatively impact use of 

these river reaches for hunting, fishing, boating, and other forms of recreation. Recreation is a priority use of the 
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river in the upper basin, and disturbances to recreational activities will have a subsequent impact on the economies 

of local communities that depend on recreation dollars. (American Rivers, Nov. 18, 2004) 

I am very concerned about adjusting the river flows to create more sandbars in the Bismarck area or limiting access 

on any more existing sandbars due to bird nesting. At this time some sand bars are signed for plover nesting 

increasing them is not conducive to boating and recreating on the few sand bars out there. (Private Citizen) 

Terrestrial Ecology 

A second concern is the loss of terrestrial habitat when scarifying vegetated islands. Some of the larger islands in 

the Garrison Reach have considerable tree and grass cover. This vegetation provides habitat for numerous species 

(e.g., whitetail deer, pheasants, Canada goose, beaver, etc.) and provides some level of public recreation. These 

islands are sovereign land. Removing vegetation from these islands would decrease the amount of habitat for most 

species. While most of the species that utilize these vegetate islands are not rare, they are desirable game species. 

Any effort in this area will require state approval. (North Dakota Game and Fish Department, September 26, 2003) 

What will the environmental impacts to other species residing in the Missouri River? What effects will ESH 

creation activities have on invasive species; will such activities promote the spread of invasives? How will 

biological community composition be affected by such activities? (Sierra Club, Nebraska Chapter, Feb. 11, 2005) 

The removal of vegetation on existing sandbars will impact other species such as ducks, geese, deer, etc. If a project 

were going forward under our sponsorship, we would be required to mitigate for those impacts. The same should 

hold true for the ESH program. Those impacts and required mitigation should be quantified using the USFWS 

Habitat Evaluation Process (HEP) or something similar. Again, I must remind you that this must not be a double 

standard because this is a wildlife project. (Morton County Water Resource District, 9/2/05) 

Mowing down the vegetation on the sand bars just ruins the nesting cover for geese. (Private Citizen) 

The NOI refers to the bald eagle as “then-threatened” in 1989, suggesting that it no longer has the threatened 

designation. Note that the bald eagle is still a federally threatened species with RPAs identified in both the 2000 and 

2003 BiOp. Potential impacts to bald eagles by the proposed project should be included in the EIS. (South Dakota 

Dept. of Game, Fish and Parks, September 7, 2005) 

 Vegetation Removal  
We would  like  to  see  any  data that may  support this  specific vegetation  removal technique and  its  short and  long-

term  effectiveness.   We would  also  be interested  in  any  vegetation  data and  plover  and  tern  use data for  each  of  the  

sandbars  targeted  for  vegetation  removal.   Please also  describe the monitoring  plan  for  pre- and  post- chemical 

application.  (North  Dakota Parks  and  Recreation,  Feb.  10,  2005)  

Another concern the Department has is the duration or longevity of the proposed vegetation removal project. When 

asked about this issue, the Corps was ambiguous about how long or how frequently they intend to manipulate 

individual islands. We contend that spraying sandbars for a year or two has far different ramifications than doing it 

for 10 to 15 years. (North Dakota Game and Fish Department, February 3, 2005) 

6.15 Water Quality and Supply 
Several of the proposed ESH creation methods (e.g., mechanical work with heavy equipment, dredging, use of 

pesticides, etc.) have potential to introduce or remobilize contaminants in the river that may affect riverine fish and 

wildlife species or their forage base. In addition to direct effects, there may be offsite impacts from sediment-borne 

contaminants or pesticide-laden runoff that could extend into nesting, foraging, nursery, and refugia habitats. To 

avoid effects to fish and wildlife resources, the Service will work with the Corps and the NPS to ensure project 

design and implementation fully protects and supports our collective resource objectives. (USFWS, 12/3/04). 

The mechanical creation of sandbars (dredging or by machines) has the potential to reintroduce chemical elements 

back into the water column. Some chemical that might be reintroduced into the river water are lead, arsenic and 

other heavy metals along with organic compounds such as phenols which are associated with naturally occurring 

coal deposits in North Dakota. The reintroduction of these elements into the Missouri River water could have 
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serious consequences for cities along the Missouri River in North Dakota. The Corps should have to address this 

issue as part of the EA process and not just say they will test or monitor for the reintroduction of chemicals into the 

water during construction. This is not an acceptable way to deal with this issue. (Private Citizen) 

The Missouri River is listed as a Class I stream in North Dakota. The designated uses of the MR have numeric and 

narrative criteria to support them. Each method should be thoroughly evaluated in the context of water quality. The 

water quality parameters of particular concern are trace metals, persistent synthetic organic compounds and 

nutrients. The PEIS should provide enough information on water quality for this department to make an informed 

decision on subsequent regulatory actions under Section 401 of the Clean Water Act. (North Dakota Department of 

Health, September 12, 2005) 

The increase from an average of 12.5 to 50 acres per river mile will change the character of the river. The river’s 

capacity to carry flows at the same stages will be reduced. The impact this will have on the availability and 

reliability of our water supply is unknown. (Private Citizen) 

Water supply intakes will be negatively impacted. In fact it appears there is a double standard on this issue. The 

COE required all sediment to be removed from the system when they cleaned out the Tesoro Refinery intakes and 

you plan to add to the system. (Morton County Water Resource District, 9/2/05) 

In the past few years, dredging work has been necessary to assure an adequate water supply. As a part of the 

permitting process, the Corps required that removed sand be deposited in upland areas, verses in the river channel, 

resulting in increased project costs. The Corps’ proposed plan to dredge and place sand in the river channel appears 

to set a double standard. (Private Citizen) 

Negative impacts to water supply intakes - The increase in islands and sandbars could potentially impact municipal, 

power plant, irrigation, and industrial water supply intakes. The created islands will erode during high flows and 

will be transported to the lower reaches of the river where intakes can be adversely impacted. (BOMMM, Jan. 27, 

2005) 

We have been fighting the Corp to keep our water levels higher for many years and now you wish to maintain 

permanent sandbars. My biggest concern is that once you place this requirement of sandbars, there will be no way 

we can maintain the higher water levels we need in this area without wiping out your sandbars! Is this the plan so 

we would have no recourse to maintain our water levels any longer? (Private Citizen) 

Jeopardizing municipal water supply intakes. This has been a big concern. Several water supplies in the area have 

been ruined because of sand in their intakes. I feel that is HUGE, even bigger than the recreational emphasis, when 

our drinking water supplies are jeopardized. (BOMMM, Jan. 27, 2005) 

I am in favor of the sandbar proposal with a willingness to keep area water systems safe. The lake is a multiple use 

area and wildlife restoration should be part of that mix. It seems like tourist industries and departments are more 

interested in economics and give wildlife habitat reform and restoration only lip service. Sandbars were part of the 

system before the dams and they should be a part in some capacity now. (Private Citizen) 

Minnkota Power Cooperative is concerned about alterations to the river, which could directly or indirectly impact 

our ability to draw water from the Missouri River. The dredging of the river and the creation of new or the 

expansion of existing sandbars could impact many water supply intakes located on the Missouri River.(Minnkota 

Power Cooperative, Nov. 30, 2004) 

6.16 Wetlands 
Present information on how permitting for future construction activities will occur under Section 404 of the CWA. 

(NPS, 10/29/04) 

The Service looks forward to working with you to determine appropriate protective measures pursuant to Section 

404 of the CWA and Section 10 of the Rivers and Harbors Act of 1899. (USFWS, 12/3/04) 
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7 Environmental Impact Assessment 

This document should disclose how many acres of sandbars will be created/treated annually, the total footprint of 

the created habitat, the percentage of the river surface area this entails, and how this level of construction will affect 

the aquatic community as well as fishing, hunting and other fish and wildlife related recreation. (Missouri River 

Natural Resources Committee, November 16, 2004) 

Included in the EIS should be an identification of State and local permits that will be needed and the actual obtaining 

of such permits. (Private Citizen) 

The EA should identify fish and wildlife resources, their habitats, and potential impacts (both beneficial and 

negative) of the proposed construction on these resources. Both federally threatened and endangered species (i.e., 

least tern, piping plover, pallid sturgeon, bald eagle, and designated critical habitat, as well as non-listed species of 

importance to the States of ND, SD, and NE including but not limited to freshwater mussels, soft-shell turtles, and 

paddlefish should be addressed. As a cooperating agency with special expertise in this area, the Service looks 

forward to further discussions with the Corps and, ultimately, provision of detailed technical assistance (e.g., survey 

protocols on the above species). (USFWS, 12/3/04) 

The document should disclose how many acres of sandbar habitat will be created/treated annually, the total footprint 

of the created habitat, the percentage of the river surface area this entails, and how this level of construction will 

affect the aquatic community as well as fishing, hunting, and other fish and wildlife related recreation. (Missouri 

River Natural Resources Committee, Nov. 16, 2004) 

Assessment of the environmental impact from the Corps’ ESH work must address the amount of acres to be created 

or maintained annually, the exact river reaches where work will occur, the type of work involved, the length of time 

equipment will be in the river working, and the expected impact on the ecology of the Missouri River. The EIS 

must address the impacts on existing species of concern such as the pallid sturgeon, least tern, and piping plover, but 

also species such as the Higgins’ eye mussel. There should be a rigorous evaluation of the expected impact on tern 

and plover fledge ratios and overall production. Comparisons to fledge and productions numbers resulting from 

high flows in 1997 should also be included. Overall, there should be an accounting of impacts on the full range of 

native riverine species. (American Rivers, Nov. 18, 2004) 

It seems that a majority of the work proposed by the Corps will be completed through dredging, bulldozing, and 

other mechanical means. Such efforts will disturb a large portion of the riverbed, require movement of materials 

and equipment through the channel and on barges, and have significant and likely adverse impacts on the full 

Missouri River aquatic community, including fish, benthic invertebrates, turtles, and other species. (American 

Rivers, Nov. 18, 2004) 

More information needs to be provided on the specific target goals and implementation details in order to properly 

assess impacts. (Private Citizen) 

Prepare and defend specific measures to avoid or offset adverse impacts to fish and wildlife species identified in the 

various construction alternatives, from minimal (assuming substantial off-channel construction and percentages of 

ESH achieved through flow modification) to maximal (assuming some or all of the targeted acreage is to be 

achieved through in-channel construction). Identify and analyze the potential to spread non-native aquatic and 

terrestrial species, including zebra mussels and purple loostrife, from each alternative, and prepare and analyze the 

likely success of means to avoid the spread of these exotics. (NPS, 10/29/04) 

8 Evaluation of Habitat Manipulation Methods 

The Service recommends  that the EA  include a thorough  description  of  each  method  including:  

 Complete description  of  each  method  and  anticipated  habitat results  (e.g.,  how  large  sandbars  will be cut to  

create shallow  water  habitat).  

 Acres affected  by  the proposed  action  and  anticipated  habitat to  be created  by  each  method  in  each  river  reach.  

 Direct and  indirect impacts  of  each  method  (e.g.,  dewatering,  dredging  and  its  effect to  turbidity,  sedimentation,  

erosion,  and  alternation  of  submerged  habitat, etc.)  
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Complete description of assumptions and uncertainties associated with both the actions and the anticipated
 
outcomes.
 
List of herbicides and surfactants proposed to be used and their potential effects on small fish, invertebrates,
 
reptiles, amphibians, and other Missouri River fauna.
 
List of all measures (e.g., BMPs, buffers, timing, etc.) to avoid/minimize potential adverse effects to fish and
 
wildlife that will be included as part of the action.
 
Timing, schedule, and frequency of actions.
 
Special considerations/planning objectives used in selecting creation methods and locations for proposed
 
projects.
 
Relative efficacy of each habitat creation method in meeting goals identified in the 2003 Amended BiOp. This
 
should include an evaluation of longevity and cost to better understand the long-term effects and limitations of
 
each method. (USFWS, 12/3/04)
 

The Corps’ Endangered Species Office in Yankton has presented preliminary information on riverine habitat 

monitoring in 2003, including habitat available below Gavins Point Dam for least terns and piping plovers at various
 
flows. This information reflects a trend of habitat degradation due to vegetative encroachment and erosion. The 

Service recommends that the Corps include this information in the EA to assist the Service, State game and fish
 
agencies, and the public in evaluating various methods (i.e., mechanical, chemical, hydrologic) to create and
 
maintain habitat. In addition, we understand the Corps has conducted a number of habitat creation projects with
 
various methods over the past 15 years. The EA should describe those efforts, the knowledge gained, and how that 

knowledge can be applied to future ESH creation. (USFWS, 12/3/04)
 

The impacts the use of herbicides will have on other species using the sandbar besides the piping plover and least 

tern must be addressed and the impacts the herbicides will have on small organisms in the sand and in the water
 
adjacent to the sandbars needs to be thoroughly addressed. I do not believe the chemical the Corps proposes to use
 
are as benign as you would have us believe. I personally believe this is an unacceptable way to create habitat for
 
the terns and plover. (Private Citizen)
 

Mechanical and chemical habitat creation and maintenance for terns and plovers, both in and off-channel, has been
 
attempted in the past on the Missouri and Platte Rivers and perhaps elsewhere (Arkansas River) in the species’ 

range. The successes and failures of these ventures should be thoroughly disclosed and discussed. Long-term 

management costs should also be disclosed. These costs should include not only mechanical and chemical costs, but 

labor costs. It is our experience that off-channel habitat projects perform poorly unless large labor and equipment 

investments are made to reduce predation problems. Objective measures of success should be used including total 

production and fledge rates. Past outcomes from mechanical and chemical habitat creation should be compared to 

outcomes using river flows such as occurred post-1997. (Missouri River Natural Resources Committee, Nov. 16, 

2004) 

Stabilization of created sandbars will likely create habitat for mink, which are nest predators for terns and plovers, 

and erect barriers for piping plover chicks and turtles to access and egress sandbars. (Missouri River Natural 

Resources Committee, Nov. 16, 2004) 

I do not support the proposed methods of creating sandbar-nesting habitat through mechanical and chemical means. 

The USACE needs to change how they manage the flow of the Missouri River. The idea of building manmade 

sandbars rather than allowing the river to create them naturally is very disturbing. Spraying sandbars with 

herbicides is equally disturbing. We must not alter the existing sandbars, especially those that are more permanent 

in nature. Many of these sandbars are becoming islands and hold groves of established cottonwood trees that may 

be more than 25 feet tall. They provide habitat for a variety of wildlife and often contain small ponds and patches of 

wetlands habitat. It would be a crime to kill the native flora by indiscriminately spraying the river corridor with 

herbicides. (Dacotah Chapter of the Sierra Club, 12/1/04) 

Many of these sandbars are becoming islands and hold groves of established cottonwood trees that may be more 

than 25 feet tall. They provide habitat for a variety of wildlife and often contain small ponds and patches of wetlands 

habitat. It would be a crime to kill the native flora by indiscriminately spraying the river corridor with herbicides. 

The less permanent sandbars are constantly in a state of metamorphosis. We cannot begin to understand the impacts 
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to riparian habitat resulting from the massive redistribution of sand should the proposed dredging process be 

implemented. (Dacotah Chapter of the Sierra Club, 12/1/04) 

Before any project as destructive of native species as this one demonstrably is (stripping vegetation from existing 

sandbars should be included here) we should be very sure of what we’re doing and have, at least, exhausted all less 

invasive possibilities. The idea of building man-made sandbars rather than allowing the river to create them 

naturally is very disturbing. Spraying sandbars with herbicides is equally disturbing. A natural sandbar is like a piece 

of sculptured art and the dynamics of a healthy sandbar are really quite complicated. The USACE is attempting to 

compensate for one alteration of the river by further altering the river. This seems to be a reoccurring pattern. We 

must not alter existing sandbars, especially those that are more permanent in nature. (Dacotah Chapter of the Sierra 

Club, 12/1/04) 

Herbicide application that close to the River stream is potentially very dangerous. (Private Citizen) 

Identify and analyze in detail the proposed maintenance and replenishment protocols for all alternatives for ESH to 

be implemented after construction. (NPS, 10/29/04) 

The Corps indicates that ESH will be dynamic and expects that sandbars will last only a short period of time (3-4 

years). The Service has become aware through discussions with the Corps staff of proposals to stabilize the islands 

with rock, etc. While the Service understands the desire to prolong the created habitat, such stabilization can 

significantly reduce the habitat value and function of these areas for terns, plovers, and many other species. While 

there may be some benefit to incorporate large woody debris in some areas, specific attempts at stabilization should 

be extremely limited and very carefully considered. (USFWS, 12/3/04) 

9  Feasibility 

Missouri River Natural Resources Committee …the acreage goals for the Garrison, Fort Randall, Lewis and Clark 

Lake, and Gavins Point reaches represent 39, 25, and 30 percent of the total river surface area for these reaches. If 

the majority of this habitat is to be created and maintained in perpetuity by dredging and bulldozing, obviously a 

significant amount of the riverbed will be disturbed with likely negative effects to the aquatic community including 

fish, benthic invertebrates (mussels and aquatic insects), turtles, and other fauna. Given the large amounts of 

riverbed and river surfaced area to be affected by dredging and heavy construction equipment, less intrusive 

measures such as vegetation clearing should be tried first. If dredging is implemented, it should be tried on a limited 

basis and impacts monitored closely before large-scale efforts are undertaken. (Missouri River Natural Resource 

Committee, Nov. 16, 2004) 

The Department has reviewed the aforementioned solicitation and offers the following comments. This solicitation 

contained no information on proposed timelines for construction, project duration, target acreage of islands per river 

mile, locations of islands to be created, maintenance issues and the cost of the various measures or alternatives to be 

considered. Accordingly, it is difficult to provide technical assistance to a project with the paucity of information 

provided. (North Dakota Game and Fish Department, October 21, 2004) 

The vegetative removal technique being proposed is largely experimental. The Corps admitted this at the 

interagency meeting, as they have not tried many of the proposed techniques in this latitude [ND]. For example leaf 

out for many of our trees is mid May, a period when the birds in the Garrison Reach are initiating nest site selection. 

As the herbicide selected for vegetation removal (i.e., Rodeo) requires the plant to be leafed out and actively 

growing to be effective, we question when the Corps proposes to spray? If work is deferred until later in the 

growing season, how much re-growth can be expected in the fall or the following spring? (North Dakota Game and 

Fish Department, February 3, 2005) 

You can only put so much in the Missouri River you have 300 new homes being built at McCormick’s new 

development as well as a new 200-slip marina at Mitzel builder…who want to put in at Kist Area in South Mandan. 

(Private Citizen) 
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There is no justification for the cost and exercise of the proposal presented. There are more terns and plovers on the 

river in this area than ever before. The removal of vegetation and replacement of sand will cause other problems to 

nature. (Private Citizen) 

There is more than enough sand out there right now for all the plovers and terns in the world and all that vegetation 

clearing would do is destroy the nesting for geese, etc. Kind of making it better for one species at the expense of 

another. (Private Citizen) 

As I recall there is a factor proposed of 50 acres per mile as a milestone. That just does not seem reasonable. What 

about half or one fourth of that amount? Fifty acres just seems very excessive. There is a much different river in the 

area then there is south in Nebraska. Also consider some past releases during high water years when releases have 

been approximately in the area of 65,000 cfs. The result of that type of release after grooming 50 acres of sandbars 

per mile would be devastating for all concerned in our opinion. (Private Citizen) 

Based on information, it appears there is a target increase from an average of 12.5 surface acres per mile to 50 

surface acres per mile. Such a drastic change will have major impacts on the following: 

 

1. 	 	 Floodplain  elevations  and  flood  insurance  costs.  

2. 	 	 Recreational boating,  fishing,  and  recreational use of  the sandbars.  

3. 	 	 Hydroelectric generation  lost revenues.  

4. 	 	 Could  require major  buyout  of  properties  in  south  Bismarck  and  Mandan  due to  the accelerated  rise  in  

floodplain  elevations.  

5. 	 	 Enormous  economic impacts  to  be assessed.  

6. 	 	 Water  supply  intakes.  (Private Citizen)  

The acreage goals set appear to high for the Garrison Reach. The IP indicated that there are approximately 12.5 

acres of island per mile at the present time. The projected goal for 2005 is 25 and 2015 is 50 acres per mile. 

Portions of the Garrison reach are highly developed with residential houses lining the banks, and considerable boat 

traffic and recreational use of sandbars, especially in the Bismarck area. There are also approximately 20 public 

boat ramps in the Garrison Reach that receive fair to heavy use depending upon the time of year. We are skeptical 

that the habitat goals can be achieved with the amount of development and public use that exists in the Garrison 

Reach. Specifically, we question the wisdom of creating tern and plover habitat in a setting that receives this 

amount of daily disturbance. (North Dakota Game and Fish Department, September 26, 2003) 

Flows in 1997 were extremely high and created a very large number of sandbars It does seam a bit unreasonable to 

use this event as a base for determine the acreage of sandbars required to protect the plover and tern in the long run. 

It will be extremely expensive to maintain 50 acres/mile of sandbars over a long haul. The Corps needs to look at 

the economic consequences of this proposed program. It would appear that money is no problem when it enhances 

habitat for terns and plovers. Other obligations of the Corps will have go wanting so they can create habitat for the 

birds. Indian Tribes, Cities and irrigator will have to deal with there lack of water because the Corps does not have 

the money to help, but they can always find money some place to help the US Fish and Wildlife Service build 

habitat. (Private Citizen) 

It does not appear to be good public policy, or good river management policy to undertake a program which will 

decrease user ability to boat, fish, and water-ski on the river (which additional sandbars certainly will do), and to 

increase sediment in the river in the creation of such sandbars (at the direct expense of eroding banks), and to create 

conditions favorable to raising groundwater and floodplain conditions of South Bismarck (which we believe will 

happen by more sand in the river and less flow capacity). (North Dakota Water Users Association, Nov. 22, 2004) 

Define and present the adaptive management approach proposed for the creation, maintenance, and modification of 

habitat. (NPS, 10/29/04) 

A final concern is with the effectiveness of these techniques. During a previous demonstration project in the 

Williston Reach of the Missouri River in the late 1990s, the Corps scarified islands for improving tern and plover 

habitat. It’s our understanding that the process was very expensive, labor intensive, required repeated follow up 

work, and may have created raptor perches for predators, which may have resulted in creating a sink for terns and 
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plovers. We question if the methods outlined will create similar situations in the Garrison reach. In summary, we 

believe that water level manipulation offers the best option for creating plover and tern habitat in the Garrison 

Reach. If artificial methods are considered, we would favor increasing the height of existing submerged sand bars 

utilizing dredges to pump and place material to create exposed sandbar conditions. Scarifying islands should only 

be considered if all other options are deemed infeasible. (North Dakota Game and Fish Department, September 26, 

2003) 

10 Mitigation and Avoidance Measures 
The EIS must provide an explanation of activities designed to lessen the impact of the Corps’ proposed work on 

existing river habitat and species. Timing of the work, kinds of habitat not to be disturbed, inspection of equipment 

for invasive species, and other activities need to be addressed in the EIS. (American Rivers, Nov. 18, 2004) 

Oil, grease, and fuel spills from in-channel dredges and other heavy equipment are possible. The potential affect of 

these pollutants on the aquatic community, water quality, and sandbars and mitigation and avoidance measures to be 

taken for negative effects should be described. (Missouri River Natural Resources Committee, Nov. 16, 2004) 

Removal of woody debris and snags should be avoided, as these habitats are vital to fish, invertebrates, and as 

basking sites for turtles. (Missouri River Natural Resources Committee, Nov. 16, 2004) 

No dredging should occur from October 1 – March 31 to avoid killing over wintering softshell turtles. (Missouri 

River Natural Resources Committee, Nov. 16, 2004) 

Treatment of existing sandbars should not occur from June – October to avoid impacts to nests of false map turtles, 

spiny softshell turtles, and smooth softshell turtles. (Missouri River Natural Resources Committee, Nov. 16, 2004) 

Dredges, barges, and other water-based construction equipment should be thoroughly inspected prior to being placed 

in to the river for zebra mussel veligers and post-veligers (settled stage) and disinfection protocols implemented if 

zebra mussels are discovered. (Missouri River Natural Resources Committee, Nov. 16, 2004) 

Dewatering of river habitat should be avoided. If dewatering is implemented, stage declines should occur slowly to 

allow mobile aquatic organisms to migrate to deeper water. We recommend a stage decline that has the rate of fall 

that occurred historically in the summer and fall. Areas to be dredged or dewatered to provide for land-based 

equipment access should be thoroughly surveyed for the presence of freshwater mussels, including the federally 

endangered scaleshell and the recently discovered Higgin’s eye. Areas that may be dewatered during the winter 

should also be surveyed for the presence of over wintering turtles. If significant mussel beds are encountered, the 

area should be avoided or mussels relocated by a competent malachologist experienced in mussel relocation. 

(Missouri River Natural Resources Committee, Nov. 16, 2004) 

We are particularly concerned about activities during the fall, when the river level is often low enough to cause 

concern about sufficient water levels at the intake. (Montana-Dakota Utilities, Co. Feb. 9, 2005) 

We request that the Corps take the Heskett Station intake into account when creating new sandbar habitat. It is 

preferred that no mechanical disturbance occur upstream of the Heskett Station, as we believe it will increase the 

deposition of sand in front of our intake. Alternatively, we encourage the Corps to use the areas directly in front of 

our intake for a borrow source for sand, thus increasing flow in this area. (Montana-Dakota Utilities, Co. Feb. 9, 

2005) 

Sibley Island State Park in South Bismarck, ND the delta formation is causing the channel to the park boat ramp to 

silt in. This was dredged previously in about 1982-84. Maintaining the channel would help to isolate a huge 

wetland/sand bar complex from the shoreline. Currently my kids can walk to the sandbars. The maintenance of the 

channel may be a win/win situation. (Private Citizen) 

Suggested mitigation: 

Provide bank stabilization to protect the riverbanks from further erosion. 

Provide landowner compensation for increased flood levels (i.e., cost share on flood insurance). 
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Provide a 10-mile corridor in the Bismarck-Mandan area for open public access to islands and sandbars
 
during the nesting season.
 
Provide cost share assistance to keep water intakes free from sediment buildup for the life of your
 
project. 

Establish a funding pool to pay for home and business relocation resulting from increased floodplain
 
levels.
 
Provide appropriate wildlife mitigation to compensate for vegetation removal and manipulation of
 
islands and sandbars. (Morton County Water Resource District, 9/2/05)
 

11 Monitoring 
In addition to a rigorous monitoring and assessment program of tern and plover fledge rates, production, and fitness 

(chick weights), water quality and abundance and species diversity of mussels, benthic invertebrates, and larval and 

juvenile fish should be measured pre- and post-construction around bars created by dredging or heavy equipment. It 

is doubtful that any reach effects can be detected in the short-term; however, the Corps’ pallid sturgeon monitoring 

and assessment program may prove helpful in the long-term in the reaches below Fort Randall and Gavins Point 

Dam. Below Garrison Dam, reach effects from dredging may require additional monitoring in addition to site-

specific efforts. (Missouri River Natural Resources Committee, Nov. 16, 2004) 

Motoring is on e of the cornerstones of sound adaptive management, and the only way to evaluate the effectiveness 

of management actions, the need for modifications, and potential for other appropriate measures to achieve resource 

goals. The need for a scientifically sound and statistically valid monitoring plan is particularly evident given the 

significant scientific uncertainty of creating/restoring biologically functional ESH on a large scale through non-flow 

methods. Additionally, monitoring is needed to assess impacts from ESH creation on federally listed and other 

riverine specie and their habitats. As part of this effort, the Service recommends the Corps include a monitoring 

plan that outlines an appropriate level of monitoring for baseline and post-construction conditions, both physical 

conditions of the created habitat and biological response. Onsite, baseline monitoring of habitat creation sites, 

including staging areas, access areas, dredge/disposal sites, etc. for species of special concern including freshwater 

mussels, turtles, and paddlefish should be a priority. In addition, it would provide the opportunity for the Corps to 

identify potential pallid sturgeon spawning habitat requirement in the 2003 Amended BiOp (RPA V). The Corps 

should coordinate with the Service, NPS, USGS, and MRNRC to develop a monitoring approach, specifically 

addressing monitoring for impacts on these and possibly other riverine species. (USFWS, 12/3/04) 

A  separate effort related  to  monitoring  of  ESH for  the benefit of  least terns  and  piping  plovers  is  to  be developed  

cooperatively  by  the  Corps,  Service,  and  USGS.  A preliminary  list  of  ESH monitoring  needs  for  least  terns  and  

piping  plovers  is  outlined  in  Enclosure 1.   Both  monitoring  efforts  should  include hydrologists  for  the Corps,  

Service,  USGS, and  NPS because of  the importance  of  hydraulics  and  hydrology  in  this  system.   Ideally  these two  

efforts  should  be integrated  into  a comprehensive monitoring  effort.  Based  on  preliminary  coordination  with  the 

Corps’  ESA office in  Yankton,  the Service believes the draft  plan  for  monitoring  of  ESH being  developed  should  be  

included  as an  appendix  to  the  EA.   (USFWS, 12/3/04)  

Prepare and defend monitoring plans needed for pre- and post-construction for fish and wildlife species. (NPS, 

10/29/04) 

At the scale of habitat restoration required, dredging will be expensive and has high potential for negative impacts to 

the aquatic community. This makes it imperative that a rigorous monitoring and assessment component, addressing 

both the birds and the aquatic community is included in the overall program and funded adequately. (Missouri River 

Natural Resources Committee, Nov. 16, 2004) 

No work should proceed without a rigorous monitoring program in place. The EIS needs to include a detailed 

explanation of monitoring plans for all native species that will be impacted, particularly the threatened and 

endangered species. This includes an assessment of tern and plover fledge ratios, overall production, and fitness. 

Obvious targets for monitoring include mussels, benthic invertebrates, larval and juvenile fish, water quality, and 

predation rates on the newly created sandbars. (American Rivers, Nov. 18, 2004) 

The abundance of pink papershells and fragile papershells indicates that habitat in the project area attracts 

freshwater drum, allowing these species to disperse into and colonize the habitat. It is our recommendation that 
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project site surveys be first conducted to determine what can be done to avoid or minimize impacts to local 

freshwater mussel populations. (South Dakota Dept. of Game, Fish and Parks, Nov. 3, 2004) 

Prior to any future construction of sandbar habitat, we would also require pre and post construction surveys for 

freshwater mussels as well as other appropriate aquatic and terrestrial species that may be impacted by the 

construction. Because this is a large construction project in a river system, it is important to collect data on the fish 

and wildlife species that currently exist in the area. Baseline biological data will allow the Corps to determine how 

construction will impact fish and wildlife resources and develop mitigation measures if necessary. 

The Corps will need to develop a monitoring plan and timeline that specifically addresses and documents the direct 

and indirect impacts. This will take considerable resources and time. Also recognize that the monitoring plan 

should be developed with input from the resource agencies prior to initiating the project in the field. Monitoring 

could include but not be limited to 1) herbicide application rates, times, and effectiveness; 2) vegetative 

composition, density and distribution; 3) invertebrate composition and biomass; 4) use and productivity of terns and 

plovers; 5) changes in sandbar size due to erosion or deposition; 6) human disturbance or related problems. (North 

Dakota Game and Fish Department, Feb. 3, 2005) 

[For the MNRR] Collect and present, in coordination with the NPS, site-specific baseline data for fish and wildlife 

species and their habitats; including aquatic invertebrates, fishes, birds, mammals, herpetofauna, and vegetation. 

Here, baseline data refers to the fundamental, basic inventory information crucial for planning and management, 

including presence and/or abundance of species, and other dependent biotic data (such as plant cover). The 

objective is to develop baseline descriptions that will allow monitoring of expected changes in the river environment 

and predicted changes in populations of fish and wildlife species. This data should be collected to establish and 

understand the existing conditions before any kind of experimental manipulation begins under an adaptive 

monitoring program. Attached please find a listing for the minimal species needing baseline information. (NPS, 

10/29/04) 

A rigorous monitoring and adaptive management plan is key to the success of an ESH program. The service 

strongly recommends that an adaptive management program be implemented to best address and integrate those 

confounding factors. The EIS should describe the approach the Corps, in conjunction with other 

agencies/stakeholders, will use to collaborate, monitor, analyze, recommend, and implement measures to achieve 

our habitat goals, consistent with the riverine ecosystem. Such a program would integrate related conservation 

efforts in the study area. In addition, this would allow us to jointly identify and resolve resource concerns early in 

the process, or as soon as they are apparent. (USFWS, 12/3/04) 

Suffice it to say that we have continued to have numerous concerns about the proposed project. Foremost among 

those is that the Corps is prematurely committing to an operational mode of habitat creation without first conducting 

and identifying the correct experimental design. The Department again strongly suggests that the DEA include a 

smaller scaled back alternative that has fewer islands, total acres and a specific time horizon. We believe the current 

number of islands, total acreage and time line is excessive. [ND Game and Fish Dept. June 14, 2005] 

12 Necessity 

It appears that the species of concern are doing quite well and thus the drastic and disruptive measures, at least, are 

not necessary at this time; particularly measures that require disturbance of the river bottom. Further, these more 

expensive methods are simply not a justified use of the public’s tax dollars. (Montana-Dakota Utilities, Co. Feb. 9, 

2005) 

We would like to weigh in against more sandbars. PLEASE...DON'T HUMAN NEEDS COME BEFORE THE 

BIRDS? There a number of small towns along the Missouri that are without drinking water because of the low 

water. We feel that you must consider North Dakotans and our use of the river first. (Private Citizen) 

Leave the Missouri river alone. By creating sandbar habitat for the least tern and piping plover, you are just 

harming native species that are left, doing more damage than if left as is. (Private Citizen) 
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I have many more concerns but I feel this is adequate enough for the COE to see the proposal lacks merit and the 

social and economic impacts are to severe to even be contemplated. (Private Citizen) 

I am writing to voice my opposition to creating artificial habitat and artificial sandbars in the Missouri River. It 

seems odd that you would want to create an artificial habitat that needs to be "recreated" every few years. I would 

not like to see sandbars made off limits to the recreational public. I would not like to see an increase in the amount 

of sandbars in the river. (Private Citizen) 

13 Scope 
The scope envisioned  for  this  programmatic document is  too  narrow.   This  programmatic EA is  focused  solely  on  

the mechanical creation  and  maintenance  of  emergent sandbar  habitat for  interior  least terns  and  piping  plovers.   The  

Corps  has the responsibility  to  modify  the flow  regime  from  Gavins  Point Dam  to  benefit endangered  pallid  

sturgeon.   The biological opinion  issued  by  the FWS in  2000  declares that tern  and  plover  habitat creation  is  a by-

product of  flows  for  pallid  sturgeon.   At our  meeting  in  Omaha  on  August 12  [2004],  the Corps  stated  this  

programmatic effort would  be concerned  with  all methods  of  ESH creation  and  not just mechanical methods.  As the  

2000  BiOp  determine,  these restorations  efforts  for  both  birds  and  sturgeon  are related  and  could  well  be mutually  

beneficial to  all species  needing  recovery  as  well  as being  beneficial for  the  MNRR.   Therefore,  there are definite 

benefits  to  linking  restoration  work  associated  with  pallid  sturgeon  with  restoration  work  for  terns  and  plovers.  

(NPS, 10/29/04)  

A narrow focus on one aspect of implementation of the 2003 BiOp alone would likely overlook the potential for 

greater benefits to be seen when all aspects of the 2003 BiOp are studied together. In addition, this focus on one 

aspect, construction of habitat, has the potential to create impacts to the river system that might be avoided 

altogether by considering all other aspects. (NPS, 10/29/04) 

The Corps indicates the proposed EA is driven by RPA IVB.3 of the 2003 Amended BiOp and will assess 

alternative methods of meeting the habitat goals identified in the RPA. The Corps further indicates that flow release 

alterations from the main stem dams will not be considered in the EA, but are being evaluated under a separate 

process. Given the dynamic nature of the Missouri River, we believe the EA must address ESH abundance, 

distribution, and sustainability in relation to river flows both over the years, and over the nesting season (i.e., May 

through August). In addition, the EA should address the relationship of artificial creation of ESH to flow 

management, including changes to the flow regime to facilitate construction and/or maintenance of ESH, and related 

ecosystem benefits (e.g., forage fish production, invertebrate production, etc.) that greatly influence the value of 

adjacent ESH to nesting terns and plovers. For example existing flow management such as power peaking at several 

dams (e.g., Garrison and Fort Randall) is known to affect ESH. We recommend that the Service, Corps and NPS 

discuss this issue further and strive to jointly develop a purpose and need statement, as well as sideboards for this 

EA. (USFWS, 12/3/04) 

14 Site Selection and Avoidance Recommendations 
We suggest that all high [recreation] use areas and boat ramps be avoided. (ND Parks and Recreation, 2/10/05) 

In addition, we recommend that vegetation removal sites be at least 200 yards (upstream and downstream) from a 

public boat ramp and that no sites be constructed between the Burnt Boat ramp and the mouth of the Heart River. 

This portion of the Garrison Reach is heavily used by recreationalists during the open water period. It would seem 

irresponsible to purposely attract threatened and endangered species to sandbars in such a heavily used area. (North 

Dakota Game and Fish Department, February 3, 2005) 

I suggest no habitat creations or manipulations from river mile 1310.0 to 1320.0 – within the immediate Bismarck-

Mandan areas; and also within one-quarter mile of any public boat ramp along the Garrison reach. Creating habitat 

within these areas will only cause unnecessary conflict, as they are used extensively by thousands of people for 

recreational purposes. A prime example of this is the creation slated for RM 1319.9 near the Heskett Power Plant. 

This area is already a popular destination for recreation, and with the addition of a new ramp across from the plant, 

the number of users will only increase. (North Dakota, Office of the State Engineer, September 12, 2005) 
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15 Site-Specific Action Requests 
I can’t see why nobody has built “islands” in some of those swamps in the Springfield and Niobrara areas. They 

would provide some of the best bird habitat in the U.S. We strongly support construction of emergent sandbar 

habitat in the Kessler’s Bend reach between Ponca State Park and Sioux City, IA in lieu of habitat construction in 

the upstream-unchannelized reaches. In-channel bars in this reach would not interfere with navigation, would add 

habitat diversity in the channel, and avoid serious impact to the more natural upstream river segments. Construction 

could occur on a trial basis to learn whether birds would use this habitat and if the habitat would persist through the 

nesting season given the deeper channel and greater flow energy in the reach. (Missouri River Natural Resources 

Committee, Nov. 16, 2004) 

Maybe the plans for dredging and sand island creation in Springfield area can also create a small, safe boating 

channel? Remember the trouble the Lewis & Clark group had in September? (Private Citizen) 

You can push up sand bars on Lake Oahe down by Winona Bay and the same time develop channels so irrigators 

can get water from the river channel also, on the SD line. Tesoro Mandan Refinery is concerned the increase in 

islands and sandbars could potentially impact our water intake structure on the Missouri River. We have 

experienced problems in the past with sandbars forming in front of the intake structure and are concerned the 

creation of additional sandbars would compound the problem. The created islands will erode during high flows and 

will be transported to the lower reaches of the river where the Tesoro Mandan Refinery’s water intake is located. 

The proposed Corps plan would adversely impact the refinery’s water intake. (Private Citizen) 

I would suggest you consider maintaining the boat ramp access at Sibley Park by dredging the channel once again 

and at the same time establish habitat for the plover and tern on the sandbars isolated by the dredged channel. 

(Private Citizen) 

Montana-Dakota utilities is concerned about the effect of the mechanical and dredging methods of creating or 

enlarging sandbars. We are also concerned about other methods of exposing more sand at the water line such as 

defoliation, that result in additional sand placed or exposed above the water line being easily eroded. While we are 

not opposed, in general, to these methods, tit is critical that any projects do not result in additional sand being 

deposited in front of the Heskett Station intake, which is down=stream of the majority of areas where the Corps 

intends to work and will be silted in more easily and frequently. (Montana-Dakota Utilities, Co. Feb. 9, 2005) 

The State of ND should NOT issue the Corps any permits for this project unless it includes repairing waterways to 

municipal water access points and access to low water ramps. The fact that the Corps is not offering to help with 

these critical conditions as part of its proposal is insulting. (Private Citizen) 

Appendix E 23 



 

 

 
 

   

 

 

 

 

 

 
 

 

 
 

 

 

 

 

 

 

 


 

 




 


 

Final Programmatic Environmental Impact Statement
 
for the Mechanical and Artificial Creation and Maintenance of
 

Emergent Sandbar Habitat in the Riverine Segments of the 

Upper Missouri River
 

Appendix F
 

Real Estate Authorities, Policies, and Protocol for 
the Emergent Sandbar Habitat Program 

August 2011 



 

 

 

                         

  
 

 

Appendix F 

i 

                    

  
Upper Missouri River Emergent Sandbar Habitat Mechanical & Artificial Creation and Maintenance 

Final Programmatic EIS 

  
 

    

 

    

 

    

   
   

  
   

   

   

 

     

    
   

    
    

    

     

 

    

 

    
   

   

   

   
    

 

    

   

  
   

   
   

  
 

 


 


 

	 
 

	 
 




 
	 
 
	 
 
	 
 
	 
 
	 
 

	 
 
	 



 

 

	 
 
	 
 
	 
 
	 



 

	 
 

	 
 
	 
 
	 
 
	 
 
	 
 


 


 

 

 

 

 

	 
 
	 
 

Table of Contents
 

1 INTRODUCTION ...................................................................................................... 1
 

2	 PURPOSE OF REPORT ......................................................................................... 1
 

3	 REAL ESTATE AUTHORITY................................................................................. 2
 
3.1 Missouri River Bank Stabilization and Navigation, Fish and Wildlife Mitigation 


Project.......................................................................................................................... 2
 
3.2 Missouri National Recreation River (MNRR)............................................................. 2
 
3.3 Section 33..................................................................................................................... 4
 
3.4 Operations .................................................................................................................... 4
 
3.5 Navigational Servitude................................................................................................. 4
 
3.6 Proposed Overall Missouri River Recovery Program (MRRP) Authority .................. 5
 

4	 PEIS PROJECT AREA ........................................................................................... 6
 
4.1 Fort Peck Dam to Lake Sakakawea Headwaters near Williston, ND, River Mile 


1771.5 – 1568.0 ........................................................................................................... 6
 
4.2 Garrison Dam to Lake Oahe Headwaters, River Mile 1389.9-1304.0.......................... 7
 
4.3 Fort Randall Dam to Niobrara River, River Mile 880.0 – 845.0 ................................. 8
 
4.4 Niobrara River to Headwaters of Lewis & Clark, River Miles 845.0 – 828.0 .......... 10
 
4.5 Gavins Point Dam to Ponca, Nebraska, River Mile 811.1 – 753.0............................ 12
 
4.6 	 Kensler’s Bend Reach from Ponca State Park, Nebraska to the upstream end of the 


Bank Stabilization and Navigation Project, River 753.0 – 734.3.............................. 14
 

5	 ACQUISITION SCHEDULE.................................................................................. 15
 

6	 OTHER REAL ESTATE INFORMATION ........................................................... 15
 
6.1 	 Relocation ................................................................................................................. 15
 
6.2 	 Mineral Rights .......................................................................................................... 15
 
6.3 Timber........................................................................................................................ 16
 
6.4 Utility Relocations ..................................................................................................... 16
 
6.5 Htrw ........................................................................................................................... 16
 

7 REAL ESTATE ESTATES................................................................................... 16
 
7.1 Channel Improvement Easement ................................................................................ 16
 
7.2 Sloughing Easement.................................................................................................... 17
 
7.3 Fee............................................................................................................................... 17
 
7.4 Recreational River Easement ...................................................................................... 17
 
7.5 Recreational River Feature Easement ........................................................................ 20
 
7.6 Non-Standard Easements Estate with States.............................................................. 22
 



                                             

  

  
 

 

 
Appendix F 

1 

 

  
 

  

 

 

  

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   
 

   

  

   

 

   

 

 

 

 

 

 

Upper Missouri River Emergent Sandbar Habitat Mechanical & Artificial Creation and Maintenance 

Final Programmatic EIS 

1 INTRODUCTION 

The U. S. Army Corps of Engineers (Corps) is proposing to implement a program for the 

mechanical maintenance and creation of emergent sandbar habitat as recommended by 

the U. S. Fish and Wildlife Service (Service) in the 2003 Amended Biological Opinion 

(BiOp).  A Programmatic Environmental Impact Statement (PEIS) is being prepared to 

analyze the effects of this project.  This project follows the recommendations of the 

Service and seeks to implement section IV.B.3 of the Reasonable and Prudent 

Alternative: Mechanically Created Habitat for the Interior Least Tern and Piping Plover.  

Appendix F is intended to be a discussion of real estate authorities, policies, and the 

Corps’ intended protocol for addressing real estate needs related to implementation of the 

ESH program. 

Activity along both river banks has the potential to affect the success of the sandbar for 

fledging young.  Conflicts have occurred in the past between recreational users and 

nesting birds.  Every summer, active bird colonies are posted with signs and twine 

indicating that access is restricted.  As development increases along the banks, conflicts 

also increase.  Land ownership along both banks of the Missouri River is primarily 

private with very few public lands.  Private landowners have full rights (within county 

and state zoning regulations) to develop their property, including their shoreline, as they 

see fit.  There is an increasing demand for riverfront developments and cabin areas, so 

this potential conflict is a concern when looking at long-term management needs for the 

birds. 

In order to avoid potential conflict between recreational users and the birds, the Corps 

intends to take a pro-active approach and coordinating with landowners regarding staging 

and access areas, and pursuing the purchase of real estate rights from willing landowners 

when opportunities are identified.    

2 PURPOSE OF REPORT 

Presently, Real Estate authority for acquiring lands exists under three programs that are 

being used to implement the Missouri River Recovery Program (MRRP).  All three 

programs are willing seller programs.  These programs are in addition to the Continuing 

Authorities Programs and Section 514 Program where cost-sharing sponsors acquire 

lands needed for Missouri River restoration. Land acquisition has been approved and 

authority has been granted to acquire real estate under the Missouri River Bank 

Stabilization and Navigation Project Fish and Wildlife Mitigation Project, the Missouri 

National Recreational River (MNRR) and Section 33. 
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REAL ESTATE AUTHORITY 

3.1  MISSOURI  RIVER  BANK  STABILIZATION  AND  NAVIGATION,  FISH  AND 

WILDLIFE  MITIGATION  PROJECT 

Authorized by the Water Resources Development Act (WRDA) of 1986 (Public Law 99

662), this project originally authorized acquisition and development of 48,100 acres of 

fish and wildlife habitat to mitigate losses of fish and wildlife resources resulting from 

construction and operation of the Bank Stabilization and Navigation Project, along the 

Missouri River between the bluffs from Sioux City, Iowa to the mouth of the Missouri 

River at St. Louis, Missouri.  Congress later modified this project’s authorization by 

Section 334(a) of WRDA 1999 and increased the lands and interests in lands to be 

acquired for this project by 118,650 acres.  

Real Estate authority for the Missouri River Bank Stabilization and Navigation, Fish and 

Wildlife Mitigation Project was first obtained under Real Estate Design Memorandum 

(REDM) No. 1 approved May 20, 1991.  The following estates are approved for 

acquisition under REDM No. 1: 

Fee Simple Title 

Fish and Wildlife Mitigation Easement - this is a non-standard easement to be 

acquired from the States  (No cost) 

Sloughing Easement 

Any standard estate listed in Exhibit 5-29 of EC 405-1-11 

Any standard or non-standard estate subsequently approved by Headquarters Real 

Estate for environmental/ecosystem projects 

The preferred method is to acquire any property in fee simple title from private 

landowners. However, acquiring various easements or lesser interests from public or 

private landowners may be determined appropriate by the respective District Chiefs of 

Real Estate. 

3.2 MISSOURI NATIONAL RECREATION RIVER (MNRR) 

The MNRR was authorized by Section 707 of the National Parks and Recreation Act  of 

1978 (Public Law 95-625), which amended the Wild and Scenic Rivers Act of 1968 

(Public Law 90-542), this legislation designates a 59-mile stretch of the Missouri River 

from Gavins Point Dam, South Dakota downstream to Ponca State Park, Nebraska as a 

National Recreational River.  This legislation authorizes the Corps to construct 

recreational development, bank stabilization, and other recreational river features as 

necessary to support the values for which the river was designated. 

2 
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Figure 1: 59-Mile Missouri National Recreational River 

Pursuant to the authorizing legislation, a Cooperative Agreement between the 

Department of Interior and the Department of Army was developed and signed (February 

1, 1980).  In Section IV (E) of the Cooperative Agreement, the Secretary of the Army 

agreed that he would acquire in the name of the United States such lands and interests in 

lands required to carry out the purposes of the authorizing legislation. 

Real Estate authority for the MNRR was obtained under a second Real Estate Design 

Memorandum (REDM) approved March 26, 2004. The following estates are approved 

for acquisition under the MNRR REDM: 

Channel Improvement Easement 

Sloughing Easement – non-standard estate 

Fee Simple Title 

Recreational River Easement – non-standard estate 

Recreational River Feature Easement – non-standard estate 

Easement Estate with States – non-standard estate 

The main form of acquisition would be a Recreational River Easement and a channel 

improvement easement for bank stabilization. 
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3.3 SECTION 33 

Section 33 of the 1988 Water Resources Development Act (Public Law 100-676) 

provides authority to purchase real estate interests and build or maintain bank 

stabilization structures as needed to alleviate bank erosion and related problems 

associated with reservoir releases along the Missouri River between Fort Peck, Montana 

and Gavins Point Dam, South Dakota and Nebraska.  

Real Estate authority for Section 33 was obtained under a third Real Estate Design 

Memorandum (REDM) approved March 17, 1995.  The following estates are approved 

for acquisition under the Section 33 REDM: 

Sloughing Easement 

Channel Improvement Easement 

Temporary Work Area Easement 

Road Easement 

Acquisition of sloughing easements is preferred.  Only actively eroding sites will be 

considered.  

3.4 OPERATIONS

The Corps has real estate authority on Corps-owned land, in accordance with the Federal 

laws and regulations.  The Corps has extremely limited authority outside of the Corps-

acquired project land boundaries. The major reservoirs and tailwaters areas are not 

included within the ESH project boundary with the exception of Lewis and Clark Lake.  

Within Lewis and Clark Lake, ESH actions will be occurring and can occur without 

additional real estate requirements. 

3.5 NAVIGATIONAL SERVITUDE

Navigational servitude applies to riverine lands below the ordinary high water mark.  All 

of the ESH projects with real estate needs located below the ordinary high water line 

within the Missouri River will be evaluated for applicability of the use of navigational 

servitude.  

The Assistant Secretary of the Army for Civil Works issued a memo dated December 4, 

2004 indicating that navigational servitude be asserted in those cases where the 

ecosystem restoration measures are related to navigation, e.g., the measures address the 

environmental impacts associated with navigation measures or the measures themselves 

have an impact on navigation.  Omaha District Office of Council has issued a legal 

opinion on the applicability of navigational servitude to the ESH program and other 

Biological Opinion tasks. 
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3.6 PROPOSED OVERALL MISSOURI RIVER RECOVERY PROGRAM (MRRP) 
AUTHORITY

Section 5018 (S5018) of the WRDA 2007-Missouri River and Tributaries, Mitigation, 

Recovery and Restoration, Iowa, Kansas, Missouri, Montana, Nebraska, North Dakota, 

South Dakota, and Wyoming-Subsection (a) directs the Secretary of the Army, in 

consultation with the MRRIC, to conduct a study of the Missouri River and its tributaries 

to determine actions required to: 

a) mitigate losses of aquatic and terrestrial habitat;

b) recover federally listed species under the Endangered Species Act (ESA); and

c) restore the ecosystem to prevent further declines among other native species.

With the passing of WRDA 2007, a supplement to the first Real Estate Design Memo 

(REDM) approved 22 March 1990 (Real Estate authority for the Missouri River Bank 

Stabilization and Navigation, Fish and Wildlife Mitigation Project) is currently being 

generated and will be submitted for approval as the overall MRRP REDM in accordance 

with Engineer Circular (EC) 405-1-11.  The plan of the supplement to the existing 

5 
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REDM is to request authorization to acquire real estate under all programs.  Until the 

supplement to the REDM is completed, real estate for the ESH program will be acquired 

by relying on existing real estate authorities and vehicles as described in the existing 

REDM’s for each existing program.  

4  PEIS PROJECT AREA 

As defined in the Amended Biological Opinion, the Missouri River is broken down into 

segments.  Each of these segments or reaches has unique characteristics, ownership, and 

management considerations.  Creation, maintenance, or manipulation of Emergent 

Sandbar Habitat (ESH) in any of the segments will involve rights of entries and 

coordination with various agencies.  The reaches that are relevant for this appendix are 

detailed below: 

Fort Peck Dam to Lake Sakakawea Headwaters near Williston, ND, River 

Mile 1771.5 – 1568. 

Garrison Dam to Lake Oahe Headwaters, River Mile 1389.9-1304. 

Fort Randall Dam to Niobrara River, River Mile 880.0 – 845.0 

Niobrara River to Headwaters of Lewis & Clark, River Miles 845.0 – 

828.0 

Gavins Point Dam to Ponca, Nebraska, River Mile 811.1 – 753 

Kenslers Bend Reach from Ponca State Park, Nebraska to the upstream 

end of the Bank Stabilization and Navigation Project, River 753 – 734.3 

4.1 FORT PECK DAM TO LAKE SAKAKAWEA HEADWATERS NEAR

WILLISTON, ND, RIVER MILE 1771.5 – 1568.0 

4.1.1 Project Location and Description 

The river stretch below Fort Peck to Lake Sakakawea is owned by private individuals on 

both sides of the river with one exception.  The Fort Peck Indian Reservation is on the 

north bank of the river from river mile 1743.9, where the Porcupine River meets the 

Missouri at Nashua, to just west of Culbertson at river mile 1630.4, where the Big Muddy 

Creek meets the Missouri. (RM for Segment 2 is not consistent with the Master Manual 

3.14.2, page 3-152: RM 1760 to RM 1547.1) The historic, pre-dam, middle Missouri 

River line is the southward reservation boundary.  The Corps owns no land that abuts the 

reservation boundary.  Within reservation boundaries, there are pockets of privately 

owned lands.  If any ESH maintenance or creation activities take place within the 

boundaries of the Fort Peck Indian Reservation, rights of entries and permissions would 

need to be obtained from the tribe.   If the work falls within the river miles of the Fort 

Peck Reservation, but south of the historic, middle Missouri River line, a right of entry 

would need to be obtained from the State of Montana.  Courtesy notification and 

coordination with the tribe would occur as well. 

From River mile 1630.4 eastward to the headwaters of Lake Sakakawea on the north 

bank is all private ownership. ¼ to ½ mile of the south side of the river around 
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Culbertson is covered by a bank stabilization easement.  There is another bank 

stabilization easement in North Dakota near the town of Cartwright on the south bank.  

There are two weirs and weir easements on the south bank by the Buford Trenton 

Irrigation District Intake Structure.  

Most existing sandbars on the Missouri River between Fort Peck and the headwaters of 

Lake Sakakawea occur from 10-12 miles above Wolf Point (River Mile 1707) to the 

North Dakota state line at river mile 1586.5.  Any ESH projects in this reach will need an 

easement from State of Montana or from the Fort Peck Tribe if the work falls within the 

reservation boundaries.  

According to Montana law, lands or islands  arising from river  bed can be enlarged by  

accretion and such accreted lands can attach to island. MONT.  CODE  ANN. § 70-1-202  

(2009); Montana Dept. of State Lands v. Armstrong, 824 P.2d 255 (Mont. 1992).     

According to Montana statutory law, accretions to islands  formed in bed of Missouri 

River, which were discernible  islands  prior to  attaching to adjoining lands, were owned 

by State  of Montana.   MONT.  CODE  ANN.  §  70-1-202  (2009).  

 

In Montana, the title of a  riparian owner on a nontidal, navigable river  extends to 

ordinary low-water mark.  U.S. v. Eldredge, 33 F.Supp. 337 (194)).   

 

 

4.2  GARRISON  DAM  TO  LAKE  OAHE  HEADWATERS,  RIVER  MILE  1389.9-
1304.0  

4.2.1   Project Location and Description   
The river stretch from Garrison Dam to Lake  Oahe is owned by  private individuals  on 

both sides of the river.   

 

Most existing sandbars on the Missouri River between Garrison Dam to the headwaters 

of  Lake Oahe  occur  from  river mile 1370 to 1325, and from river mile 1310 to 1304.   

ESH projects in this reach could  need an easement from the State of North Dakota.   

 

4.2.4  Summary of State Laws  –   North Dakota   
 
N.D.  CENT.  CODE  §  47-06-08 (2009 )  Islands and  relicted  lands in navigable streams 

belong to state.  

Islands and accumulations of land formed in the beds of streams which are  navigable  

belong to the state, if there is no title or prescription to the contrary. The control and 

management, including the power to execute surface  and mineral leases, of islands, 

relictions, and accumulations of land owned by the state of North Dakota in navigable  

streams and waters and the beds thereof, must be governed by  N.D.  CENT.  CODE  §  61-33  

ET.  AL.  (2010).  
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The state of North Dakota holds title to the bed of the Missouri River, which includes 

underlying oil and gas. J.P. Furlong Enters., Inc. v. Sun Exploration & Prod. Co., 423 

N.W.2d 130 (N.D. 1988).  

 

Owner of  an island in a navigable stream is entitled to land added thereto by  accretion to 

the same extent as owner of land on the shore of the mainland. Hogue v. Bourgois,  

71 N.W.2d 47  (N.D. 1955).  

 

N.D.  CENT.  CODE  §  47-01-15 (2009 )  Banks and  beds of streams - Boundary of  

ownership.  

Except when the grant under which the land is held indicates a different intent, the owner 

of the upland, when it borders on a navigable lake or stream, takes to the  edge of the lake  

or stream at low watermark. All navigable rivers shall remain and be deemed public  

highways. In all cases when the opposite banks of any stream not navigable belong to 

different persons, the stream and the bed thereof shall become common to both.   

 

Nonnavigable Streams.
 
  
The owner of the banks along  a nonnavigable stream owns the bed of the stream to its 


center or thread. Amoco Oil Co. v. State Hwy. Dep't,  262 N.W.2d 726 (N.D. 1978)
 
  
 

As riparian owner acquires title to additions to his riparian lands by accretion and 

reliction, he likewise loses title to such portions as are eroded and washed away by a  

navigable stream. N.D.  CENT.  CODE  §   47-06-05 (2 009).  


 

 

4.3   FORT  RANDALL  DAM  TO  NIOBRARA  RIVER,  RIVER  MILE  880.0  –   845.0    
 

4.3.1   Project Location and Description   
The  sandbars occurring in the  river reach from Fort Randall Dam to Lewis and Clark 

Lake  are  owned by  the adjacent landowner in Nebraska on the southern bank and by the  

state of South Dakota on the  northern bank.  The  Yankton Reservation is located on the  

northeastern shore of the  Missouri River in Charles Mix  County in southeastern South 

Dakota from river  mile  878  to 851.5.  The Corps owns no land that abuts the reservation 

boundary.  Within reservation boundaries, there are pockets of privately owned lands.  If 

any ESH maintenance or creation activities take place within the boundaries of the  

Yankton Reservation, rights of entries and permissions would need to be obtained from 

the tribe.   

 

Over 300 permanent and seasonal cabins and trailers from Fort Randall to Lewis and 

Clark Lake compare  with change in population (NPS, 1997 Final GMP/EIS, 

Missouri/Niobrara/Verdigre Creek, National Recreational Rivers)  

 

Most existing sandbars on the Missouri River between Fort Randall Dam and Lewis and 

Clark Lake  occur from river miles 878 to 840 except as defined above on the South 

Dakota  side for the Yankton Sioux Tribe.  Land owners would be notified individually  

either in person or by letter of any ESH projects proposed for this reach.  Rights of Entry  
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would be utilized to gain access to sandbars and a  lease instrument would be needed to 

obtain land-based staging areas.  Easements would be needed from landowners in South 

Dakota, Nebraska, and/or the Yankton Sioux Tribe to cross their land in order to gain 

access to a sandbar.   

  

4.3.4   Summary of State Laws  - South Dakota  and Nebraska   
 
South Dakota  

 

S.D.  CODIFIED LAWS § 5- 2-4 (2004 ). State ownership of lake and river beds declared-

-Riparian owners protected  
For the purposes of §§ 5-2-4 to 5-2-9, inclusive, the bed and channel of any  lake or river 

in this state or bordering  on this state to the middle of the main channel thereof, and all  

islands and sand bars lying therein shall be considered the property of the State of South 

Dakota unless this state or the United States has granted or conveyed an adverse legal or 

equitable interest therein. Nothing in said sections shall affect or impair the  rights of 

riparian owners.  

 

S.D.  CODIFIED LAWS §  43-17-5 (2004 ). Accretions to bank of river or stream belong 

to owner of bank subject to existing right-of-way  
Where from natural causes, land forms by  imperceptible degrees upon the  bank of a river 

or stream, navigable or not navigable, either by  accumulation of material or by the 

recession of the stream, such land belongs to the owner of the bank, subject to any  

existing right-of-way over the bank.  

 

S.D.  CODIFIED LAWS  §  43-17-1 (2004 ). Land below ordinary high-water  mark of  

navigable lake or stream-- Law governing ownership  

The ownership of land below ordinary high-water  mark, and of land below the water of a  

navigable lake or stream, is regulated by  the laws of the United States or by  such laws of  

the state as the Legislature may enact.  

 

Nebraska  

 

Owner of land on shore, in absence of restrictions on his grant, owns to thread of stream, 

and his riparian rights extend to existing and subsequently formed islands.  Krumwiede v. 

Rose, et al., 129 N.W .2d 491  (Neb. 1964).  

 

Subject to easement of navigation, riparian owners are entitled to possession and 


ownership of  soil under  waters of stream as far as thread of stream.
 
  
Krumwiede v. Rose, et al., 129 N.W .2d  491 (N eb. 1964).
 
  
 

The state does not hold title to river  beds  in Nebraska.  River  beds  in Nebraska are  as 


effectually the subject of private  ownership  as other property, except that, in case of 


navigable streams, there is an easement for public  navigation. 
 
 
Thies, et al. v. Platte Valley Public Power &  Irrigation District, 289 N.W. 386  (Neb. 


1939). 
 
 

Appendix F 9 



                                             

  
 

   

 

Nebraska Revised Statutes.  

NEB.  REV.  STAT.  § 77-1306.01 (2009 ). Lands adjacent to rivers and streams; survey;  

report.  
In all counties where land ownership ma y from time to time be altered to add new lands 

to the tax rolls due to the  activity of any  river, stream, or other body of water along or 

bordering state lines, whether by accretion or avulsion, it shall be the duty  of the county  

surveyor prior to June 1, 1960, a nd at least once within each five-year period thereafter 

either to cause to be surveyed any lands believed to have been altered in such manner or 

to certify in writing that it is his or her opinion that no alteration of  ownership  of any land 

in the county from that shown by the then current tax rolls has occurred due to the action 

of any  river, stream, or other body of water  along  or bordering state lines. A report of  

such survey or surveys, showing the extent of any  probable alteration of  ownership  due to 

the action of a  river, stream, or other body of water along or bordering state  lines, or a  

certificate of no change  as provided shall be filed with the county  assessor  within the 

periods he reinbefore stated. In any county  where there is no regularly elected or 

appointed county surveyor the county board shall appoint a qualified surveyor to carry  

out the provisions of this section. In the event of a  failure of county officials to act as 

directed by this section, within the periods stated, the Property Tax Administrator may  

appoint a qualified surveyor to act as provided by  this section, and all costs incurred shall  

be paid by the county. In all counties where land ownership  may from time to time be  

altered due to the  activity of any  river, stream, or other body  of water not along or 

bordering state lines, whether by accretion or avulsion, it shall be the duty  of the county  

surveyor to cause to be surveyed any lands believed to have been altered when directed 

by the county board of  equalization or when requested by the Property Tax  

Administrator. If such a survey is ordered by the county board of equalization or  

requested by the Property  Tax Administrator, the  county surveyor shall perform the same  

duties as when a  river, stream, or other body of water is along or borders state lines.  

 

 

 

4.4   NIOBRARA  RIVER  TO  HEADWATERS O F LEWIS  &  CLARK,  RIVER  MILES  

845.0  –   828.0   
 

4.4.1   Project Location and Description   
 

4.4.4   Summary of State Laws  –   South Dakota  and Nebraska  
 
South Dakota  

 
S.D.  CODIFIED LAWS § 5- 2-4 (2004 ). State ownership of lake and river beds declared-

-Riparian owners protected  
For the purposes of §§ 5-2-4 to 5-2-9, inclusi ve, the bed and channel of any  lake or river 

in this state or bordering  on this state to the middle of the main channel thereof, and all  

islands and sand bars lying therein shall be considered the property of the State of South 

Dakota unless this state or the United States has granted or conveyed an adverse legal or 
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equitable interest therein. Nothing in said sections shall affect or impair the  rights of 

riparian owners.  

 

S.D.  CODIFIED LAWS §  43-17-5 (2004 ). Accretions to bank of river or stream belong 

to owner of bank subject to existing right-of-way  
Where from natural causes, land forms by imperceptible degrees upon the  bank of a river 

or stream, navigable or not navigable, either by  accumulation of material or by the 

recession of the stream, such land belongs to the owner of the bank, subject to any  

existing right-of-way over the bank.  

 

S.D.  CODIFIED LAWS  §  43-17-1 (2004 ).   Land below ordinary high-water  mark of  

navigable lake or stream-- Law governing ownership  

The ownership of land below ordinary high-water  mark, and of land below the water of a  

navigable lake or stream, is regulated by the laws of the United States  or by  such laws of  

the state as the Legislature may enact.  

 

Nebraska  

 

Owner of land on shore, in absence of restrictions on his grant, owns to thread of stream, 

and his riparian rights extend to existing and subsequently formed islands.  Krumwiede  v. 

Rose, et al., 129 N.W .2d 491  (Neb. 1964).  

 

 

Subject to easement of navigation, riparian owners are entitled to possession and 


ownership of  soil under  waters of stream as far as thread of stream.
 
  
Krumwiede v. Rose, et al., 129 N.W .2d 491  (Neb. 1964).
 
  
 

The state does not hold title to river  beds  in Nebraska.  River  beds  in Nebraska are  as 


effectually the subject of private  ownership  as other property, except that, in case of 


navigable streams, there is an easement for public  navigation.
 
  
Thies, et al. v. Platte Valley Public Power &  Irrigation District, 289 N.W. 386  (Neb. 


1939). 
 
 
 

Nebraska Revised Statutes. 
 
NEB.  REV.  STAT.  § 77-1306.01 (2009 ). Lands adjacent to rivers and streams; survey;  

report.  
In all counties where lan d ownership ma y from time to time be altered to add new lands 

to the tax rolls due to the  activity of any  river, stream, or other body of water along or 

bordering state lines, whether by accretion or avulsion, it shall be the duty  of the county  

surveyor prior to June 1, 1960, a nd at least once within each five-year period thereafter 

either to cause to be surveyed any lands believed to have been altered in such manner or 

to certify in writing that it is his or her opinion that no alteration of  ownership  of any land 

in the county from that shown by the then current tax rolls has occurred due to the action 

of any  river, stream, or other body of water  along  or bordering state lines. A report of  

such survey or surveys, showing the extent of any  probable alteration of  ownership  due to 

the action of a  river, stream, or other body of water along or bordering state  lines, or a  
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certificate of no change  as provided shall be filed with the county  assessor  within the 

periods he reinbefore stated. In any county  where there is no regularly elected or 

appointed county surveyor the county board shall appoint a qualified surveyor to carry  

out the provisions of this section. In the event of a  failure of county officials to act as 

directed by this section, within the periods stated, the Property Tax Administrator may  

appoint a qualified surveyor to act as provided by  this section, and all costs incurred shall  

be paid by the county. In all counties where land ownership  may from time to time be  

altered due to the  activity of any  river, stream, or other body  of water not along or 

bordering state lines, whether by accretion or avulsion, it shall be the duty  of the county  

surveyor to cause to be surveyed any lands believed to have been altered when directed 

by the county board of  equalization or when requested by the Property Tax  

Administrator. If such a survey is ordered by the county board of equalization or  

requested by the Property  Tax Administrator, the  county surveyor shall perform the same  

duties as when a  river, stream,  or other body of water is along or borders state lines.  

 

4.4.6   Existing Estates   
 

Within the boundary of Lewis and Clark Lake, the Corps already owns the property on  

the Nebraska side and below elevation 1210 on the South Dakota side.  Land above  

elevation 1210 on the South Dakota side is owned by the State of South Dakota after 

Title VI legislation was implemented.  Additionally, the Corps has existing flowage  

easements upstream from the upper end of the lake.  

 

 

4.5   GAVINS  POINT  DAM  TO  PONCA,  NEBRASKA,  RIVER  MILE  811.1  –   
753.0  
 

4.5.1   Project Location and Description   
The river stretch from Gavins Point Dam to Ponca, Nebraska is owned on the Nebraska 

side of the river by the adjacent landowner and by  the state of South Dakota on the South 

Dakota side.     

 

Cabin info: Main  EIS notes that cabin development is extensive  

 

Most existing sandbars on the Missouri River between Gavins Point Dam to Ponca, 

Nebraska occur from  river miles 804 –  753. Landowners would be notified individually, 

either in person or by letter of any ESH projects proposed for this reach.  Navigational 

Servitude would be utilized to construct the sandbars.  Potentially, a lease  instrument 

would be needed to acquire any land-based staging areas.  Rights of Entry  would be 

needed from landowners in the states of  South Dakota and/or Nebraska to cross their land 

in order to gain access to a sandbar.   Any  state owned land within this reach will need 

easements from the South Dakota and/or Nebraska.   

 

4.5.4   Summary of State Laws  –   South Dakota  and Nebraska   
 

South Dakota  
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S.D.  CODIFIED LAWS § 5- 2-4 (2004 ). State ownership of lake and river beds declared-

-Riparian owners protected  
For the purposes of §§ 5-2-4 to 5-2-9, inclusi ve, the bed and channel of any  lake or river 

in this state or bordering  on this state to the middle of the main channel thereof, and all  

islands and sand bars lying therein shall be considered the property of the State of South 

Dakota unless this state or the United States has granted or conveyed an adverse legal or 

equitable interest therein. Nothing in said sections shall affect or impair the  rights of 

riparian owners.  

 

S.D.  CODIFIED LAWS §  43-17-5 (2004 ). Accretions to bank of river or stream belong 

to owner of bank subject to existing right-of-way  
Where from natural causes, land forms by imperceptible degrees upon the  bank of a river 

or stream, navigable or not navigable, either by  accumulation of material or by the 

recession of the stream, such land belongs to the owner of the bank, subject to any  

existing right-of-way over the bank.  

 

S.D.  CODIFIED LAWS  §  43-17-1 (2004 ).  Land below ordinary high-water  mark of  

navigable lake or stream-- Law governing ownership  

The ownership of land below ordinary high-water  mark, and of land below the water of a  

navigable lake or stream, is regulated by the laws of the United States or by  such laws of  

the state as the Legislature may enact.  

 

Nebraska  

 

Owner of land on shore, in absence of restrictions on his grant, owns to thread of stream, 

and his riparian rights extend to existing and subsequently formed islands.  Krumwiede v. 

Rose, et al., 129 N.W .2d 491  (Neb. 1964).  

 

 

Subject to easement of navigation, riparian owners are entitled to possession and 


ownership of  soil under  waters of stream as far as thread of stream.
 
  
Krumwiede v. Rose, et al., 129 N.W .2d 491  (Neb. 1964).
 
  
 

The state does not hold title to river  beds  in Nebraska.  River  beds  in Nebraska are  as 


effectually the subject of private  ownership  as other property, except that, in case of 


navigable streams, there is an easement for public  navigation.
 
  
Thies, et al. v. Platte Valley Public Power &  Irrigation District, 289 N.W. 386  (Neb. 


1939). 
 
 
 

Nebraska Revised Statutes. 
 
NEB.  REV.  STAT.  § 77-1306.01 (2009 ). Lands adjacent to rivers and streams; survey;  

report.  
In all counties where land ownership ma y from time to time be altered to add new lands 

to the tax rolls due to the  activity of any  river, stream, or other body of water along or 

bordering state lines, whether by accretion or avulsion, it shall be the duty  of the county  
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surveyor prior to June 1, 1960, and at least once within each five-year period thereafter 

either to cause to be surveyed any lands believed to have been altered in such manner or 

to certify in writing that it is his or her opinion that no alteration of  ownership  of any land 

in the county from that shown by the then current tax rolls has occurred due to the action 

of any  river, stream, or other body of water  along  or bordering state lines. A report of  

such survey or surveys, showing the extent of any  probable alteration of  ownership  due to 

the action of a  river, stream, or other body of water along or bordering state  lines, or a 

certificate of no change  as provided shall be filed with the county  assessor  within the 

periods he reinbefore stated. In any county  where there is no regularly elected or 

appointed county surveyor the county board shall appoint a qualified surveyor to carry  

out the provisions of this section. In the event of a  failure of county officials to act as 

directed by this section, within the periods stated, the Property Tax Administrator may  

appoint a qualified surveyor to act as provided by  this section, and all  costs incurred shall  

be paid by the county. In all counties where land ownership  may from time to time be  

altered due to the  activity of any  river, stream, or other body  of water not along or 

bordering state lines, whether by accretion or avulsion, it shall be the duty  of the county  

surveyor to cause to be surveyed any lands believed to have been altered when directed 

by the county board of  equalization or when requested by the Property Tax  

Administrator. If such a survey is ordered by the county board of equalization or  

requested by the Property  Tax Administrator, the  county surveyor shall perform the same  

duties as when a  river, stream, or other body of water is along or borders state lines.  

 

4.5.6   Existing Estates  
 

In this reach, the Section 33 sloughing  authority applies, as well as the MNRR fee title  

purchasing authority and easement authorities, as well as standard estates.  

 

 

4.6    KENSLER’S BEND  REACH  FROM  PONCA  STATE  PARK,  NEBRASKA  TO  

THE U PSTREAM  END  OF THE  BANK  STABILIZATION  AND  NAVIGATION  

PROJECT,  RIVER  753.0  –   734.3  
 

4.6.1   Project Location and Description   
 

The river stretch from Ponca State Park, Nebraska to Sioux City, Iowa is owned by  the 

adjacent landowner on the Nebraska side and under the jurisdiction of the State of South 

Dakota on the South Dakota side.  At the Big Sioux River confluence, the State of Iowa  

has jurisdiction on the  Iowa side.     

 

The Corps has no authority for land acquisition  within the Kensler’s Bend reach  at this 

time.  

 

The only  existing sandbars on the Missouri River between Ponca, Nebraska and Sioux  

City, Iowa occurs at river mile 749.8.  Landowners would be notified individually either 

in person or by letter of any proposed ESH projects in this reach.  Navigational servitude  

would be utilized for construction of the sandbars and a lease instrument would be 
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needed to acquire  any land-based staging areas.  Rights of entries would be  needed from 

landowners in South Dakota and/or Nebraska to cross their land in order to gain access to 

a sandbar.   

 

4.6.2   Summary of State Laws  –   South Dakota and Nebraska   
 

South Dakota   (same as previous section).  

 

4.6.6   Existing Estates   
No current authority.  No standard estates.  Corps can only use the estates where we have  

acquisition authority.  Corps does  not have  acquisition authority at Kensler's Bend, 

however the  Supplemental Real Estate Design Memorandum for Recovery  will include  

this reach.  

 

  

 

5  ACQUISITION  SCHEDULE  
 

The implementation of study documents will take place as each project is proposed.  The  

time and cost to prepare  Real Estate Letter Design Memorandums  (RELDM) and Real 

Estate maps, as applicable, will vary depending on the size and nature of each proposed  

project.  As required, each respective  RELDM would provide a schedule of land 

acquisition milestones.   

 

6  OTHER  REAL  ESTATE INFORMATION  
 

6.1    RELOCATION  
 

The Relocation Assistance Program mandated by  Public  Law 91-646 would be utilized in 

the event that any person would be displaced from their home, business, or  farm. 

Relocation benefit costs  are separate and in addition to the acquisition payments of real 

property.  Relocation benefits would be reviewed during the study phase for each 

respective project that may be implemented.  Project lands would be typically located 

within the river itself or  on flood prone land that is unimproved.  It is anticipated that if 

implemented projects affect improved lands, it would not involve a significant number of  

displacements.  However, all of the projects that evolve from the Emergent Sandbar 

Habitat Program will be evaluated as to the provisions and requirements necessary  for  

relocation assistance benefits.  This will be performed during  each project plan as 

necessary.   

 

6.2    MINERAL RIGHTS  
 

There  are no active oil or gas fields although exploratory wells have been drilled.  The  

main mineral-related activity in the project area is extraction of sand, gravel, clay and 

chalk in the bluffs along  the river.  Some floodplain areas contain sand/silt deposits.  

Hardrock mining or coal mining has not occurred in the project area, nor are there active  
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oil or gas fields in the project area.  Exploratory oil and gas wells have not been 

commercially successful and there is no renewed interest evident.  No mineral activity  

study was conducted.  If there are subsurface rights outstanding in third parties, the 

surface owners’ rights may be acquired subject to outstanding sand, gravel, oil, gas and  

other mineral interests.  These third party interests would be extinguished immediately by  

subsequent acquisition  

  

6.3   TIMBER  
 

Any  “commercial timber” present is a component of the natural scenic values of the  

project corridor, as well as the habitat resources that are to be protected and  enhanced.  

Timber may only be harvested if approved by a certified forester, the Corps and the NPS  

using an approved Forest Management Plan.  Floodplain forests consist mainly of 

cottonwood and willow with various understory species present as well.   

 

6.4   UTILITY  RELOCATIONS  
 

Sites that are occupied by  utilities or other infrastructure  are not likely to be selected for  

development under this program; however, each project submitted for implementation 

approval will undergo an evaluation of facility or utility relocation.  Public  Law 85-500, 

as amended, (33 USCA 633), provides for the protection of facilities owned by local 

governments during the development of Federal water resource projects.  If such sites 

would be included, facilities will be relocated or otherwise protected.  If applicable, a  

Preliminary Attorney's Opinion will be prepared in accordance with EC 405-1-11 and 

included in the Real Estate Design Memorandum, as applicable.  

  

6.5  HTRW  
 

There is no known contamination on-site or adjacent to the project area.  No project areas 

have been identified as known or potential Hazardous, Toxic, Radioactive Waste  

(HTRW) sites.   

 

 

7   REAL  ESTATE ESTATES  
 

The following  are some  of the approved estates for the Missouri National Recreational 

River Project.  A complete listing  of the approved estates will be included in the 

Supplement to the Real Estate Design Memorandum.   

  

 

7.1  CHANNEL IMPROVEMENT  EASEMENT  
A  perpetual and assignable  right and easement  to construct,  operate, and  maintain channel 
 
 
improvement works  on, over and  across (the  land  described  in  Schedule  A) (Tracts  Nos. 
 
            
,  and             ) for  the  purposes as  authorized  by  the Act  of  Congress approved 
 
                       
,  including  the  right  to  clear, cut, fell, remove  and  dispose  of any and all  timber,  trees, 
 
 
underbrush,  buildings,  improvements and/or  other obstructions  therefrom;  to excavate, 
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dredge, cut away, and remove any  or  all of  said  land  and to  place  thereon  dredge  or spoil  

material; and for  such other  purposes as  may  be  required  in  connection with  said  work  of  

improvement; reserving, however,  to  the  owners,  their  heirs  and  assigns, all such rights and  

privileges as  may  be  used without  interfering with or  abridging  the  rights and  easement  

hereby acquired;  subject, however,  to existing easements  for  public roads  and  highways,  

public  utilities,  railroads and  pipelines.  

 

7.2  SLOUGHING  EASEMENT  
 

The  perpetual  right,  power,  privilege  and easement permanently  to  overflow, flood,  

submerge, saturate,  percolate, and erode Tract No. ___________,  together with  all  right,  

title  and interest  in  and  to timber,  structures and  improvements  situated  on  the  land  except  

fencing, and also excepting all  bodies  of  water and all  related  structures to  keep  water  on or  

off  the  land, and roads and  appurtenant  structures,  if  any, including  the appurtenant right of  

normal use and  maintenance of all  improvements  so  excepted; and further together  with the  

continuing  right  to  clear and  remove  any trees, brush,  debris, and  natural  obstruction which  

in  the  opinion  of  the  representative  of  the  United  states  in charge,  may be  detrimental  to the  

project;  provided  that  no structures for  human  habitation  shall  be  constructed  or  maintained  

on  the  land, and provided further  that  no  other  structures  shall  be constructed or  maintained  

on  the  land nor  shall any excavation  be  made  or  landfill  placed  on  the  land, or  any  change  

be  effected which  will alter  the  natural contour  of said  land  without  first  obtaining  approval  

in  writing  from  the  representative  of  the  United  States  in charge  of  the project;  reserving,  

however to  the  landowner,  its  successors and assigns,  all  such rights and  privileges as  may  

be  used and enjoyed  without  interfering  with  or  abridging  the  rights and easement  hereby  

acquired;  except  that  no  use  shall  be  made  of  said  land contrary to Federal and  State  laws 

with  respect  to pollution; the  above  estate  is taken  subject to  existing easements  for public  

roads and  highways,  public  utilities, railroads and  pipelines.  

 

7.3  FEE  
 

The fee  simple  title  to (the  land  described in  Schedule  A)  or  (Tract  No.  ____________)  

subject,  however, to  existing easements for public roads and  highways,  public  utilities, 

railroads and pipelines.  

 

7.4  RECREATIONAL RIVER  EASEMENT   
The  perpetual  right,  power,  privilege  and easement in,  upon, over and across the  land  

described  for  the  following purposes  set forth below  as authorized  by Section  707  of  the  

National  Parks and  Recreation  Act  of  1978  (Public Law 95-625,  16 USC  1271)  as 

amended.         

 

TERMS  AND  CONDITIONS:  AS  USED  HEREIN,  THE FOLLOWING  DEFINITIONS  

SHALL APPLY  

 

"THE LAND"  means all  the  land  covered  by  this easement, as described  herein  or  in  

attachments hereto.  
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"RECREATIONAL  RIVER”  means  the  stretch  of the  Missouri  River extending from  the  

downstream  boundary  of the  Gavins  Point Dam Project near Yankton,  South Dakota  to  

Ponca  State  Park.   

"LINE OF  SIGHT"  means  a  determination  of areas of  the  land  inadequately screened from 

view from  the river  including,  but  not  limited  to,  consideration of  topography and  the  

existence  of permanent  vegetation and  trees  during  the  summer  months  when  they are fully  

leafed out.  

"TREES"  means all  trees of  every  species  measuring four  (4)  inches  or more in  diameter at  

a  point four  and  one-half (4  1/2)  feet above  the ground.  

 

(1)  The  terms and conditions  of  this  easement  shall run with  the  land,  and  bind  the Grantor  

and  the  United  States  of America,  and  assigns,  in perpetuity.  

(2)  Except as  provided  for  herein,  this easement  shall  not affect  any  regular, on-going,  legal  

use  of  the  land exercised prior  to  the  acquisition of this  easement.  

 

(3)  This  easement shall  not  be construed as granting  the  public any right  to enter  or  use  the  

land  for any purpose.  

 

(4)  No  new residences such  as  homes  or cabins, or travel  trailers,  motor  homes  or mobile  

homes  may  be  permanently  placed on  or  affixed  to the  land.    

 

(5)  The Grantor  reserves  the  right  to  perform all regular and ordinary maintenance  to all  

existing  structures,  buildings, grounds and  access  roads;  to replace, for  any  reason,  any  

existing  structure  with another of  the  same size  and in  the  same  locations, and;  to  repair,  or  

rebuild to  no greater  than the  former  size, any existing  buildings or  structures which are  

damaged  by fire, storm  or other casualty.  

 

(6)  Except for on-going uses and activities provided for in (1) above, the land shall not be 

used for any new or  additional mining, quarrying, sand and gravel removal, industrial or  

commercial activity whatsoever, nor shall the Grantor make or permit any  change in the  

character or topography  of the land, unless previously approved in writing  by the 

National Park Service.  

(7)  No accumulation  or  dumping  of trash  or  unsightly  materials shall  be  permitted  on  the  

land and  no signs, billboards  or  advertisements  shall  be  displayed  or  placed  upon  the  land,  

except  that  one  sign,  not greater  than  24  inches  by  30  inches  in size,  advertising  the  sale  of  

products  raised  thereon,  services available  on the premises,  or  sale  or  lease  of  the  land, may  

be  displayed  on appropriate  occasions  in a  location out  of  line  of  sight from the  river.   

 

(8)  Commercial harvesting of  timber on  the  land  is prohibited  under this  easement.   

However, cutting,  trimming,  destroying  or removal of  trees, grasses,  brush, or  shrubbery  

shall  be  permitted on  the  land  in accordance  with good  husbandry  practices only if;  

necessary  to the cultivation  or  harvesting  of crops  on  lands  in  use  for  farming  or  for raising  

fruit  or  nut  trees;  necessary to maintain existing routes  of ingress and egress  to  or from  the  

land;  necessary  to maintain  an existing  yard  area  of a  residence;  necessary for the  removal  
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of  over-mature, diseased or  injured  trees;  necessary for the protection  and  safety  of  existing  

dwellings and accessory buildings and  of  authorized  persons  using or  occupying  the  land, 

or;  necessary  in development  of an approved  use hereunder.  Additional activities  of this  

type  shall  require  the  prior  written approval of  the representative  of the  United  States  in  

charge  of  the  Project.  

 

(9)  The United  States,  its agents,  employees and assigns,  shall  have  the right, upon  

reasonable  notice,  to enter  upon and cross  the  land for  the  purpose  of  managing  the  land  

described  or to  determine compliance  with  the  terms  of  this easement.   Reasonable  verbal 

or  written notice  of  intent  to  enter  said  lands  shall  be given  by  the United States  to  the  

Grantor and existing  roads  or  other normally  traveled  routes shall be  utilized wherever 

practicable  except  in  instances of fire,  police  action, rescue  action  or  other circumstances  of 

an  emergency  or  similar  nature.  

 

(10)  The  United  States  shall  have  the right  to erect and  maintain signs  on the  land, except  in  

the  immediate  vicinity of or  directly  in front of a  dwelling.   Such signs  shall be  limited to  

those  deemed appropriate  for  the  management  of  the  land  described or  to  delineate  private  

areas from public  areas and  shall not  exceed 24  by  30  inches  in size.   Advance written  

notice  of  size,  content and  location  of  each  sign  shall  be given  to  Grantor  by  the  United  

States.  

 

(11)  The  land shall not  be  used for public  utility  purposes  other  than as  necessary  in  

connection with a  non-prohibited  use  of  this  land as  provided for herein.  

 

(12)  The  United  States  may  take any  legal  action  necessary  to have removed from  the  land  

any  unauthorized  signs,  personal  property, or  structures, or  to  require compliance  with any  

of  the  terms  of this easement.   Written  notice of  intent  to  take  such  action  or require  such 

compliance  shall  be  sent  to  the Grantor 10  days  in advance by  the  United  States.   Removal 

of  items or required compliance  with the  terms of  this  easement  under  such notice  shall be  

at  the  expense  of  the  United  States,  subject  to  the  availability of funds regularly  

appropriated for  such  purposes.  

 

(13)  The  United  States  shall  be  solely responsible for  determining areas within  "line  of  

sight" on  the  land.   Such determination  shall  be  in writing and a copy furnished  to  the  

Grantor prior  to  the  acquisition  of  this easement.  

 

(14)  The  United  States agrees  to furnish  written determinations within  a  reasonable  period  

of  time whenever the Grantor  submits a written  request  for approval of  some  action  

proposed  to be  taken  under  the  terms  of  this easement.  

 

(15)  Access  to  the  river  across this  property  shall  be  limited  to that  level  and type  of  use  

which existed  prior  to  the  imposition  of this easement  or to  the  maximum  usage allowed for 

a  single  family  residential type  ownership by  the  local,  state  or federal government agency  

having control  over such usage,  whichever  is greater.   No additional easements  for ingress  

and egress  to  the river  will  be conveyed  over  the  property.  
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(16)  The  Grantor  agrees  that  any  future  transfer,  sale,  leasing or conveyance of  any  interest  

in  the  land  or any agreement  for  use  of  the  land,  whether  verbal  or  written, shall  include a  

reference  indicating  that  the  transaction is  subject  to  the  terms of  this easement.  

 

(17)  *(Subject  to  availability  of  funds,  the United States  shall construct, operate, and  

maintain bank stabilization  structures  on  the  land  bordering  the  Missouri  River  described  in  

Exhibit  “A”.)  

 

*  The parenthetical clause  may be deleted,  where  necessary,  if  bank  stabilization  

construction is  not conditioned  upon  United  States  to  acquire  both bank  stabilization  and 

recreational river  easement.   

 

7.5   RECREATIONAL RIVER  FEATURE  EASEMENT  
  

The  perpetual  right,  power,  privilege  and easement in,  upon, over and across the  land  

described  for  the  following purposes  set forth below  as authorized  by Section  707  of  the  

National  Parks and  Recreation  Act  of  1978  (Public Law 95-625,  16 USC  1271)  as 

amended.         

 

TERMS  AND  CONDITIONS:  AS  USED  HEREIN,  THE FOLLOWING  DEFINITIONS  

SHALL APPLY  

 

"THE LAND"  means all  the  land  covered  by  this easement, as described  herein  or  in  

attachments hereto.  

"RECREATIONAL  RIVER”  means  the  stretch  of the  Missouri  River extending from  the  

downstream  boundary  of the  Gavins  Point Dam Project near Yankton,  South Dakota  to  

Ponca  State  Park.   

"LINE OF  SIGHT"  means  a  determination  of areas of  the  land  inadequately screened from 

view from  the river  including,  but  not  limited  to,  consideration of  topography and  the  

existence  of permanent  vegetation and  trees  during  the  summer  months  when  they are fully  

leafed out.  

"TREES"  means all  trees of  every  species  measuring four  (4)  inches  or more in  diameter at  

a  point four  and  one-half (4  1/2)  feet above  the ground.  

 

(1)  The  terms and conditions  of  this  easement  shall run with  the  land,  and  bind  the Grantor  

and  the  United  States  of America,  and  assigns,  in perpetuity.  

 

(2)  Except as  provided  for  herein,  this easement  shall  not affect  any  regular, on-going,  legal  

use  of  the  land exercised prior  to  the  acquisition of this  easement.  

 

(3)  No  new residences such  as  homes  or cabins, or travel  trailers,  motor  homes  or mobile  

homes  may  be  permanently  placed on  or  affixed  to the  land.    

 

(4)  The Grantor,  will not use,  dump,  or  bury  hazardous  materials  or toxic  wastes  

determined by  EPA  to  be detrimental  to  the  environment  on  said  lands,  including  all  

containerized  materials,  household pesticides,  oil, paints, freon charged  equipment,  or  

Exhibit F continued 
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asbestos  containing  materials.   All hazardous materials  will  be  stored according  to  

Environmental  Protection Agency  standards.  

 

(5)  Except for on-going  uses  and activities  provided  for in  (1) above,  the  land  shall  not  be  

used for any new  or additional  mining, quarrying,  sand and gravel removal,  industrial  or  

commercial  activity whatsoever, nor  shall  the  Grantor  make  or  permit any change  in  the  

character  or  topography  of  the  land, unless  previously approved  in writing by the National  

Park  Service.  

 

(6)  The  land  shall  not  be used for public  utility  purposes  other  than  as necessary  in 

connection with a  non-prohibited  use  of  this  land as  provided for herein.  

 

(7)  No accumulation  or  dumping  of trash  or  unsightly  materials shall  be  permitted  on  the  

land and  no signs,  billboards  or  advertisements  shall  be  displayed  or  placed  upon  the  land,  

except  that  one  sign,  not greater  than  24  inches  by  30  inches  in size,  advertising  the  sale  of  

products  raised  thereon,  services available  on the premises,  or  sale  or  lease  of  the  land, may  

be  displayed  on appropriate  occasions  in a  location out  of  line  of  sight from the  river.   

 

(8)  Commercial harvesting of  timber on  the  land  is prohibited  under this  easement.   

However, cutting,  trimming,  destroying  or removal of  trees, grasses,  brush, or  shrubbery  

shall  be  permitted on  the  land  in accordance  with good  husbandry  practices only if;  

necessary  to the cultivation  or  harvesting  of crops  on  lands  in  use  for  farming  or  for raising  

fruit  or  nut  trees;  necessary to maintain existing routes  of ingress and egress  to  or from  the  

land;  necessary  to maintain  an existing  yard  area  of a  residence;  necessary for the  removal  

of  over-mature, diseased or  injured  trees;  necessary for the protection  and  safety  of  existing  

dwellings and accessory buildings and  of  authorized  persons  using or  occupying  the  land, 

or;  necessary  in development  of an approved  use hereunder.  Additional activities  of this  

type  shall  require  the  prior  written approval of  the representative  of the  United  States  in  

charge  of  the  Project.  

 

(9)  The Grantor  reserves  the  right  to  perform all regular and ordinary maintenance  to all  

existing  structures,  buildings, grounds and access  roads;  to replace, for  any  reason,  any  

existing  structure  with another of  the  same size  and in  the  same  locations, and;  to  repair,  or  

rebuild to  no greater  than the  former  size, any existing  buildings or  structures which are  

damaged  by fire, storm or other casualty.  

 

(10)  The  United  States  shall  have  the right  of  providing  for  scenic  preservation  of, and 

public recreation  on,  the  land  described  in  Exhibit “B”.  The  United  States  shall  have  the  

right  to construct and  maintain  recreational and  sanitation  facilities  on the  land  described  in  

Exhibit  “B”.  As  determined  by  the United States,  the  public  shall  be  permitted  to  enter  

upon  the  area  described  in  Exhibit  “B” for the purpose  of  hiking,  swimming, picnicking, 

tent  camping and fishing only. Public  access  shall be  from  the  Missouri  River  only.  

 

(11)  The  United  States,  its  agents, employees and assigns,  shall  have  the right,  upon  

reasonable notice,  to enter  upon and cross  the  land for  the  purpose  of  managing  the  land  

described  or to  determine compliance  with  the  terms  of  this easement.   Reasonable  verbal 
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or  written notice  of  intent  to  enter  said  lands  shall  be given  by  the United State s to the 

Grantor and existing  roads  or  other normally  traveled  routes shall be  utilized w herever 

practicable  except  in  instances of fire,  police  action, rescue  action  or  other circ umstances of 

an  emergency  or  similar  nature.  

 

(12)  The  United  States  shall  have  the right  to erect and  maintain signs  on the  l and, except in 

the  immediate  vicinity of or  directly  in front of a  dwelling.   Such signs  shall b e limited to 

those  deemed appropriate  for  the  management  of  the  land  described or  to  delin eate private 

areas from public  areas and  shall not  exceed 24  by  30  inches  in size.   Advanc e written 

notice  of  size,  content and  location  of  each  sign  shall  be given  to  Grantor  by  t he United 

States.  

 

(13)  The  United  States  may  take any  legal  action  necessary  to have removed from  the  land  

any  unauthorized  signs,  personal  property, or  structures, or  to  require compliance  with any  

of  the  terms  of this easement.   Written  notice of  intent  to  take  such  action  or require  such 

compliance  shall  be  sent  to  the Grantor 10  days  in advance by  the  United  States.   Removal 

of  items or required compliance  with the  terms of  this  easement  under such notice  shall be  

at  the  expense  of  the  United  States,  subject  to  the  availability of funds regularly  

appropriated for  such  purposes.   

                                                                                                                                                                  

(14)  The  United  States  shall  be  solely responsible for  determining areas within  "line  of  

sight" on  the  land.   Such determination  shall  be  in writing and a copy furnished  to  the  

Grantor prior  to  the  acquisition  of  this easement.  

 

(15)*(Subject  to availability  of funds,  the United States  shall construct, operate,  and  

maintain bank stabilization  structures  on  the  land  bordering  the  Missouri  River  described  in  

Exhibit  “A”.)  

 

* The parenthetical clause may be deleted, where  necessary, if bank stabilization 

construction is not conditioned upon United States  to acquire both bank stabilization and 

recreational river easement.  

 

7.6   NON-STANDARD  EASEMENTS  ESTATE  WITH  STATES  
 

The  perpetual  right,  power,  privilege, and easement in,  upon, over and across (the  lands 

described  in  Exhibit  A)  (Tracts    and    )  in  connection with  the construction  

and  maintenance of  bank stabilization work and recreational facilities for  the Missouri  

National  Recreational  River  Project  as authorized by Section 707  of  the  National  Parks and  

Recreation  Act  of  1978  (Public Law  95-625,  16 USC  1271), as amended, to protect,  

enhance, and  preserve  the  river’s values, and appurtenant improvements  and structures,  

together with  the  continuing  right  to  post  signs  indicating  the easement, and  to  use existing  

road systems within  said  lands and  over  other  lands of  the  owner,  for  ingress and egress  to  

and  within  said  land  for  the  purposes  of  exercising the  rights  herein granted; provided  that  

without  the  prior written approval of  the  District Engineer, U.S.  Army  Engineer  District, 

there  shall  be:  
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1.  No  defoliation  to any extent  whatsoever of any  trees,  brush or any other  vegetation  in  its  

natural  state  by any cause,  purpose, or  means,  or  any trimming, felling  and  cutting  

thereon  or  removal  therefrom  of any trees, brush  or vegetation in  its  natural  state;  

 

2.  No  removal,  shifting,  or  altering  in  any manner  of gravel  deposits as  they are now  or  

may  hereafter  exist  on  said  lands;  

 

3.  No  exploration for, removal  or mining  of any  oil, gas, coal or other  minerals  of any  

nature  whatsoever;  

 

4.  No  construction  of  new  structures or  improvements nor expansion  of any existing  

structures or  improvements  on  said lands.  

 

The above  estate  is  taken subject to  existing easements  for  public roads and highways,  

public  utilities,  railroads, and  pipelines;  reserving, however,  to  the  landowners,  their  heirs 

and assigns, all  such rights  and  privileges as  may  be  used  and  enjoyed  without  interfering  

with  the use of  the  project for  the  purposes authorized  by  Congress  or  abridging  the rights  

and easement hereby  acquired; provided further  that  any use  of the  land  shall  be  subject to  

Federal and  State  laws with  respect  to  pollution.  
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Emergent Sandbar Habitat
 

Site Selection Criteria and Process
 

I. Restoration Site Selection 

The Emergent Sandbar Habitat (ESH) Program utilizes a multi-agency Product Delivery Team 

(PDT) approach when identifying and prioritizing ESH construction sites each year.  Currently, 

project identification trips and meetings are conducted during the summer; approximately one 

and one half years prior to construction.  There are currently two ESH PDTs: one represents 

Nebraska and southern South Dakota projects encompassing the reaches below Fort Randall and 

Gavins Point Dams and Lewis and Clark Lake; and the other represents northern South Dakota 

and North Dakota projects encompassing upper Lake Oahe and the river reach below Garrison 

Dam.   A PDT representing Montana projects encompassing the segment below Fort Peck Dam 

would be anticipated to form as projects are proposed and would be coordinated there.  The 

teams vary in their composition but generally include individuals from the U. S. Fish and 

Wildlife Service, the National Park Service (Missouri National Recreation River (MNRR) only), 

state wildlife agencies, state Water Commission (North Dakota), and other federal, state, and 

local agencies as appropriate.  Corps members of the ESH PDT are from the Threatened and 

Endangered Species Section, the project Natural Resource Specialists, and representatives from 

Construction, Engineering, Real Estate, and the Planning, Programs and Project Management 

Divisions. 

The ESH PDTs use a cadre of selection criteria to choose ESH construction locations.  There are 

three general categories of selection criteria: 

avoidance of sensitive resource areas; 

capitalizing on areas of natural sand accumulation; and 

areas where terns and plovers have successfully nested in the past.  

Information regarding sensitive resources was solicited from Tribes, agencies and municipalities 

as part of the NEPA process.  Sensitive resource areas include such things as wetlands, eagle 

nests, municipal water intakes, etc. that could be impacted by construction or placement of ESH 

as well as those resources which could impact the sustainability or productivity of ESH.  This 

information was utilized to establish buffers around the sensitive resources. Also utilized were 

the results of technical work completed for the ESH PEIS (Appendix B) which analyzed nest 

spacing with regard to certain resources that were believed to be tied to nest selection and an 

analysis of the characteristics of areas of high productivity over the period of record (1998-

2006), Once the sensitive resources and buffers were identified, they were added into a GIS layer 

(Figure 1).  The entire list of sensitive resources and avoidance buffers can be found in Appendix 

B (Section 2.6.4, Table 2-17). 
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Figure 1: Buffer Application Example in the Fort Peck River Segment 

The buffer areas assist in defining three possible zones: 

(1)  Available areas most suitable for, and protective of, nesting birds with minimal physical risk.   

(2)  Restrictive Areas - Locations where ESH could be created and replaced at relatively low 

physical risk, but would be within buffer limits of some sensitive resources, such as forests  

(increasing predation risk) or boat ramps, recreation areas or domiciles (increasing  risk from  

recreational encroachment). Additional Federal and State coordination would be undertaken  to 

address site-specific concerns.  

(3)  Exclusionary  Areas - Locations where creation and replacement of ESH would generally be  

excluded.  Intrusion  into these locations, for  example, within buffer limits of the thalweg, narrow 

river segments or intakes, could result in unsustainability of habitats, cause significant 

geomorphic alterations to the river corridor or  risk physical and economic damages to  major  

public and private infrastructure or land uses.  High cost and high impact engineering solutions 

(e.g., hardened structures) may  be necessary to overcome challenges.   

A new tool available to the ESH PDT is the Emergent Sandbar Habitat Evaluation and Ranking  

(ESHER) system, a GIS-based Decision Support System that has been created to help rank 

potential sites.  The ESH PDT determines a site condition score and assigns weights to the 

different variables (sensitive resources).  ESHER correlates this information along with the  
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GIS layers of the sensitive resources to estimate which sites would be of highest priority.  The  

PDT uses this information, along with team members’ personal knowledge  of the trends at the  

prioritized sites (e.g. channel stability/thalweg shifts, vegetation, previous  bird usage), and 

selects which areas to focus on in the upcoming  year.  

The PDT will also consider where potential sites fall within the available, restrictive or  

exclusionary areas. As the pr ogram is  progressively  implemented through the AM process, the  

number of acres will be  monitored (Appendix H). It is  important to note  that in some instances, 

construction activities  (borrow or placement)  may encroach into restrictive or exclusionary  areas. 

The following tables demonstrate that acres from all alternatives, with the exception of  Gavins  

Point Alternative 1, can be  physically  placed within the available area  (Table 1), avoiding  

sensitive resources and prescribed buffers.  However, at certain levels  within particular  

segments, construction activities, including  borrow areas,  would re quire  actions in the restrictive 

or exclusionary  areas  (Table 2). F or  example, this could occur  as implementation progresses into 

Alternative 3.5 acres in the Gavins Point River Segment.  For more detailed information on 

potential acres that would fall within restrictive or exclusion zones by reach, see Tables 4-13, 4-

16, 4-19, 4-22 and 4-25 in the main document.  
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Table 1: Summary of Available  Area  for ESH Placement   
(Goal Acres  By  Alternative, By Segment)  

SEGMENT # Acres in Available, Restrictive &

Exclusion Areas By Segment 

# Acres ESH Total (By Alternative, By Segment)

ALT 1 Alt 2 Alt 3 Alt 3.5 Alt 4 Alt 5 Exist

Ft Peck Exclusion > 19,753 

 Restrictive 3,825 - 19,753 

Available  0 - 3,825 

883 -- 883 565 247 30 --

Garrison Exclusion > 9,678 

 Restrictive 4,361 – 9,678 

Available  0 – 4,361 

4,295 2,148 2,066 1,327 588 500 --

Ft Randall Exclusion > 8,065 

 Restrictive 2,784 – 8,064 

Available  0 – 2,784 

700 350 295 212 128 135 --

L&C Lake Exclusion > 13,969 

 Restrictive 4,711 – 13,969 

Available  0 – 4,711 

1,360 680 566 354 142 80 25/yr

Gavins Pt Exclusion > 9,880 

 Restrictive 3,881 – 9,880 

Available  0 - 3,881 

4,648 2,324 2,944 1,912 880 570 125/yr

11,886 5,502 6,754 4,370 1,985 1,315 150/yr 
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Table  2  Summary of Available  Area  for ESH Placement & Borrow  
(Acres Required, Including Borrow, By  Alternative, By Segment)  

SEGMENT # Acres in Available, Restrictive & 

Exclusion Areas By Segment 

Area Impacted*: # Acres Required, Including Borrow Areas (By

Alternative, By Segment)

ALT 1 Alt 2 Alt 3 Alt 3.5 Alt 4 Alt 5 Exist

Ft Peck Exclusion > 19,753 

 Restrictive 3,825 - 19,753 

Available  0 - 3,825 

2,623 -- 2,623 1,681 737 89 --

Garrison Exclusion > 9,678 

 Restrictive 4,361 – 9,678 

Available  0 – 4,361 

12,756 6,380 6,136 3,941 1,746 1,485 --

Ft Randall Exclusion > 8,065 

 Restrictive 2,784 – 8,064 

Available  0 – 2,784 

2,079 1,040 876 630 380 401 --

L&C Lake Exclusion > 13,969 

 Restrictive 4,711 – 13,969 

Available  0 – 4,711 

2,594 1,297 1,080 675 271 153 95

Gavins Pt Exclusion > 9,880 

 Restrictive 3,881 – 9,880 

Available  0 - 3,881 

13,805 6,902 8,744 5,679 2,614 1,693 2,474

For each acre of ESH constructed, an estimated 2.75 acres are impacted

 

Site selection would occur with the pr imary focus on avoiding impacts to sensitive resources  

(e.g. construction and borrow areas in the  available/green areas). As implementation progresses 

through the alternatives and sites become limited, borrow or placement may  infringe upon buffer 

zones.  Strict buffers to protect sensitive resources, such as those around  cultural sites, state listed 

species or protected habitats (regulatory violation) would be  upheld.   However, if activities  could 

intrude into the restrictive  or exclusionary  area, after coordination with Tribes  and agencies, first 

priority would be locations at which only borrow material would be utilized from that area.   For 

example, if a construction activity would be  within the buffer area recommended for  a boat 

ramp, it is possible that the dredging of borrow material closer to the boat ramp could actually  be  

beneficial to the  community, State or managing  agency.  Another example could entail buffer 

areas around forest galleries. While placement of sandbars within these areas could increase  

predation risk to the birds, borrowing within a portion of these areas would likely be  acceptable.  

Another example could be activities that require construction within a buffer zone of an intake, 

where borrow activities again may be beneficial. This would require careful coordination with 

federal and state   agencies to determine if the area  overlapping within the buffer zone could or 

could not be utilized for borrow material.   

Placement of  a portion of a sandbar within the restrictive  or exclusionary  areas  could also occur.  

These efforts would be  carefully coordinated with federal and state  agencies to determine if the  

area overlapping within the buffer zone would put the resource, the ESH project or river  

morphology at risk.  An example would be working within the large buffer distances originally  

provided for some  intake and infrastructure  resources (often 18,000 or more feet, or more than 

3.5 miles), where some slight overlap could be acceptable.   

Dredging or placement from exclusionary areas would only be considered if it is found that such 

acre  amounts are needed to support the bird populations.  In these cases, the PDT would utilize  
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all the tools available to choose the least impactful sites, and coordinate carefully with all federal 

and state agencies. 

Table 3 summarizes sensitive resource categories, whether they are in restrictive or exclusionary 

zones, whether they are impacted by or impact ESH, or both, and examples of when borrow or 

placement within these areas could occur. 

Table 3 Summary of Sensitive Resource Categories and Possibility of ESH 

Borrow or Placement within Restrictive or Exclusionary Buffer Zones
 

*  Restrictive  (R) or Exclusionary  (E)  Zone  

Sensitive Resource 

Category 

R or 

E* 

Impacted by 

or Impacts 

ESH 

Borrow or 

Placement 

Possible? 

Example – As implementation progresses through 

the alternatives and sites become limited, some 

borrow or placement may infringe upon buffer 

zones (strict buffers which adhere to regulatory 

requirements, such as cultural or state listed 

species would be upheld). 

Thalweg/River Width E Both Borrow – Possible Possibly beneficial/dredge thalweg 

Place – No Increased risk of geomorphic impacts; increased 

risk of damage to infrastructure or landuses; 

increased risk of unsustainability of habitat 

(sandbar erosion) 

Cultural/Historical/ 

Archaelogical 

R Impacted Borrow – No Avoid disturbance 

Place - Possible Possibly beneficial to cover sites (archaeological) 

Fish & Wildlife (e.g. Bald 

eagles) 

R Impacted Borrow – Possible Coordinate with Tribe or Agency – e.g. could 

borrow near eagle nest if outside of nesting season 

or nest not active 

Place – Possible Coordinate with Tribe or Agency – e.g. could 

place near eagle nest if outside of nesting season 

or nest not active 

Fish & Wildlife (pallid 

sturgeon, mussel beds, 

sickle fin, listed species) 

R Impacted Borrow – Possible Generally would adhere to buffers around 

sensitive species; however, there may be instances 

where borrow into buffer area could be acceptable; 

Coordinate with Tribe or Agency 

Place – Possible Generally would adhere to buffers around 

sensitive species; however, there may be instances 

where slight overlap into buffer area could be 

acceptable; Coordinate with Tribe or Agency 
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Wetland Habitat R Impacted Borrow – Possible If in-channel, adjacent to exposed or submerged 

sandbar; Coordinate through 404 Certification 

Place – Possible If in-channel, adjacent to exposed or submerged 

sandbar; Coordinate through 404 Certification 

Gallery Forest R Impacts Borrow – Yes Borrowing within buffer will not impact predation 

Place – Possible Inreased risk of predation would have to be 

weighed against benefit of habitat availability; 

Coordinate with agencies to potentially place in 

sub-optimal location 

Predator Moat E Impacts Borrow – Yes Borrowing within buffer will not impact predation 

Place – Possible Inreased risk of predation would have to be 

weighed against benefit of habitat availability; 

Coordinate with agencies to potentially place in 

sub-optimal location 

Intakes/Infrastructure E Impacted Borrow – Possible Coordinate with municipality, etc., borrow from 

certain areas within 18,500 ft buffer could be 

beneficial 

Place – Possible Coordinate with municipality, etc., placement may 

not impact certain features if slight overlap into 

18,500 ft buffer 

Power Lines/ Municiple 

Intakes 

E Both Borrow – Possible Coordinate with municipality, etc., borrow from 

certain areas within 2,000 ft buffer could be 

beneficial 

Place – Possible Coordinate with municipality or agency; 

placement may not impact resource, but may 

impact bird productivity. Impacts to productivity 

would have to be weighed against benefit of 

habitat availability; Coordinate with agencies to 

potentially place in sub-optimal location 

Boat Ramps/Docks R Both Borrow – possible Could be beneficial 

Place - no Increase of recreational encroachment or other 

human conflicts 

Recreation Areas R Both Borrow – possible Could be beneficial 

Place - no Increase of recreational encroachment or other 

human conflicts 
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The ESH PDTs have annual meetings where the teams physically  convene to view recent and 

current imagery to discuss locations in the river to construct ESH.  During these annual meetings 

team members contribute information about the potential positive and negative aspects 

associated with construction at each location.  In addition to the criteria developed for the PEIS, 

attendees discuss personal knowledge of the trends at the proposed sites including vegetation, 

channel stability  and previous bird usage.  A list of potential projects is identified and prioritized 

at these meetings. The  agencies involved in these  meetings typically comment on 404 permits 

and site specific National Environmental Policy Act (NEPA) documents that are prepared for 

each project. By involving them in the site selection process, they  bring  their agencies’  concerns 

and contribute  their agencies’ expertise at the earliest possible time.   

Once a prioritized list is compiled, each office’s prioritized projects are then combined and 

ranked by a team consisting of Corps team members from the Threatened and Endangered 

Species Section, the ESH Program Lead, the NEPA Lead for ESH, and the project Natural 

Resource Specialists as well as the U. S. Fish and Wildlife Service.  Combined rank criteria is 

based upon current habitat availability in each reach and by the priorities established in the  

Biological Opinion.  The BiOp reaches are currently prioritized by the Corps team in the 

following order:   

1. Below Gavins Point Dam;     

2. Lewis & Clark Lake    

3. Below Garrison Dam;    

4. Below Fort Randall Dam;    

5. Below Fort Peck Dam.    

These priorities may change in the  future based on habitat and bird response monitoring.  There  

are many other criteria that may  factor into the combined rank process and these criteria may  

vary from year to year.  An example of other criteria may be  the  reservoir  habitat study and 

availability  of habitat in Lake Oahe and Lake Sakakawea.   

After the sites are prioritized, a portion of the  yearly Missouri River Recovery Plan is then 

allocated to implementation of the ESH program.  The  annual funding  amounts are developed by  

the MRRP managers with approval by  the Executive Steering Committee.  The available funding  

determines the number of sites that will be constructed in a  given year.  

II. Design  

After the ESH sandbar construction sites have been selected, the design phase begins.  The  

design team usually  consists of the same people from the site selection team. An initial meeting  

is held to discuss each site.  The design team reviews site specific discussions from the Annual 

ESH PDT and annual river trips.  The Annual ESH PDT meetings focus on the gross scale site 

location.  When the design phase begins, the focus shifts to specific design features.  The  

engineer assigned to the  ESH project will make a  trip to the site and gather  preliminary survey  
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data in order to estimate the amount of material that will be needed.  The project is preliminarily  

designed based upon survey data results and placement of material to capitalize on existing sand  

accumulation and conformance with the ESH design criteria specified in the Biological Opinion.  

When the preliminary design is complete, a multi agency  conference call is held to review and 

discuss any  changes.  

Designs for the first constructed ESH sites were adapted from the narrative descriptions of ESH 

found within the BiOp.  Subsequent designs  have used a combination of knowledge  gained from 

monitoring constructed sites and incidental evidence.  Typical design criteria include bar height 

(elevation above the water), bar size (acreage), shape, and slope.  These factors are  also 

discussed at the  annual PDT meetings and are typically  adapted to the existing site condition for  

each specific site.  

Designs may be tailored to the existing projections for water levels on the system.  The Missouri 

River Mainstem System Annual Operating Plan (AOP) sets the system water management 

operations to meet the authorized purposes of the system and implement the current Master  

Manual on a yearly basis.  The AOP is written each year  by the Missouri River Basin Water  

Management Division.   In addition, new designs or ideas for pilot projects may be recommended 

by the ESH Adaptive Management team.  

III.  Staging Area Selection  

Staging areas are typically  located on whichever adjacent shore has the highest ease of access to 

the river.  They  are either selected during  a site visit, at the annual PDT meetings, or  by the 

design team .  Suitability  of a site is based on criteria from the Corps which includes avoidance  

of wetlands, mature tree  stands, and prime farmland.   The Corps Real Estate office works with 

local landowners to secure a lease for staging  area.   In some instances the construction contractor 

may independently work with local landowners to procure or arrange  for additional staging  area  

locations.  In the Missouri National Recreation River (MNRR) reaches, a landowner liaison with 

Missouri River Futures  assists Corps Real Estate in working  with the landowners.     

Following  construction, staging areas are monitored for presence of noxious weeds and non-

native vegetation and to assure site is adequately returned to  pre-construction conditions.     

IV. Construction Methods  

Specific methods and equipment employed for construction is left up to the contractor except in 

situations where site conditions or designs necessitate certain equipment or  in the event that the  

Corps wishes to test an experimental method or equipment at a specific site.  Construction 

methods that are employed are detailed in Appendix  C.  

Construction guidelines  have been developed in order to limit impacts  to the local hydrology.  

Initially, designs avoid areas of known high-flow and remain outside of the main channel or 

thalweg.    Based on hydrologic conveyance equations, the Corps places  restrictions on the depth 

of dredge  cuts made during construction (4 feet or the elevation of the thalweg, whichever is 

less).   If kept within these criteria, calculations showed that conveyance would not be affected by  

construction activities.  This means that no localized change in the hydrology is anticipated 
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from the proposed projects. In addition, a 75-foot “buffer” will be established around the 

footprint of the constructed sandbars.  No material would be taken from this area.  This is 

intended to retain a slope from the constructed sandbar’s edge to the water line in order to 

provide additional wetted edge habitat for plovers to forage on as well as reducing erosion on the 

edges of sandbars. Lessons learned from prior construction experiences have shown that if 

borrow is allowed within this buffer area the possibility of cutbank erosion is increased which 

reduces plover foraging opportunities.  

Due to the dynamic nature of the river reaches it is sometimes necessary to field-adjust sandbar 

design based on hydrology changes that have occurred between planning and construction of a 

project.  In order to allow for this, the Corps establishes a “Maximum Placement Area” zone for 

each project.  Changes in the project footprint or layout would be within this boundary.  This 

allows the Corps to respond to changing conditions during construction and avoid placing 

sediment in the path of a primary or secondary channel.  This further limits impacts to local 

hydrology as well as minimizing material lost during construction and decreasing future erosion 

of the sandbar.  All changes at any phase of design and construction are coordinated with the 

multi agency project identification and design teams through conference calls and shared design 

configuration files.  Any changes must be coordinated with all agencies in order to assure no 

straying from regulatory permits, water quality certifications, or 404 permitting allowances.  

IV. Compliance with Environmental Laws 

Once multi agency changes are incorporated into the design drawings, many concurrent events 

begin.  A 404 regulatory permit is requested by the Corps’ NEPA lead in coordination with  local 

project office personnel.  The Corps planning section begins the scoping process for the site 

specific NEPA that will be done.  Prior to the completion of the ESH PEIS, site specific 

Environmental Assessments were prepared for each construction project.  Recently a Project 

Implementation Report (PIR) format has incorporated the NEPA process and the design 

document into one report.  After the PEIS is complete, there will still be a need for site specific 

NEPA coordination and clearance including cultural clearances, tribal coordination through the 

Programmatic Agreement process, noxious weed surveys, etc. at the construction site as well as 

the staging areas.  The PIR will continue to be utilized for this site specific process.  Cultural 

clearances, tribal Programmatic Agreement compliance requirements, and steamboat wreckage 

surveys are coordinated through Corps Planning Branch, Environmental and Economics Section.  

Project offices conduct noxious weed surveys.  Elutriate testing is conducted by Corps Hydro 

Branch, Water Quality Section on ESH projects that include a backwater area.  Backwater soil is 

tested prior to being placed on sandbars. Documentation of these clearances, coordination 

efforts and test results will be included in the PIR. 

Future actions will follow a streamlined NEPA approach that is tiered off the PEIS and focuses 

on potential site-specific issues. 
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1.0 Introduction 

1.1 Overview 
The Emergent Sandbar Habitat (ESH) Programmatic Environmental Impact Statement (PEIS) 

Adaptive Management (AM) strategy is a sub-program level effort within the Missouri River 

Recovery Program (MRRP) aimed at improving the outcome of management actions 

implemented in response to the U.S. Fish and Wildlife Service (USFWS) 2003 Amended 

Biological Opinion to the U. S. Army Corps of Engineers operation of the Missouri River 

Mainstem Reservoir System, Bank Stabilization and Navigation Project, and Kansas River 

Projects (USFWS 2003, hereafter, BiOp) under Section 7 of the Endangered Species Act of 1973 

(ESA).  Two avian species listed under the ESA, the endangered least tern (Sternula antillarum) 

and the threatened piping plover (Charadrius melodus) (hereafter, tern and plover, respectively), 

are of high management priority as specified in the BiOp.  The primary management action of 

the ESH sub-program is to create and maintain tern and plover nesting and foraging habitat on 

the Missouri River. While this AM Strategy was developed to address this primary management 

action, it also includes references to pilot projects and other potential future management actions 

that may be incorporated over time.  As some of these actions are not proposed for 

implementation at this time, their impacts are not covered under the current PEIS and may 

require additional coverage under the National Environmental Policy Act (NEPA) in the future 

when they are proposed for implementation.  NEPA coverage for the various management 

actions is described in Section 3 of this document. 

In addition to the US Army Corps of Engineers (USACE) and the USFWS, the National Park 

Service (NPS) is involved in planning and implementation of the sub-program, as actions occur 

in the two segments of the Missouri National Recreational River (MNRR) designated under the 

Wild and Scenic Rivers Act of 1968 (WSRA).  In the MNRR segments, the NPS retains 

permitting authority under Section 7a of the WSRA. 

Managers within the ESH sub-program are confronted with making decisions in the face of 

uncertainty.  The primary source of uncertainty is related to the effect management actions to 

restore habitat will have on species productivity and, ultimately, population size.  This AM 

strategy was developed to serve four primary functions: 

1.	 Identify the uncertainties involved with ongoing and potential management actions 

2.	 Identify metrics that will help decision makers measure the success of the sub-program at 

meeting its stated objectives 

3.	 Identify monitoring needed to measure progress toward these metrics 

4.	 Identify the AM strategy by which management actions are adjusted over time to ensure 

success. 
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1.2 Uncertainties 
The implementation of the ESH sub-program to restore sandbars in the Missouri River involves 

numerous uncertainties related to implementation and achievement of the stated objectives.  The  

ESH AM strategy is intended to recognize and, to the extent possible, reduce these uncertainties 

to allow for better-informed decision-making.  Major uncertainties are listed below.  

1. Biological response to habitat availability. While data from the tern and plover population 

and productivity surveys can be used in conjunction with habitat delineations from various years 

to derive biological responses to habitat availability  (as was done in Appendix B of the PEIS), 

during the development of this document, this information was only  available for a few years 

during the period of analysis (1998-2006).  While initial assumptions were made about biological 

responses to habitat availability based on this data, this uncertainty  will be addressed through the 

implementation of the AM strategy  as more is learned through annual monitoring of habitat 

availability and biological responses.   Additionally, no  peer-reviewed literature exists regarding  

biological responses of terns and plovers to the overall availability of sandbar habitat on the  

Missouri River system.  

2. Amount of annual habitat creation needed to reach acreage  targets. While initial 

estimates of loss rates do to erosion and vegetation were derived from the analysis  conducted for 

Appendix C and estimates of changes in ESH area due to fluctuations in water level were  

developed from Appendix B and the Master Manual, these parameters remain uncertain and will 

need to be further refined through monitoring and specific investigations.  No peer reviewed 

literature exists regarding loss rates of sandbar habitat or changes in area due to water levels.  

3. Biological response to various habitat types. It is postulated that different habitat types 

(natural, constructed), habitats constructed using different methodologies (new construction, 

vegetation removal, overtopping of cleared bars), and habitats of different ages and sizes will  

elicit different responses in terms of bird use and productivity. This is believed to be reflective of 

the quality of the various habitat types. While initial assumptions have been made  based on 

analyses in Appendix B and Appendix C, improved understanding  derived from monitoring  

biological responses to types of ESH construction projects will result in more reliable  

predictions. No peer reviewed literature exists regarding biological responses to sandbars in the 

Missouri River constructed using different construction methods.  

4. Regional population  dynamics. More information is needed regarding the dispersal of 

juveniles within the MRMS and the extent to which birds enter or exit the MRMS. While  

regional populations have been counted through international censuses as described in Appendix  

B, the percentage of the  overall tern and plover populations that nest on the Missouri River have  

varied widely and the lack of widespread banding  has precluded determination of the number of 

the interactions amongst regional populations.  In addition, these population distributions have  

not been tied to habitat availability in the various regions.  As such, it is currently  assumed that 

dispersal within the MRMS is density independent, and immigration from and emigration to 

other regions occur equally. More  complex dynamics could result in greater or lesser population 

responses to constructed habitat. Additionally, events outside of the Missouri River basin, such 

as the recent oil spill in the Gulf of Mexico, may  have unforeseen impacts on overwintering  
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survival rates that could reduce populations on the Missouri River. The effect of such events is 

unknown at this time. 

5. Biological targets. Initial population and productivity targets established by Species Recovery  

Plans and the BiOp, respectively,  may not accurately reflect population dynamics that will 

prevent jeopardy or lead to species recovery. These numbers may be  revised based on recorded 

species trends or updated population models. For  example, species numbers on the MRMS over 

the most productive period of record (1998-2005) were in the  range of 463 to 1,764 for plovers 

and 630 and 904 for terns. These or similar recorded variations in population numbers may help 

inform adaptation of targets for biological metrics.  In addition, population models could be used  

to develop new targets, such as the recent piping  plover population model developed by  

McGowan and Ryan developed to analyze the effects of incidental take  (2009).  Any changes to 

the biological targets would be in close coordination with the USFWS.  

 

6. Predation at created  sites. There  are numerous species known to predate terns and plovers on 

both natural and created bars, including  raccoons, crows, great horned owls and minks (the latter  

two of which have been documented on recently  created sandbars). Kruse, et. al. documented 

nest predation rates of 25.6% for plovers and 22.6% for least terns on the  Missouri River and 

noted that these losses, as well as observed losses of chicks due to predation, can have a major  

impact on productivity.  However this study also noted that these high predation rates may have  

been due to the heavily degraded state of the habitat during the study period (1991-1992).  While  

it has been postulated that predators have keyed in on certain created sites, it is not known if this 

is due to sandbar design, location, longevity, high nest densities, or some other factor. It is also 

uncertain whether increases in predation at created sites over the lifetime of the bar are due to 

overall habitat declines on the MRMS or some other factor associated with the bar itself.   

7. Human disturbance impacts. The amount and effects of human disturbance on the bird 

populations are not fully  understood, although human activity is generally  assumed to have a  

minimal impact on the populations in most places targeted for habitat restoration.  In 2006, an 

effort was undertaken in the Gavins Point segment to assess human disturbance on sandbars from 

both recreation and researchers visiting the sandbars (Stucker and Sherfy, 2007).  The data 

collected illustrated that while research activities constituted the primary human disturbance in 

terms of number of events, recreational activities, although infrequent, typically  were much 

longer in duration.  However, the  effects of these  human disturbances on bird populations were  

not quantified and remain unknown.  

8. Interspecific competition. Observational evidence has indicated that when population density  

is too high on a single sandbar, the potential for  agonism (behavior characterized by  aggression, 

defense and/or avoidance) amongst the plovers exists as they  compete for limited nesting space  

and resources. Caitlin noted this as a major cause of pre-fledgling mortality  on constructed 

sandbars studied (2009).  However, it is not fully  understood whether the cause of this 

interaction is inter-nest spacing, food availability, habitat conditions or some other factor.  

9. Non-target impacts. While the sub-program includes numerous design and site-selection 

considerations that are meant to alleviate non-target impacts of construction, the relationship 

between construction activities on the Missouri River and potential impacts to water quality, fish 

species, mussel populations, recreation, bank erosion and deposition, and other factors is not 
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fully understood. No peer reviewed literature exists on the effects of sandbar construction on 

the Missouri River on these non-target resources. 

10. Long-term availability of sediment. Although the ESH sub-program is not anticipated to 

affect trends in aggredation and degradation on the river, the long-term availability of sediment 

in the target segments to construct sandbars is uncertain due to ongoing trends in degradation and 

reduced sediment loads in the river. No peer reviewed literature exists on the effects of sandbar 

construction on the Missouri River on the long-term availability of sediment.  

11. Budget. While this strategy assumes that adequate budget will be available to implement 

recommendations, in any given year the budget afforded to this sub-program is uncertain.  

1.3  Strategy  Development  
This AM Strategy was developed in accordance with numerous guiding documents relevant to 

the MRRP.  The 2000 BiOp and its 2003 amendment call for  establishing an AM process to 

evaluate species and habitat responses to management actions within the river and to continually  

provide knowledge  for the decision-making process (USFWS 2000, 2003).  In addition, the  

USACE recently released a Technical Memorandum describing implementation guidance for 

Section 2039 of the Water Resources Development Act (WRDA 2007) which calls for  

monitoring and AM of  ecosystem restoration projects and provides some specific direction on 

what is to be addressed within AM plans.  Finally, the National Research Council (NRC) calls 

for AM efforts in their 2002 report The Missouri River Ecosystem: Exploring the Prospects for 

Recovery  (NRC 2002).   

Strategy development was initiated by a multi-agency team consisting of representatives of the  

USACE, USFWS, NPS and experts in Structure Decision Making  (SDM) and model 

development in 2008.  Based on comments received on draft versions of the strategy and new 

USACE guidance issued in 2009 on AM, the strategy  was then updated by  the MRRP Adaptive  

Management Work Group (AMWG) and the ESH PEIS Project Delivery  Team (PDT)  in 

coordination with Cooperating Agencies on the PEIS (USFWS and NPS).  

 

2.0  Objectives  

The purpose of the ESH sub-program is to support self-sustaining  least tern and piping plover  

populations on the Missouri River as specified in the recovery plans, by  supplementing  natural 

habitat through the mechanical  and artificial  creation and replacement  of ESH.  It is specifically  

related to RPA IV (b) 2 and RPA IV (b) 3  of the 2003 BiOp Amendment  for the least tern and 

the piping plover  along the Missouri River within the Omaha District boundaries.  This includes 

ESH within the riverine segments, the reservoirs and other potential areas (e.g. off channel).  The  

PEIS analyzes the potential environmental consequences of the primary  action of the ESH 

program, implementing  mechanical/artificial creation and maintenance of ESH on the riverine 
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reaches of the Upper Missouri River (RPA IV(b)3). While past experience has indicated that 

mechanically created habitat can be used for nesting by terns and plovers and that it can be 

highly productive, uncertainty remains over how much habitat is needed to support tern and 

plover populations on the MRMS.  The alternatives of the PEIS identify potential amounts of 

habitat that could support the species based on the following: 

1. Habitat estimates contained in the BiOp

2.	 Habitat amounts as measured during years bounding a period of positive biological

response

3.	 Estimates of nesting habitat amounts used by the species over a period of positive

biological response.
 

Additional uncertainties exist regarding the most effective and efficient methods of creating 

habitat, ways to maintain productivity after habitat is created, and biological responses to 

management actions.  In order to implement the ESH sub-program in the face of these 

uncertainties, this AM strategy has been crafted to improve the success of management actions 

through the use of measurable objectives, targeted monitoring and research, and analysis of data 

in a manner that reduces uncertainty and leads to better informed decision making. 

Clear articulation of goals and objectives is the foundation of AM, a process that iteratively 

compares management outcomes against these objectives and adjusts management actions or the 

objectives themselves based on learning over time.  An effective AM strategy requires specific 

success metrics and a time horizon to guide and improve decision making that facilitates 

progress toward the goal. The AM process is iterative, and modifications to objectives, actions, 

and decisions may be made during the decision-making step based on information gained from 

implementation and monitoring (Williams et al. 2009).  

The objectives presented below have  been divided into three categories based on their focus: 

biological, construction and learning.  The first three objectives directly address the ESH sub-

program goal of providing sufficient habitat throughout the MRMS to support self-sustaining  

populations  of terns and plovers.  These three objectives are measured by  metrics directly related 

to the BiOp (USFWS 2000, 2003).  The fourth seeks to minimize potentially negative effects of 

ESH sub-program actions, socioeconomic impacts on stakeholders and  adverse  impacts to 

sensitive resources.  The  fifth objective addresses the need to proactively increase knowledge  

and reduce uncertainty in order to provide better information to decision makers.  In addition to 

information on the appropriate spatial scale(s) for  evaluation, each objective is presented with the  

following information for the evaluation of its status:  

 Performance metric(s)  –   qualitative or quantitative metric used to assess whether an 

objective is being met  
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Final Programmatic EIS 

Measurement – how data are collected for each metric or endpoint
 
Target – the desired value of the metric(s) or endpoint(s).
 

It is recognized that there may need to be trade-offs between the objectives listed below and that 

all objectives may not be fully achieved during implementation. 

2.1 Biological Objectives 
These are the primary objectives aimed at the ecological outputs desired by the proposed suite of 

management actions. 

2.1.1	 Objective 1: Meet or exceed tern and plover productivity targets 
Performance Metric: Annual and 3-year running average fledge ratios 

Measurement: Count of chicks fledged divided by the number of breeding pairs.  The number of 

breeding pairs is estimated to be the number of adults counted divided by 2 

Target: Increasing tern and plover fledge ratios with ultimate targets of 0.94 and 1.22, 

respectively (3-year running average) 

Fledge ratios are recommended in the BiOp as a measure of species productivity.  Fledge ratios 

are also used as an indirect metric of ecosystem function under the assumption that, when nesting 

at similar densities, birds nesting on high-quality habitat will be more productive.  Fledge ratios 

are calculated at three spatial scales: sandbar, river segment, and system.  The primary utility of 

the sandbar-scale analysis is to assess effectiveness of restoration actions through comparison 

with local reference sites.  This allows comparison of natural sites to created sites in order to 

assess relative habitat quality among habitat types.  Fledge-ratio data will be used to evaluate 

species productivity annually (and within a 3-year assessment), which is thought to be reflective 

of the availability and quality of habitat on the MRMS. In measuring the success of the proposed 

management actions, segment-specific fledge ratios are likely to be reported as they will be most 

closely tied to the management actions that are undertaken.  However, fledge ratios will also be 

reported at the system-scale which will assist in measuring the ability of the management actions 

at influencing system-wide productivity. 

2.1.2	 Objective 2: Increase and subsequently stabilize tern and plover 
populations 

Performance Metric:  Adult population size 

Measurement:  Annual census 
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Target: Increasing and ultimately stable populations, currently set by Species Recovery Plans at 

a minimum of 1,139 piping plovers for 15 consecutive years and a minimum of 900 interior least 

terns for 10 consecutive years
1
. 

1 
 Interpretation  of  species  recovery  plan  targets for  the Missouri River  are based  on  information  provided  by  

USFWS in  an  email dated  12/15/2009.  

Performance  Metric: Annual population growth rate, λ    
Measurement: The  growth rate for  year t  is the population size at year t + 1 divided  by the 

population size at year t  

Target:   When the population size is below target, λ > 1 indicates a   growing population, and 

therefore a population that is on track to reach the population size target.  

 

This objective, while not specified in the  BiOp, is included because directly  connecting the 

relationship between productivity and acreage targets requires information on population size.  

An additional  metric, population growth rate, is included in this objective in order to track 

progress towards the  population size target, and is applicable when the population is below  

target.  If faster progress towards the population size target is desired, a higher value of λ can be   
specified, while recognizing that population growth rates are expected to decrease  over time  as 

populations grow within a set quantity  and quality of habitat.   In addition, this objective ensures 

that outcomes predicted by the AM strategy can be related to the Species Recovery Plans.  The  

population estimate is conducted at the system scale and will also be used to calibrate a  

numerical population model.  In measuring the success of the proposed management actions, 

segment-scale population growth rates are likely to be reported as they will be most closely tied 

to the management actions  that are undertaken.  However, population numbers will also be  

reported at the system-scale which will assist in measuring the ability of the management actions 

at influencing system-wide population growth rates and the population size on the MRMS.   

2.2 Construction Objectives 
These are objectives related to the implementation of management actions in order to achieve the 

desired biological outputs. Sometimes called ―Means‖ objectives, they are not considered the 

desired ends in themselves but measure progress of implementation intended to achieve the 

desired ends described in Objectives 1 and 2. 

2.2.1 Objective 3: Meet ESH acreage targets 
Performance Metric: Area of ESH 

Measurement: Aerial and satellite imagery 

Target: Initial target of 1,315 acres with an upper limit of 4,370 acres 
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Final Programmatic EIS 

The PEIS alternatives outline a suite of potential ESH acreage targets as well as the spatial 

distribution of construction predicted to be necessary to reach the target.  As habitat is created 

through mechanical means, overall sandbar acreage is also continually changing through natural 

processes such as erosion and vegetation growth, which may depend upon weather, flow, and 

other uncertain events.  Due to the dynamic nature of these processes, adjustments of 

construction efforts over time may be required to meet acreage targets in the longer term.  

Constructed habitat is assumed to be of sufficient quality in order to sustain nesting birds; 

however, the AM strategy includes potential adjustments to address habitat quality at specific 

sites.  The upper limit of acreage established in the AMIP preferred alternative is that of 

Alternative 3.5 (4,370 acres), however an initial target associated with Alternative 5 (1,315) will 

be used consistent with the acreage target AM strategy (see section 4.1.1). Biological metrics 

will be tracked over time as progress is made towards this target.  If a higher or lower acreage is 

sufficient to meet the biological metrics, this acreage target would be adjusted accordingly.  If 

the upper acreage limit (4,370 acres) is achieved and is determined not to be sufficient to meet 

the biological metrics, further analysis will be preformed as necessary to disclose the impacts of 

larger acreage alternatives and/or other potential management actions in order to meet the 

biological objectives. 

2.2.2 Objective 4: Minimize negative impacts due to ESH construction activities 
Performance Metric: Area affected by mechanical construction of ESH 

Measurement: Cubic yards of sand moved 

Target: Initial target of <960,712 cubic yards per year with an upper limit of < 6,750,509 cubic 

yards per year 

The goal of habitat construction is to build sufficient ESH to support tern and plover populations 

as described in Objectives 1 and 2 while minimizing costs and potential negative impacts of 

construction on stakeholders and Outstandingly Remarkable Values of the Missouri National 

Recreational River.  This minimization refers to the overall scale of the sub-program, as 

indicated by the various PEIS alternatives, as well as exploring opportunities to use construction 

techniques that minimize cost or impact, such as overtopping existing sandbars with new sand 

and vegetation removal.  At the site-specific level, the ESH project delivery team (PDT) also 

incorporates avoidance measures and seeks to minimize impacts to non-target aspects of the 

human environment.  Additionally, staying below the annual estimate of cubic yards placed 

associated with the initial acreage target (Alternative 5 – 960,712 cubic yards) and the upper 

limit of construction (Alternative 3.5 - 6,750,509 cubic yards) identified in Appendix C of the 

PEIS will ensure that the impacts of implementation are adequately covered by the National 

Environmental Policy Act (NEPA) analysis in the PEIS. 
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Final Programmatic EIS 

2.3 Learning Objective 
This objective seeks to proactively take steps to reduce uncertainties related to the proposed suite 

of management actions and biological outputs. 

Objective 5: Reduce uncertainty to improve model projections 

Performance Metric: Coefficient of Variation (CV) of projected or monitored performance 

metrics of Objectives 1-4 

Target: Reduce CV over time. 
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One key function of AM is to ―learn while doing‖.  ―Learning‖ in this context means improving   
knowledge of how the ecosystem responds to management (including doing nothing).  

―Knowledge‖ in this context is expressed as probability distributions for the parameters of the   
models used to make forecasts—less well-known parameters have  wider distributions with a 

higher variance (Figure 1).  Improved knowledge  of the ecosystem, obtained through specific 

research or analysis of monitoring data, reduces the variance of these parameter distributions.  

More precise estimates of model parameters results in less variable projections of performance  

metrics of other objectives.  Less variance in projected performance metrics reduces the risk of  

not meeting decision criteria for  alternatives that are in fact adequate.  In addition, reduced 

variance in projected performance reduces the risk of meeting decision criteria for overly  

optimistic alternatives.  Having  a specific objective that measures overall learning makes it  

possible to fairly  evaluate alternatives that expend greater effort on research or monitoring  

(McDaniels and Gregory 2004).  

A  natural metric for measuring uncertainty is the   variance (σ²) of   a distribution; minimizing the 

variance of expected performance is a classical technique widely used in decision making (e.g., 

investment portfolio optimization, Markowitz 1952).  Because the variance is an absolute 

measure, it is difficult to compare  across different distributions when the mean of the distribution 

is also changing.  A relative measure of variance is the CV, the ratio of a distribution’s standard 

deviation (σ, the square root   of the variance) to its mean, such that CV =  . The CV is 

typically expressed as a percentage, and lower values indicate greater  certainty about the  

projected metric (Figure  2).  



 

 

   

 

 

 

Final Programmatic EIS 

0.0 0.5 1.0 1.5 2.0 2.5

Parameter value

P
ro

b
a

b
il
it
y

2
0.07

2
0.02

2  
Figure  1. Two probability distributions that  differ in their variances (σ ) but not their means (µ). 
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Figure  2. Probability distributions for two of the parameters used in making forecasts for piping  

plovers: adult survival and the expected fledglings per pair at low density.  The variances of the  

two distributions are not comparable because the  means are different, but the Coefficients of 

Variation are directly  comparable.  There is greater knowledge  of adult survival with a CV of 6% 

compared to 47% for fledglings per pair.  

3.0  Management Actions  

The suite of potential management actions proposed under the ESH Creation and Replacement 

strategy detailed in the PEIS, as well as potential future management actions,   are further 

described below along with costs, anticipated benefits and uncertainties.  
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Final Programmatic EIS 

3.1 Primary Management Actions 
The primary methodologies that may be used to create and replace ESH are summarized in Table 

1 and further described below. The impacts of these methodologies are described in the PEIS 

and, following finalization of the PEIS and release of the Record of Decision (ROD), they may 

be implemented as part of the program.  Environmental Assessments (EA) tiered off of the PEIS 

would be completed to disclose any site-specific considerations prior to implementation. 

Table 1. Potential ESH creation methods. 

Measure Cost Benefits Considerations / Uncertainties 

Mechanical 

Creation 

$31,000/acre Highly productive initially, 

heavily used by nesting 

birds. 

Habitat quality can degrade quickly.  

High population densities can result in 

agonism amongst nesting birds, and 

high overall losses at a single site due 

to weather and predation. 

Vegetation 

Removal 

$750/acre Inexpensive, relatively short 

construction timeframe, no 

material needed for 

placement. 

Vegetation removal techniques alone 

have yet to successful replicate bare 

sand habitat.  Projects completed to 

date have shown minimal usage for 

nesting and primarily low to moderate 

productivity. 

Vegetation 

Removal with 

subsequent 

Overtopping 

$20,000/acre Less expensive than 

mechanical creation, reduced 

cubic yards needed for 

construction. 

Initial removal of vegetation needed, 

subsequent rates of vegetation 

encroachment may be higher than at 

mechanically constructed sites, 

unknown biological responses. 

Geotextile 

Tube 

Placement 

$850,000/site Can be used under high flow 

conditions, reduced cubic 

yards needed for 

construction. 

Acreage gained by placement of 

geotextile tubes at a site is highly 

uncertain; can only be used during 

years where there are high flow 

conditions that are expected to be 

followed by a nesting season with 

substantially lower flows 

Mechanical creation. This action is the primary method proposed for mechanical creation of 

habitat and is expected to directly increase the amount of ESH available in the MRMS.  As 

previous mechanical creation projects have produced higher-than-average fledge ratios early in 

the life of the ESH, this action is also expected to increase productivity based on existing data 

collected from created ESH.  Source material for placement typically comes from within the 

channel, however there are occasionally opportunities to restore floodplain features such as 

backwaters and side channels and use the material for sandbar creation.  The primary benefit of 

these additions would be nursery habitat for fish, which provide forage opportunities for terns.  

Choice of construction method is typically left to the contractor and based on their own 

experience and capabilities.  The cost per acre for mechanical creation is approximately $31,000 

and is not expected to change significantly due to design or construction method.  

Appendix H 11 



 

 

 

   

   

 

 

  

 

 

  

   

  

  

  

 

 

  

 

 

  

 

 

   

 

 

   

 

      

 
   

 

  

 

  

  

 

Final Programmatic EIS 

Vegetation removal. Vegetation removal may be useful as a construction strategy for restoring 

existing bars.  This action is intended to increase the amount of ESH available in a cost-effective 

manner. Thus far, an effective method of removing vegetation from sandbars has not been 

identified.  However, investigations are currently underway to identify the relative success of 

different methods of vegetation removal.  The cost per acre for vegetation removal is 

approximately $750. 

Vegetation removal with subsequent overtopping.  For this action, vegetated sandbars are 

cleared of vegetation and topped with additional sand, which is then shaped to create desirable 

habitat conditions.  This method involves a combination of herbicides, mowers, bulldozers, and 

dredges, and is intended to increase the amount of ESH available.  While this method is 

predicted to provide higher quality habitat than vegetation removal alone, it may not approximate 

natural or new created habitat.  There are also uncertainties regarding the rate of vegetation 

encroachment following construction which may be higher than that occurring at new 

constructed sites.  The cost per acre for this method is estimated at $20,000. 

Geotextile Tube Placement. This methodology involves the placement of geotextile tubes 

placed in channel in order to cause deposition of sand under high flow conditions.  The tubes for 

a specific site would likely be between 1000 and 1500 feet in length.  They would be filled with 

approximately 4,000 – 6,000 cubic yards dredged material each taken from the adjacent river 

channel.  Tubes would remain in place for approximately 2 to 6 months.  As this method has not 

yet been tested, it is highly uncertain how many acres of sandbar may be formed through the 

placement of tubes at a site.  Also, this method can only be used under specific circumstances 

when water is being evacuated from reservoirs causing higher flows than are anticipated during 

the following nesting season.  This method is being employed opportunistically as a pilot project 

and will be monitored to determine the amount of habitat created and the benefit to terns and 

plovers.  The cost per site is estimated at $850,000. 

3.2 Potential Adjustments 
The following potential management actions are intended to improve performance of sites 

following construction.   Table 2 summarizes potential management actions under the ESH 

maintenance strategy. 

Table 2. Potential ESH adjustments to maintain benefits at previously created sites. 

Measure Cost Benefits Considerations / Uncertainties 

Vegetation 

Removal 

$750 / acre Increase productivity by 

improving habitat quality, 

increasing available 

nesting/foraging habitat, 

reducing predation by 

removing predator habitat. 

Vegetation removal techniques have yet 

to successfully replicate bare sand 

habitat or consistently show positive 

biological response. 
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Final Programmatic EIS 

Re-shaping $1,000 / acre Increase productivity by 

improving habitat quality, 

increasing available 

nesting/foraging habitat. 

Re-shaping is not necessary at all sites, 

only those that have degraded in a 

manner such that foraging or nesting 

habitat has become limited.  Re-shaping 

also has the potential to improve access 

for humans and certain mammalian 

predators which may negatively impact 

nesting birds. 

Site 

Removal 

$5,000 / acre Increase productivity by 

removing sites with low 

productivity. 

If habitat is limited, even marginally 

productive habitat will contribute to 

productivity and, ultimately, population 

targets.  Also, removing a site may force 

more birds onto fewer acres, reducing 

productivity elsewhere on the MRMS. 

Predator 

Removal 

$7,000 / site Increase productivity and 

adult survivorship by 

reducing predation impacts. 

It is uncertain whether, and how swiftly, 

removed predators will be replaced by 

other predators. 

Nest Caging $50 / nest Increase plover productivity 

by reducing predation of 

plover eggs. 

Placement of nest-cages may actual 

attract predators, may negatively impact 

adult plovers, and may have negative 

impacts on any terns nesting within the 

colony. 

Vegetation removal.  Removal of vegetation may provide additional nesting opportunities at 

previously constructed sites that have succumbed to vegetation encroachment.  Additionally, 

removal of vegetation may reduce predation at these sites by removing hiding places for 

mammalian predator species. However, as previously mentioned, vegetation removal techniques 

have yet to successful reclaim bare sand habitat or consistently show positive biological 

response.  The cost per acre for vegetation removal is approximately $750. The anticipated 

programmatic impacts of vegetation removal are covered under the PEIS, however, an EA tiered 

off the PEIS would be conducted prior to implementation in order to disclose any site-specific 

impacts. 

Re-shaping. This action would involve the use of small equipment to restore or alter contours 

at previously constructed sites.  This may include altering steep banks that have developed in 

order to increase wetted perimeter and provide plovers access to shorelines, restoring inter-

sandbar channels that have filled in with sand, and pushing sand up to increase the height of 

nesting platforms.  While this action is anticipated to improve foraging and/or nesting habitat at 

degraded sites, it may not be necessary at all sites. It also has the potential to increase access to 

ESH sites for people and some mammalian predators, which may result in unintended declines in 

productivity.  The anticipated cost is approximately $1,000 per acre.  The anticipated impacts of 

using mechanical equipment to shape sandbars are covered under the PEIS, however, an EA 

tiered off the PEIS would be conducted prior to implementation in order to disclose any site-

specific impacts. 
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Site removal.  Pilot project.  This action was recommended in the BiOp and would involve 

mechanical efforts to remove a nesting site that has shown severe declines in productivity or 

consistently high incidence of nest take.  Measures would be taken to ensure that the site is not 

available for nesting by transforming an emergent sandbar into a bar that would be submerged 

during the nesting season, efforts to vegetate a site to the point where it could not be used, or 

some other methodology. However, there is considerable uncertainty associated with the 

benefits of this method and it would only be used as a method of last resort under extreme 

circumstances.  For example, if habitat is limited, even marginally productive habitat will 

contribute to productivity and, ultimately, population targets.  Also, removing a site may force 

the existing population onto fewer acres, reducing productivity elsewhere on the MRMS.  For 

these reasons, site removal would only be tried if there seems to be adequate habitat on the 

MRMS that is unused and one or more bars have productivity that is well below the average of 

other bars or display consistently low productivity over three or more years.  The anticipated cost 

is approximately $5,000 per acre.  The anticipated impacts of site removal are not disclosed in 

the PEIS and are unknown at this time.  Additional NEPA analysis would be conducted prior to 

implementation of this methodology to disclose the potential impacts associated with this 

methodology. 

Predator removal.  This action involves the trapping and removal of avian and mammalian 

predators from constructed sites and has been described in a separate plan and environmental 

assessment.  Expected benefits include increased productivity and higher adult survival resulting 

in increased populations.  The anticipated cost is approximately $7000 per site over the course 

of a single nesting season. The anticipated impacts of predator removal are not disclosed in the 

PEIS but were described in a 2009 Predation Management Plan and EA which set limits on the 

species and number of individuals that may be captured in a single nesting season.  If any 

changes to this Predation Management Plan are proposed due to increased levels of predation, 

additional or supplemental NEPA analysis would be conducted at that time. 

Nest Caging.  Currently the majority of plover nests are caged.  This action is intended to reduce 

predation of plover eggs.  However, the overall benefits of this action are uncertain.  Cages may 

actual attract certain predators causing an increased impact to adult plovers and any terns nesting 

within the same colony.  The cost is approximately $50 per nest. The anticipated impacts of nest 

caging are not disclosed in the PEIS but were described in a 2009 Predation Management Plan 

and EA. 

3.3 Potential Future Management Actions 
This AM strategy addresses a specific portion of the BiOp Reasonable and Prudent Alternative 

(RPA) which identifies the need to mechanically create habitat in order to supplement natural 

habitat on the MRMS.  The BiOp also discusses other activities that may be undertaken to 

support terns and plovers. Elements of the BiOp’s RPA related to this AM Strategy that are not 

covered by the PEIS include the following: 
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Tern and Plover Reservoir Habitat Construction/Shoreline Management 

Gavins Point low summer releases 

Gavins Point fall flow test 

Fort Randall segment fall rise 

Gavins Point spring sandbar habitat conditioning
 
Gavins Point Sediment Management.
 

Many of these elements may be addressed under future USACE studies or may be explored 

opportunistically as part of ongoing operations.  For example, a new study for reservoir habitat is 

currently planned.  Management actions implemented to restore reservoir habitat would affect 

overall productivity and populations on the MRMS and may reduce the number of acres that 

need to be created mechanically to support the species. Additionally, any habitat created or 

maintained through flows would reduce the amount of habitat needed to be constructed 

mechanically in order to reach the acreage target.  If any of these actions are proposed for 

implementation, additional NEPA analyses would be undertaken to disclose the anticipated 

impacts of these actions. 

4.0 Implementation 

Adaptive management occurs through a cycle of decisions, actions, responses, monitoring, 

analysis, learning and assessment, all of which inform future decisions.  A conceptual model for 

the AM process, adapted from Hollings Learning Wheel and developed as part of the Corps’ 
implementation of the current Campaign Plan, is shown in Figure 3.  This figure depicts a cycle 

beginning with plan formulation, continuing with design and construction, and concluding with 

monitoring and assessment.  At the assessment stage, the project in question is determined to 

either be successful and complete, in need of continuation, or in need of an adjustment which 

may or may not require additional planning, design, and construction.  The dashed lines 

represent potential paths that do not complete the entire Plan – Design – Build – Monitor – 
Assess – Adjust loop. 
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Figure 3. The Adaptive Management Learning Wheel. 

The AM learning wheel as applied to the ESH sub-program is shown in Figure 4.  In this context, 

the Plan/Formulate and Design steps were undertaken at the scale of the overall sub-program and 

not a specific project.  These steps have been used to outline the sub-program which was 

analyzed in the PEIS.  Construction of sandbars is the primary implementation strategy and 

comprises the management input to the MRMS.  These sandbars supplement natural habitat 

available on the MRMS, including reservoir shorelines, to comprise tern and plover nesting 

habitat and plover forage habitat.  Biological responses to this habitat occur as populations utilize 

the habitat for reproduction.  Monitoring efforts collect data on habitat availability and biological 

responses.  These data are then analyzed and compared against performance metrics to assess 

whether the sub-program is meeting its objectives.    Additionally, predictive models are used to 

recommend which management strategy is most likely to meet objectives in the future.  

Monitoring data will also be used to validate the short-term predictions of the models and to 

refine parameter estimates within the model.  This results in reductions of uncertainty and 

reduces the variability of predictions.  Based on these analyses, an assessment is made regarding 
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Figure 4. ESH AM Strategy implementation. 

whether to continue the current implementation strategy or adjust the implementation strategy 

within the constraints of the current strategy.  In the diagram, this ―Adjust‖ box refers to the 

many types of adjustments covered within this AM strategy to include design and construction 

methods, acreage distribution, acreage targets, and measures to enhance productivity at 

individual sites (see Section 3.3).  These adjustments would be used to alter the implementation 

of the sub-program within the constructs of this AM strategy. If analyses show that the range of 

management actions in the current sub-program is not sufficient to meet the stated objectives, a 

recommendation may be issued to develop a New Plan which may involve revisiting the 

objectives, metrics, proposed actions, and other related aspects of the ESH sub-program.  This 

would constitute re-entering the Plan/Formulate phase for the sub-program.  The cycle illustrated 

in Figure 4 repeats annually, with more in-depth analysis of objectives occur every third years. 

4.1 AM Strategy 
The ESH AM strategy will take information gained from construction efforts, biological 

responses, and monitoring of key metrics and analyze these data on an annual basis to help 

inform implementation and decision making.  In the current ESH sub-program, which is 

described and analyzed in the PEIS, AM principles will be applied at numerous scales including 

individual sites (productivity enhancement at constructed sites, design and construction 

strategies), segments (distribution of acreage amongst segments), and at the scale of the entire 

sub-program (revision of biological metrics, and the selection of an acreage target) (Figure 5).  

These adaptations are within the scope of the PEIS and can be implemented without major 
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revisions to the document.  If the stated objectives cannot be met within the constructs of the 

current sub-program, a ―New Plan‖ would be formulated which would constitute an in-depth 

look at the overall ESH sub-program and may involve the drafting of a new PEIS to address 

anticipated impacts prior to implementation. 

Figure 5. ESH AM strategies at numerous levels showing the relative scale at which adaptations 

may affect implementation. 

4.1.1 Acreage Target 

The primary uncertainty associated with this effort is the amount of habitat needed in order to 

support terns and plovers in the target segments.  The PEIS alternatives formulated consist of 

acreage targets for each segment and are based on different rationales including habitat estimates 

contained in the BiOp, habitat amounts present during years bounding a period of positive 

biological response, and estimates of nesting habitat amounts used by the species over a period 

of positive biological response.  While the acreage target was chosen based on the preferred 

alternative, uncertainty exists as to how this level of habitat will affect achievement of biological 

metrics related to Objectives 1 and 2. 

Table 3 summarizes potential acreage targets as discussed in the PEIS.  The associated costs of 

implementing each alternative are based on the use of mechanical construction and incorporate a 

30% contingency cost. It should be noted that these figures assume a ten-year implementation 

timeline starting from the PEIS baseline acreage estimated (2005) .  Actual implementation 

timelines for the various Alternatives and annual work needed to achieve the targets may vary 
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based on budgets, construction methods and natural variability.  Figure 6 depicts progressive 

implementation of these acreage alternatives over time. 

Table 3. Potential ESH acreage targets. 

Alt 1 Alt 2 Alt 3 Alt 3.5 

(Upper Limit) 

Alt 4 Alt 5 Existing 

Program 

Target (acres) 11,886 5,502 6,754 4,370 1,985 1,315 883 

Annual Work  

estimate (acres)  

4,802 1,786 2,140 1,054 347 164 150 

Annual Cost  

estimate 
 

(millions)  

$193.5 $72.0 $86.2 $42.5 $14.0 $6.6 $6.0 

Figure 6. Progressive implementation of PEIS alternatives. 

While alternative 3.5 has been as the upper acreage limit that would be targeted at this time, it is 

recognized that lesser acreage alternatives including the existing program and alternatives 5 and 

4 will be reached while working toward full implementation of alternative 3.5.  As such, the 

initial acreage target selected for implementation corresponds with alternative 5.  This is the next 
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higher acreage alternative after the existing program.  Implementing the various alternatives in 

this manner will allow a check to see if a lesser acreage alternative is sufficient to meet the 

biological objectives while work is ongoing to meet the upper acreage limit of alternative 3.5.  If 

the alternative 3.5 acreage is reached and biological objectives are still not being met, the 

preparation of an appropriate decision document (such as a revised Record of Decision, 

Supplemental EIS, Environmental Assessment, or other disclosure document) would be required 

to increase efforts (such as moving to the next higher acreage alternative – Alt 2). At this time, a 

new plan may also be developed if warranted (see the following section).  

Using this strategy, movement to a lesser acreage target may occur when less acreage meets the 

biological objectives, or when predictive models consistently indicate that a lesser acreage would 

meet biological objectives over time.  Conversely, a greater acreage target would be selected 

when the target is reached and biological objectives are not being met or when predictive models 

indicate that the acreage target is unlikely to meet biological objectives. 

The time it takes to reach each alternative acreage goal will be largely dependent upon two 

factors; the amount of budget allocated to ESH creation and replacement as implementation 

progresses and the methods by which ESH is created.  If more budget is allocated or less 

expensive methods are used, progress can be made more quickly towards checkpoints. The 

USACE and the FWS will work together to determine the appropriate check-in timeframes for 

compliance with the BiOp. However, the USACE has set an initial timeframe for 

implementation of Alternatives 5, 4 and 3.5 which is discussed in Section 4.2, ―Implementation 

Cycle‖. 

4.1.2 Acreage Distribution 
While the PEIS Alternatives include acreages for each segment, these combinations may not 

represent the ideal distribution of ESH amongst the target segments.  There may also be 

biological, political, or other factors that influence the amount of construction that is desirable or 

achievable in specific segments.  In such situations, new acreage distributions will be devised 

based on input from the ESH PDT.  These will be crafted as ―scenarios‖ and subsequently 
analyzed using the predictive models.  Changes with regard to this strategy may or may not 

affect the metrics for Objectives 3 and 4.  If the new acreage target in any one segment is 

significantly greater than that of the upper acreage limit, a new decision document would be 

issued to disclose the impacts of the proposed change.  Additionally, an analysis conducted for 

the preparation of the PEIS identified sensitive features, exclusion areas, restrictive areas and 

available areas after exclusions and restrictions were applied for each segment.  If the acres 

disturbed due to ESH construction in any one segment is anticipated to exceed these available 

areas (Gavins Point Segment – 3,881 acres, Lewis and Clark Segment – 4,711 acres, Fort 

Randall Segment – 2,784 acres, Garrison Segment – 4,361 acres, Fort Peck Segment – 3,324 

acres) additional measures may be taken within that segment to avoid impacts to these sensitive 
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resources.  These may include additional monitoring of effects to non-target resources, plans to 

avoid impacts in a specific segment by diverting work to another segment, targeted efforts to 

identify methods to reduce impacts due to construction, or other similar efforts. 

4.1.3 Design and Construction 

Currently, the program assumes that all constructed acres will be built at locations of natural 

deposition utilizing dredges and/or bulldozers.  However, there are methodologies that require 

less placement of material to achieve a given acre of habitat.  This would result in a lowered cost 

per acre and would facilitate achievement of Objective 4.  Other potential methodologies, 

described in Section 3.1, have not yet proven successful but are being tested using pilot projects 

and may be incorporated into the program if deemed appropriate.  For example, preliminary data 

from an ongoing study on vegetation removal methodologies has indicated that some 

combinations of methodologies may be successful at restoring bare sand conditions.  Based on 

this data, a recommendation may be issued to implement them at a full site scale as a pilot 

project.  If implemented, such a site would be used to determine bird usage and productivity.  

This data would be analyzed on an annual basis and an assessment would be made as to whether 

or not the methodology should be implemented in the future.  If the methodology continues to 

show success, a recommendation would be issued to use it as a primary methodology to create 

and replace ESH. 

While site designs are generally determined in response to site-specific conditions, some 

characteristics (such as single large bars vs. complexes of smaller disconnected bars) will be 

experimented with and monitored in order to inform future designs.  While these actions will be 

implemented at individual sites, success of new methodologies may lead to incorporation into the 

program as a primary construction or design method which may affect implementation at the 

segment or program scale.  Incorporation of new methodologies is likely to affect progress 

toward Objective 4 in a positive way by reducing the amount of cubic yards needed to be placed 

in order to create an acre of ESH and may also reduce uncertainties under Objective 5.  As 

vegetation removal with and without overtopping are both considered less impactful than the 

strategy assumed for the impacts analysis in the PEIS (mechanical creation), and potential 

impacts to vegetation are covered in the PEIS, no change to the Record of Decision would be 

needed for implementation.  However, site-specific NEPA may be needed if any impacts are 

anticipated that have not been covered in the PEIS. 

Results from monitoring efforts will be analyzed to identify whether or not there are differences 

in productivity, usage, or nest density at sites with different designs and using different 

construction methodologies.  They will also be monitored for physical changes such as erosion 

and vegetation.  Re-vegetation rates will also be monitored to assess if there are differences 

between the methods.  Projects with overtopping will test the use of different thicknesses of 
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material placement to determine if this results in different vegetation encroachment rates and/or 

habitat quality.  

4.1.4 Productivity Enhancement 

As constructed sites degrade over time, actions may be taken in order to enhance productivity at 

a previously created site.  These actions may include re-shaping bars to increase forage or 

nesting habitat, removing vegetation to increase quality, nest caging to reduce predation and 

removing predators to increase survival.  Conversely, if a sandbar shows signs of extremely low 

productivity (relative to other sites) and habitat does not appear to be limited, an action may be 

taken to remove the site so that it will not be available for nesting, and potential nesters would 

have to seek out higher quality habitat.  Changes with regard to this strategy have the potential to 

positively affect the degree to which the program achieves Objective 1 (productivity) and, 

ultimately, Objective 2 (populations).  Potential productivity enhancements are detailed in 

Section 3.2.  Following is a description of the approach that will be taken to determine success of 

these adjustments. 

Vegetation removal is currently being conducted experimentally first with test plots.  Pre- and 

post-emergent herbicides, mowing, and root-ripping will be tested in different combinations.  

Resulting site conditions and subsequent vegetation growth rates will be monitored to determine 

which methodology is most successful.  Successful methodologies will be tested on entire bars 

and monitored.  Hand pulling of vegetation will also be experimented with on constructed bars.  

This would be conducted in the fall after the nesting season and would be done in the first year 

following construction.  Hand-pulling would be continued every year until the bar is eroded or 

ceases to be used for nesting.  

In order to find the most effective methodology, different re-shaping strategies will be 

undertaken at different sites with the purpose of maximizing plover forage habitat around the 

base of the sandbars and nesting habitat quality in the interior.  

Site-removal would only be tried if there seems to be adequate habitat on the MRMS that is 

unused and one or more bars have productivity that is well below the average of other bars.  

For predator removal, different traps will be tried to identify the most effective and efficient 

methods of capturing and removing predators from sandbars.  

In order to determine the success of nest-caging, an investigation would be conducted that would 

compare productivity and occurrences of predation at caged sites and uncaged reference sites.  If 

the caged sites show statistically significant increases in productivity for terns and plovers, this 

practice would be continued.  If no significant increase in productivity is observed, a 

recommendation would be issued to discontinue this practice. 
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4.1.5 Revision of Biological Metrics 

The success metrics for Objectives 1 (meet or exceed tern and plover productivity targets) and 2 

(increase and subsequently stabilize tern and plover populations) represent an initial estimation 

of biological metrics needed to sustain each species and move them toward recovery.  These 

metrics or targets may be revised over time based on new information, refinements to population 

models, changes to recovery plans, or based on coordination with FWS.  Changes relative to this 

strategy would affect the metrics for Objectives 1 and 2.  Because the acreage target (Objective 

3) is selected as the primary means to meet biological metrics under Objectives 1 and 2, any

change to these metrics may also result in the selection of a new acreage target. Any 

modifications to these metrics or targets would be closely coordinated with FWS. If changes to 

these metrics or targets would result in changes to the anticipated impacts described in the PEIS, 

a new or supplemental NEPA document would be drafted to disclose these changes. 

4.1.6 Development of a New Plan 

If the alternatives considered in the PEIS are not able to meet the objectives, or other 

circumstances prevent the implementation of an alternative that would meet the objectives, a 

development of a new plan may be initiated. This new plan may revisit the objectives, 

performance metrics, proposed actions or other related aspects of the ESH sub-program.  The 

resulting new plan would likely be coupled with a new PEIS to evaluate the associated impacts.  

While the new plan is being developed, the team would recommend an interim implementation 

strategy to help sustain the species.  

4.2  Implementation  Cycle  
A full AM cycle will be implemented over two  fiscal years as seen in Figure 7  (note that the first 

quarter of the USACE’ fiscal year begins on October 1) with subsequent construction 

implemented in the third fiscal year.  Information gained from construction actions, taking place  

over the first through the third quarter, will be documented in After Action Review (AAR) 

reports.  This information, along with monitoring  data collected during the tern and plover  

nesting season, will be analyzed and described in Annual AM Reports  which will provide 

recommendations for the Annual Work Plan (AWP) for the Missouri River Recovery Program 

(MRRP) as well as design recommendations for new ESH construction projects.  It is important 

to note that construction of new habitat is likely to occur in every fiscal year and the below 

graphic only depicts one  full cycle of AM that will occur while other actions are ongoing.  

Figure 7. Annual Implementation of the ESH AM Strategy. 
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The majority of the decisions will be assessed on an annual basis as part of an Annual Review 

occurring in October-December (Q1).  This will result in an Annual Am Report that includes 

recommendations regarding productivity enhancements on previously created sites, design and 

construction of proposed projects, and the amount of habitat to be constructed annually.  

Recommendations will be issued based on analysis of the existing data, observational evidence 

and projections based on the outputs of predictive models.  An analysis of the various scenarios, 

which would be based on PEIS alternatives and any new distributions recommended by the ESH 

PDT or AM Work Group (AMWG), would be conducted as well.  However, recommendations 

to move between acreage targets would be submitted every third year when enough data is 

available to analyze trends.  Decisions to update or change biological metrics will be revisited 

every three years as well.  If the data gathered allows refinement of species population models or 

increased understanding of population dynamics indicates that a different population or 

productivity target is needed to assess program success, a recommendation would be issued to 

update these metrics. 

Figure 8 shows this implementation cycle applied to the ―Acreage Target‖ AM strategy of 

progressively implementing greater acreage targets with three-year reviews.  Under this 

implementation timeframe, implementation of the PEIS would begin in 2012.  As depicted in the 

figure, the implementation plan would target reaching the acreage associated with Alternative 5 

(1,315 acres) by the first three-year review in 2015.  If the biological response indicates that this 

acreage is sufficient, then the replacement phase of the project would be initiated with this 

acreage replaced indefinitely with regular checks every three-years as indicated by the straight 

solid line extending from 2015 to 2030.  On the other hand, if the biological metrics indicate that 

more habitat is needed, efforts to create habitat would be accelerated with a target of reaching the 

acreage associated with Alterative 4 (1,985 acres) by 2021 with an interim goal of reaching 

approximately 1,762 acres by the 2018 three-year review.  

While the graphic depicts a generalized implementation plan, where consistent progress is made 

and only acreage targets associated with PEIS alternatives would be held constant, the actual 

acreages are likely to be much more dynamic.  For example, the acreage calculations in the PEIS 

assume that the habitat available in 2005, when the analysis was performed, exists for all of the 

alternatives when implemented. However, Figure 8 shows the starting point in 2012 based upon 

the most recently available data of ESH in the riverine reaches.  If this is not the case in the year 

the program is implemented, an adjustment will be made.  Another example is that interim 

acreages may also be held in a replacement cycle if they are found to meet biological objectives.  

If acreage alternatives are reached sooner than anticipated due to factors such as natural 

deposition on the system (e.g. due to episodic/high flow event) or lower than expected rates of 
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erosion and vegetation, it is likely that implementation would at that point transition into the 

replacement phase for one to three years to determine whether or not that acreage is sufficient 

based on biological responses.  If it is found to be sufficient, that acreage would continue to be 

sustained indefinitely.  If it appears to be insufficient to support the species, efforts would to 

increase acreages would resume following the implementation schedule in Figure 8.    

Figure 8. Implementation of Alternatives 5, 4, and 3.5 over the period of 2012-2030. 

4.3 Responsible Parties 
The ESH AM Strategy would be implemented primarily by the ESH PDT with assistance from 

the AMWG.  On an annual basis, representatives of these teams would compile the necessary 

data, conduct analyses and assessments, and provide recommendations as part of an Annual 

Review.  Following is a description of these two groups. 

4.3.1 Emergent Sandbar Habitat Project Delivery Team (PDT) 
The ESH Project Delivery Team (ESH PDT) is composed of an interagency group that designs 

projects, selects locations, and coordinates and conducts environmental compliance and 

permitting activities.  Members include, but are not limited to, the following positions: 

ESH Sub-Program Manager, Omaha District 
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ESH Planning Lead, Omaha District 

NEPA Specialist, Omaha District 

Hydrologic Engineer, Omaha District 

Construction Representative, Omaha District 

Real Estate Specialist, Omaha District 

Tern and Plover Biologists, Omaha District Field Offices 

Tern and Plover Biologist, USFWS 

Biologist, NPS 

Missouri National Recreation River Coordinator, NPS 

Landowner Coordinator, Natural Resource Conservation Service 

Biologists, State Resource Agencies 

The ESH PDT also makes several annual implementation decisions, including selection of 

restoration sites.  Potential locations are selected by the ESH PDT based upon previous bird 

usage, geomorphic trends, segment priority, minimization of conflict with sensitive resources, 

and other applicable factors identified in the Emergent Sandbar Habitat Evaluation and Ranking 

(ESHER) spatial decision support system.  ESHER will be used to assist the PDT in the selection 

of restoration sites on an annual basis.  The number of sites selected will be based on the amount 

of habitat needed in individual segments to meet habitat objectives.  The ESH program manager, 

through input from the ESH PDT, works with the AMWG to develop the Annual AM Report 

which compiles the monitoring data collected, describes analyses and assessments and provides 

recommendations for development of the next year’s Annual Work Plan for the MRRP. 

4.3.2 Adaptive Management Working Group (AMWG) 
The AMWG Assists Project Delivery  Teams (PDT) in the development and implementation of 

AM strategies, AM plans and reviews. Trains and develops USACE staff on analysis  and 

assessment techniques to build in-house capability to perform reviews.  

Members of the AMWG:  

 

 

 I

 

 

 

 

Omaha District AM Process Manager  

Kansas City District AM Process Manager  

SP Applied Science Coordinator  


US Fish and Wildlife Service Missouri River AM Lead  

Northwestern Division Missouri River Water Management AM Lead  

AM Process Experts  

Model Development Experts  

 

The AMWG will assist the PDT in forecasting  the effects actions will have on achieving  

objectives, develop scenarios for  implementation, develop and manage predictive and conceptual 

models, and assessments to track progress against  objectives and targets, and use results of 

analyses of monitoring data to update predictive and conceptual models.  
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5.0 Monitoring and Investigations 

Monitoring and investigations within the ESH program meet five purposes of AM: 1) they allow 

the evaluation of progress toward achieving objectives, 2) they help define resource status to 

identify appropriate management actions, 3) through comparisons of predictions against data, 

they increase understanding of resource dynamics, 4) they enhance development of resource 

models, and 5) they reduce uncertainties and allow improvements to predictive models.  

5.1 Selected Performance Metrics and Targets 
The BiOp suggests using fledge ratios as a measure of habitat quality which, along with total 

quantity of ESH, would determine ecological success in avoiding jeopardy to tern and plover 

populations. These two metrics alone, however, are not sufficient to determine whether a 

population is in jeopardy, recovering, or healthy and stable because they do not completely 

reflect how the birds respond to changes in habitat over time.  Terns and plovers exhibit density 

dependence: a decrease in productivity and population growth rates as population size increases 

while using a fixed amount of resource.  As a population grows in a set amount of habitat, 

increases in density will result in increased competition for nesting sites and other resources, 

reducing productivity to an equilibrium level and the overall population growth rate to a net 

increase of zero, on average, from year to year.  Therefore, following an increase in the amount 

of habitat, fledge ratios will increase temporarily as the same population occupies a larger area.  

Over time, if increased productivity results in population growth, fledge ratios will again 

decrease toward equilibrium.  The target fledge ratios provided in the BiOp are estimates of the 

level of productivity required to sustain a population, or the equilibrium fledge ratios, which the 

population cannot be expected to exceed over the long run. 

If the quantity of habitat were to remain constant, decreasing fledge ratios may indicate 

consistent habitat quality and a growing population, or a decrease in habitat quality and a 

temporarily stable population that will eventually decline.  These two scenarios have very 

different implications for management.  Fledge ratios will also decline if the overall acreage of 

habitat decreases due to erosion, even if remaining habitat is of good quality.  Thus a decrease in 

fledge ratios over time may either indicate a loss of habitat in quantity or quality or an increase in 

population density, and population sizes along with habitat acreage are needed to distinguish 

between these possibilities. 

With this in mind, performance metrics were selected for each objective (Table 4).  
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Table 4. ESH performance metrics.  

Objective  Performance  

Metric  

Interim  

Metric  

Target  Ultimate Success 

Criteria  

Objective 1: Meet or  

exceed tern and 

plover productivity  

targets  

Fledge Ratios 

(Fledged Chicks 

divided by half of  

the adult population)  

Increasing  

Annual Fledge 

Ratios  

Terns:  0.94  

Plovers:  1.22  

Sustained fledge 

ratios at or above 

targets  

Objective 2:  

Increase and 

subsequently  

stabilize tern and 

plover populations  

Adult Population 

Size  

Increasing or  

Stable Adult  

Populations  

Terns:  900  

Plovers:  1,139  

Population 

growth rates  > 1  

Populations 

sustained above 

targets for 10 years 

(terns) and  15 years 

(plovers)  

Objective 3: Meet  

ESH acreage targets  

Acres of ESH  Increasing  

ESH Acreage  

1,315 acres with 

an upper limit of  

4,370 acres  

Construction of  

sufficient habitat to 

meet Objectives 1 

and 2  

Objective 4:  

Minimize 

construction of ESH  

to reduce negative 

impacts  

Cubic Yards Placed 

Annually  

Minimize 

Cubic Yards 

Placed  

960,712 cubic 

yards with an 

upper  limit of  

6,750,509 cubic 

yards  

Cubic Yards Placed 

Annually is less than 

6,750,509  

Objective 5:  

Improve predictive 

models by reducing  

uncertainty  

Coefficient of  

Variation (CV)  

Coefficient of  

Variation 

Decreases  

None  CV is reduced over  

time  

5.2  Monitoring   
To facilitate decision making within the ESH program, information is needed regarding acres of 

ESH, fledge ratios, and population numbers (Table 5).  Currently, two separate monitoring  

programs exist to collect data on some of the selected metrics: the Least Tern and Piping Plover 

Monitoring Program and the Emergent Sandbar Habitat Evaluation Program. These efforts are  

designed to gather information about the bird species as well as understand the dynamics of 

created sandbar habitat to make sure the biological requirements of the species are being met.  

Additional data are  gathered as part of the ESH construction program.  The  U.S. Army Corps of 

Engineers, Omaha District assumes the responsibility  for all monitoring a ssociated with 

implementation of the AM strategy; however, some tasks may be conducted by other parties 

utilizing funding provided by the USACE.  
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Table 5. ESH monitoring needs for performance metrics. 

Metric Data Gathered Methodology Relevant 

Program 

Collection 

Time 

Associated 

Annual Cost 

Adult 

Population 

Size 

Number of adult 

terns and plovers 

Annual Census Least Tern 

and Piping 

Plover 

Monitoring 

June $1,050,000 

Fledge 

Ratios 

Nest location and 

success 

Annual Surveys Program May  -

August  

Acres of 

ESH 

Satellite Imagery Remote sensing 

/Automated 

Habitat 

Classification 

ESH 

Evaluation 

Program 

Late July $250,000 

Cubic 

Yards 

Placed 

Annually 

Sandbar Elevations Pre and Post-

Construction 

Surveys 

Construction 

Program 

Through-

out the 

year  

Encompassed 

in construction 

costs 

5.3 Investigations 

In addition to information collected through monitoring efforts, other data are needed in order to 

improve predictive models and/or reduce uncertainties regarding implementation. Potential 

investigations are detailed in Table 6 and further elaborated upon in Section 5.4. 
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Table 6. Investigations needed to improve the predictive model and/or reduce uncertainties. 

Variable Data Gathered Methodology Relevant 

Program 

Collection 

Time 

Estimated 

Cost 

Dispersal Survival and return 

rate 

Banding 

adults/juveniles 

ESH Evaluation 

Program 

May – 
August 

$500,000 

Erosion and 

Deposition 

Elevation data Pedestrian 

surveys – OR – 
Remote sensing 

ESH Evaluation 

Program 

October – 
December 

$50,000  - 

$300,000  per  

site,  per  year  

Geo-

morphology  

Long-term trends in 

erosion and deposition 

at the segment level 

Rangeline 

hydrographic 

suveys 

Operations and 

Maintenance 

Program 

Throughout 

the year 

$300,000 per 

year 

conducted 

Habitat 

availability  

at different 

flows  

Satellite imagery  –   
OR  –   Elevation  data  

Remote sensing ESH Evaluation  

Program  

Throughout 

the year  

$250,000  - 

$500,000  

Habitat 

Quality 

Habitat characteristics On-site 

measurement 

ESH Evaluation 

Program 

May-August $100,000 

Recreation Recreation statistics Surveys None Throughout 

the year 

$500,000 

Sediment Trends  in  aggradation,  

degradation; long-

term  availability  of  

sediment  

Development of  a 

sediment budget  

None Throughout 

the year  

$50,000  - 

$1,000,000  

Vegetation Vegetation growth 

rates and land cover 

classifications 

Use of test-plots 

to test vegetation 

removal methods 

and assess 

efficacy 

ESH Evaluation 

Program 

May-August $50,000 per 

year 

Water 

Quality 

Water and sediment 

samples 

Elutriate testing Water Quality 

Monitoring 

Program 

Throughout 

the year 

$25,000 per 

segment, per 

year 

5.4 Priorities 

Monitoring and Investigations are detailed and prioritized below as to which data are most 

important to support management decisions: 
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Priority 1:  Adult Population Size and Fledge Ratios 

These data are collected simultaneously and are crucial for assessing the success of the program 

and making informed management decisions.  This monitoring effort includes data collection of 

adult numbers and locations, nest attributes, and egg-to-fledgling information.  The Least Tern 

and Piping Plover Monitoring Handbook (USACE 2008b) provides the protocols for conducting 

productivity surveys and the adult census and serves as a guide and training tool for the USACE 

Tern and Plover monitoring program.  The data collected using these protocols have direct 

applicability to ESH AM program Objectives 1-2 and are complementary to the AWP for the 

ESH program. 

Least tern and piping plover surveys for returning adults commence in May in reservoirs and 

river segments.  Bird numbers are recorded via weekly visits, and nests are located during return 

visits to each location.  Eggs are floated in water to estimate age and then monitored until they 

hatch.  Monitoring is continued at each location until either the chicks have successfully fledged 

or the nest has been destroyed or abandoned.  In addition to these surveys (adult, nest, and chick) 

the adult census occurs during the last two weeks in June and is focused on the population 

numbers for long-term trend data; this census provides adult numbers for the fledge-ratio 

calculations.  The surveys end in mid-August to mid-September, depending on the year and 

duration of nesting. 

Three survey types exist for acquiring tern and plover productivity data: adult, nest, and chick 

surveys.  The target of adult surveys is to locate and count adult piping plovers and least terns.  

Maps from previous years are used to locate nest sites and provide researchers with points of 

reference for locating birds.  Nest surveys, conducted during the adult survey, determine whether 

nests are present after physically locating the birds.  Chick surveys are used to locate and count 

chicks, determine species, and estimate ages.  In addition, chick surveys include tracking 

methods for pre-flight and fledged chicks (USACE 2008b). 

The adult census is conducted during the breeding season as a compliance measure of the 2003 

Amended BiOp.  It consists of the total number of adults observed, the number of nests found, 

and the number of broods observed.  Adult census counts provide a measure of how close a 

population is to the recovery goal, and provide information about productivity (expressed as 

fledge ratios) and to chart the trajectory of population trends through time.  In addition to the 

adult census, two separate but complementary efforts are used to obtain adult bird counts for the 

broader range of each species: the Range Wide Interior Least Tern Adult Census (RWILTAC) 

and the International Piping Plover Adult Census (IPPAC).  The RWILTAC is completed in 

conjunction with the USACE census for the Biological Opinion and the IPPAC is conducted 

every five years (USACE 2008b).  These efforts will be conducted by individuals at the USACE 

Project Offices including Fort Peck, Lake Sakakawea, Lake Oahe, Fort Randall and the 

Threatened and Endangered Species Section at Gavins Point. 
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Priority 2:  ESH acreage 

The amount of habitat on the MRMS forms the second-highest priority piece of information to 

make informed management decisions.  This information is needed to assess the success of 

efforts to increase the amount of ESH on the MRMS, as well as whether or not the USACE is 

creating enough ESH to meet stated targets under Objective 3.  These data will be collected 

through remote sensing.  The BiOp recommends measuring acreages in late July.  Efforts should 

be made to collect a complete satellite imagery set of each segment at a single point during the 

nesting season, with late July being the ideal target.  The second-highest priority for data 

collection should be given to early to mid August when the majority of chicks are fledging.  If 

neither is available, priority should be given to imagery sets collected prior to late July, closer to 

late July being preferable.  The USACE will acquire this data from a satellite imagery provider.  

In the event that satellite imagery from an entire segment cannot be collected at a single time or 

under similar flow conditions, separate imagery sets may need to be flow-corrected in order to 

accurately measure the amount of ESH present at a given period of time.  The process of 

correcting for flow is further described in the analysis section. 

Priority 3:  Cubic Yards Placed Annually 

These data are needed to assess progress toward Objective 4.  As part of construction contracts, 

pre- and post-construction elevation surveys will be conducted to assess the amount of material 

placed. 

Priority 4:  Vegetation Modification 

Determining a method of removing vegetation and preventing re-growth from existing and 

created sandbars that successfully re-creates bare sand habitat is a high priority for the ESH 

program.  If found, such a method would permit the construction of  ESH more quickly and for 

less money; allowing acreage targets to be achieved on a shorter timeframe.  It would also permit 

maintenance of newly created sandbars and enhance the lifespan of bars.  The cost for the 

ongoing vegetation modification study is approximately $50,000 per year and is expected to take 

3-5 years to complete. 

Priority 5:  Habitat Availability at Different Flows 

In the short term, refining the amount of change in habitat availability due to alterations in water 

levels will be necessary to accurately predict the amount of ESH that will be available for nesting 

birds in successive years.  These data will also allow for refinement of predicted ESH loss rates 

due to erosion and vegetation encroachment on created and natural sandbars.  This will facilitate 

planning of annual work in order to reach acreage targets and would require acquisition of 

additional satellite imagery sets gathered at different times of the year to assess changes.  Priority 

should be given to those times when water is at the minimum and maximum levels anticipated 

during the nesting season as defined in the Missouri River Mainstem Reservoir Master Water 
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Control Manual (Master Manual).  The USACE would acquire these data from a satellite 

imagery provider. As an alternative, elevation data could be acquired during low flow conditions 

to resolve this uncertainty.  Depending on the methodology selected, this investigation is 

anticipated to cost between $250,000 and $500,000. 

Priority 6:  Habitat Quality 

Anticipated quality of different habitat types, primarily in terms of forage availability, will aid in 

predicting biological productivity anticipated at different habitat types and  age classes within the  

predictive model.  A framework developed by Sherfy et al. (2007) e stablishes procedures which 

will be employed for selecting river reaches within segments, reservoir shoreline segments, and 

nest sites for monitoring ha bitat and food sources, while incorporating flexibility to adapt 

monitoring for particular areas and situations.  Sampling of plots or transects includes collecting  

data on terrestrial (substrate, vegetation, terrain) and aquatic MRMSs (water depth, temperature, 

velocity, turbidity) as well as terrestrial invertebrates by size class and biomass, and species 

richness of small fish.  The intensity of monitoring required to detect differences in 

characteristics between natural and constructed habitat has been determined, and before-after-

control-impact studies, when possible, would improve the power of the monitoring efforts.  

Ideally, monitoring would take place during nesting season to most accurately characterize  

habitat available to and selected by terns and plovers, but the intensity of productivity monitoring  

may require habitat monitoring to take place later in the season.  The monitoring plan was field-

tested in 2006.  This  effort would likely be performed by  in-house labor.   The anticipated cost for  

this investigation is $100,000.  

Priority 7:  Dispersal 

Data on dispersal is necessary to supplement population census data in order to determine the 

extent to which changes in population size are due to emigration and immigration to and from 

the Missouri River from other regions.  Protocol for this effort has been developed by 

representatives from Virginia Polytechnic Institute (VPI) using funding provided by the USACE.  

Efforts would likely be performed by an independent contractor in the future. 

Priority 8:  Water Quality 

An investigation has already been undertaken to determine baseline water quality conditions and 

potential impacts by collection and analysis of elutriate samples from water and sediment in 

Segments 8, 9, and 10 (Fort Randall, Lewis and Clark Lake, and Gavins Point).  This 

investigation could be expanded to cover the Garrison and Fort Peck Segments and could be 

updated every 3-5 years as conditions change and program implementation continues.  The cost 

is approximately $25,000 per segment per year and involves the collection of water and sediment 

samples from sites that are representative of conditions in the target segments. 
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Priority 9:  Geomorphology 

This investigation would involve the collection of rangeline survey data from historic rangelines 

to determine long-term trends in river geomorphology including bankline erosion and deposition.  

The proposed rangelines have been monitored every 5 to 10 years since the 1950’s and would be 
used to detect long-term trends in geomorphology on the target segments.  The estimated cost for 

this effort is $300,000 per survey.  This effort has been previously conducted under the 

Operations and Maintenance program. 

Priority 10:  Erosion and Deposition 

This investigation would involve pre and post-construction, site-specific surveys of ESH projects 

to detect any changes in erosion or deposition.  Surveys would be conducted upstream and 

downstream of sites and would involve collection of elevation data from both the constructed 

sandbars themselves and the surrounding area (bank-to-bank).  Surveys would be conducted for 

3 to 5 years before and after a project is completed for a total of 6 to 10 years per site.  The cost 

is anticipated to be between $50,000 and $300,000 per site, per year depending on the extent of 

the survey area and the methodology selected to collect the data. 

Priority 11:  Sediment 

Based on comments received on the PEIS as well as the recommendations from a recent National 

Academy of Sciences report on sediment in the Missouri River, a scope is currently being 

developed for a Missouri River sediment budget.  Such a study would look at the inputs of 

sediment sources and outputs from the Missouri River basin and help determine long-term 

forecasts for sediment variables including degradation, aggradation, and sediment load.  The cost 

of this effort will depend on the scope that is developed and may vary between $50,000 and 

$1,000,0000. 

Priority 12:  Effects on Recreation 

This investigation would involve recreation surveys of the Gavins Point and Fort Randall 

Segments which are both designated as Recreational River segments under the Wild and Scenic 

Rivers Act. The investigation would be conducted in close coordination with the NPS to 

determine baseline conditions for recreation use, reduce uncertainties about the potential impacts 

of the ESH program on recreation use, and may be used to alter construction timeframes to avoid 

impacts to the extent possible.  The anticipated cost for this investigation is approximately 

$500,000. 

Priority 13:  Additional Investigations 

Additional investigations may facilitate greater understanding of tern and plover biological 

response, habitat dynamics, and effects to non-target resources.  Research needs will be 

identified in Annual AM Report and will be funded as a lower priority after information needed 
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to address success metrics and information needed to improve the predictive model. Potential 

investigations that have been discussed include the effects of predator removal on predation and 

the effect of nest caging on tern and plover survival and productivity.  Scopes for these 

investigations have not yet been developed. 

5.5 Data Storage and Reporting 
A large amount of physical and biological data will continue to be generated to assess the 

success of the program and improve predictive models.  Data Management is a fundamental 

function of the ISP.  The ISP has a Data Management system that houses biological data on tern 

and plover productivity and habitat characteristics, as well as baseline physical information 

including nesting sites and nest locations.  Data of other types (aerial photography, LiDAR) are 

housed at the GIS Service Center within the Omaha District Office.  Hydrological and physical 

site characteristics are stored with the Sedimentation and Channel Stabilization Section of the 

Omaha District Office.  Plans are underway to provide an integrated database that links these 

various sources of information. Data collected from monitoring efforts and investigations will be 

stored and reported in the following formats: 

5.5.1 Tern and Plover Data Management System 
The Tern and Plover Data Management System (DMS) stores data on adult population numbers 

and fledge ratios along with nest success, predation, and other related data.  This information is 

provided in a web-based format throughout the year.  Official data are checked, finalized and 

subsequently posted in late October.  This information will be accessed through the web site and 

downloaded for analysis in the predictive model. 

5.5.2 Acreage Accounting Utility 
A database will be developed to store habitat classifications and compile ESH acreage 

measurements.  The creation of this utility will require dedicated funding for completion.  

Although somewhat reliant on the timing of imagery acquisition, habitat classifications will be 

available in approximately February of the following year. 

5.5.3 After Action Review Reports 
AAR meetings are held following construction projects to create reports that summarize the 

aspects of a project that were successful and the lessons learned that can be applied to future 

projects.  The AAR report will include a brief description of each project implemented during the 

previous year along with cost, methodology, construction time, cubic yards of material placed, 

and ESH acres created.  Additional information will include the feasibility of sandbar area 

targets and timeframes for construction, appropriateness and degree of success of particular 

construction techniques, the information and guidelines that should be supplied to contractors, 
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limitations imposed by presence of native species and mechanisms for reducing impact, and 

actions required for restoring staging areas to pre-construction conditions.  These reports will 

feed into the AM report, providing important construction feedback and lessons learned to the 

design team.  AAR sessions will be held following completion of sandbar construction projects 

(typically late spring) and reports will be completed in early summer. 

5.5.4 Investigation Reports 
Reports will be provided for each investigation undertaken on an annual basis that compiles the 

data collected during the previous field season.  Timing of these reports will vary based on the 

field season for the specific effort.  Data on dispersal and habitat quality would be reported in 

this manner. 

6.0 Analysis and Assessment 

Monitoring effort will collect data to compare towards the selected performance metrics and 

targets (such as population, fledge ratio and ESH availability) and comparison with recent or 

historical trends from previous years monitoring data.  However, some monitoring data will 

require additional analysis to inform decision makers.  Population-level responses to increases in 

habitat availability or quality will occur over time, so predictive models will be used to assess the 

probability of achieving the success metrics in the future.  Analysis methods are detailed in the 

following sections. 

6.1 Comparison against targets and trend analysis 
For some of the selected performance metrics - including population numbers, fledge ratios, area 

of ESH, and cubic yards moved – annual data collected from monitoring efforts will simply be 

compared to the targets to determine if they have been met or not. For area of ESH, attempts 

will be made to gather data at one time during the nesting season.  However, if the data are 

gathered at different times, acreages may need to be corrected for flow using curves found in 

Section 6.1.3 in order to ensure data are consistent and comparable. 

Some performance metrics, including population growth rate, require a trend analysis in order to 

measure success.  For these metrics, data will be used from previous years in order to determine 

changes over time and determine progress towards targets.  For population growth rate, the 

following equation will be used: 

Annual growth rate, λ  = population size at year t + 1 divided by the population size at year t 

When the population size is below target, λ > 1 indicates a growing population, and therefore a 
population that is on track to reach the population size target. 
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This data would be used  to assess the need to adjust acreage targets based on the following  

matrix:  

Acreage <  target  Acreage ≈  target  

GROWING  

POPULATION

 

Fledge ratio   

>   target  

  

Growth rate  

>   1  

 

 
Population 

≥  target  

Unexpected  

Much  less  density  dependence  than  

expected  

Actions:   Consider  reducing  acreage 

target   

Overbuilding  

Less  density  dependence  than  expected  

 

Actions:  Maintain  habitat, consider  

reducing  acreage target  

Population 

<  target  

Desired Population Growth  

Increasing  acreage is  supporting  a 

growing  population  on  its  way  to  

meeting  targets  

Actions:  Continue with  current habitat 

creation  plan  

Desired Population Growth  

Population  size is  limited  by  factors  other  

than  habitat or  may  require additional 

time to  reach  target  

Actions:  Maintain  habitat and  monitor  

population  size  

STABLE  

POPULATION

 

Fledge ratio   

=   target  

 

Growth rate  

=   1  

 

 
Population 

≥  target  

Overbuilding  

Less  density  dependence  than  expected  

 

Actions:  Maintain  habitat, consider  

reducing  acreage target  

Desired Population Stability  

Acreage is  sufficient to  support a  stable 

population  

Actions:  Continue to  replace  habitat as  

needed  to  maintain  acreage  

Population 

<  target  

Underbuilding  

Population  is  stable but not growing  

Actions:  Continue habitat creation,  

consider  increasing  pace  

Underbuilding  

More density  dependence  than  expected  

Actions:  Increase acreage target or  

improve habitat quality  

DECLINING  

POPULATION

 

Fledge ratio  

<   target  

 

Growth rate  

<   1  

 
Population 

≥  target  

Reversal  

Habitat was  sufficient but quantity  

and/or  quality  is  declining  

Actions:  Reconstruct habitat, improve 

maintenance    

Reversal  

Habitat was  sufficient but quality  is  

declining  

Actions:  Improve habitat quality  or  

increase acreage target  

Population 

<  target  

Underbuilding  

Habitat quality  and  or  quantity  is  not 

sufficient to  support species  

Actions:  Increase pace of  habitat 

creation  

Unexpected  

Much  more density  dependence  than  

expected  

Actions:  Increase acreage target,  and/or  

improve habitat quality  

Figure  9.  Example decision matrix for population, population growth rate, fledge ratio, and 

acreage of ESH.  

Additionally, trends in fledge ratio will be analyzed to determine if they  are increasing over time.  

Increased fledge ratios in the target segments would indicate progress towards Objective 1 and 

an increase in either the  quantity or quality of habitat.   While this analysis  will be conducted and 

reported on an annual basis, recommendations to increase or decrease  acreage targets would be  

issued after three-years of data have been collected.  
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6.2 Model Predictions 
Predictive models have been developed to represent system variables and the dynamics that 

affect these variables over time.  These models will be used to inform the decision-making 

process.  The ESH models are conceptual and numerical, and provide a means of predicting the 

consequences of actions as they relate to ESH objectives. Coupled with monitoring results, 

models are the central tools for making refined predictions of outcomes from the actions taken. 

The models will use inputs from monitoring data and the AM Team to refine model assumptions 

over time.  They are used to predict biological responses to management actions over time in 

order to help decision makers select an implementation strategy with the potential to meet the 

success metrics identified for the stated objectives. 

The models necessary for the ESH plan are being developed through a process involving various 

state and federal agency scientists who are knowledgeable about the Missouri River ecosystem, 

the ESH program, and the species of interest.  The primary models are focused on the 

environmental and biological variables within the system and the ways in which these variables 

change over time.  The three environmental and biological variables are: 1) volume of system 

storage (S; million acre feet), 2) area of ESH (A; acres), and 3) bird population size (N). Each 

environmental variable will be stratified by segment and reservoir, and as needed into the finer-

scale categories described below.  Other models will be constructed as needed to support or 

refine these system state models. 

6.2.1 Model Variables 
Following are descriptions of the primary variables included in the predictive models for the 

ESH sub-program. 

6.2.1.1 System Storage 

System storage is a primary driver of water management on the MRMS.  Runoff from the Great 

Plains coupled with spring rains and mountain runoff from snowmelt provide flow into the 

reservoirs and river segments directly and through tributary inflow.  These inflows, along with 

the associated sediment, are stored within reservoirs.  Releases from the reservoirs are heavily 

regulated, with the MRMS being operated to serve the congressionally authorized purposes of 

flood control, navigation, hydropower, water supply, water quality, fish and wildlife 

management, irrigation, and recreation.  Based on the amount of storage in the MRMS, releases 

are made to meet the congressionally authorized purposes.  For example, in an extremely high-

water runoff year when reservoir levels are in their exclusive flood control zone, storage is 

evacuated.  The technical criteria for MRMS releases are included in the Master Manual. 

The MRMS storage model currently uses historical data on the flows within each segment and 

elevation in each reservoir to drive the other environmental variables.  This limits the evaluation 

of the effects of changes in flow, but does provide an estimate of inter-annual variability driven 

by variation in inflow (upstream runoff) and downstream flow requirements (navigation and 
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flood control).  The USACE also prepares an Annual Operating Plan (AOP) with input from 

tribal groups, states, and the public to reflect operations under runoff scenarios in light of annual 

conditions.  The selected AM scenario could suggest changes to operations within the flexibility 

of the Master Manual that potentially maximize tern and plover nesting success; however, such 

suggestions would need to be balanced with other MRMS purposes during the development of 

the AOP. 

―Unbalancing‖ of the storage within the upper three reservoirs (which contain 85% of the water 
storage for the entire MRMS) currently occurs, when applicable, for lake fisheries management.  

This incidentally affects available habitat on these reservoirs in certain years because birds nest 

on reservoir shorelines.  This reservoir habitat is not included in the acreage target, but does 

affect tern and plover population growth. 

6.2.1.2 Acreage of Sandbar Habitat 

This environmental variable is directly related to the objective of enhancing area of ESH.  

Habitat area influences population processes and is directly modifiable through a USACE action.  

The definition of ESH acreage includes all bare or sparsely vegetated within-channel sandbars 

available to terns and plovers, and encompasses new ESH (non-vegetated sandbars) as well as 

old ESH (sandbars that have aged and been subject to vegetation encroachment and erosion). 

Figure 10. Major processes resulting in the gain or loss of ESH. 

River ESH acreage naturally changes because of high flows that scour and deposit sediment into 

a new mosaic of stream and land formations in the segments below the dams.  These flows 
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provide fresh depositions of sand that are exposed in various quantities and elevations above the 

water.  Since these natural processes work below the river’s surface and the highest annual flows 

are typically during the nesting season of terns and plovers, habitat created in this manner is not 

available to nesting birds on a reliable basis.  To supplement natural habitat, management actions 

attempt to re-create these natural processes above the water’s surface through mechanical 

removal of vegetation and placement of sand to provide additional ESH.  It should be noted that 

Figure 8 is a generalization of the processes affecting change in ESH acreage.  For example, 

flows that scour vegetation typically also result in a loss of ESH because of erosion.  

Additionally, loss to erosion may result in shallow water or open water habitat.  The latter is not 

typically targeted for ESH restoration as it requires a much larger amount of sand placement 

when compared to shallow water.  It should also be noted that efforts to remove vegetation thus 

far have mostly resulted in marginal quality ESH with limited use by nesting birds.  Recent 

efforts by the USACE include exploring a combination of vegetation removal and mechanical 

placement in order to successfully transition from vegetated sandbars to ESH.  These are being 

undertaken on a small scale as part of a vegetation modification study and at a larger scale as 

pilot projects. 
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Figure 11. Sandbar cross-sections showing effects of water level on nesting area availability, 

and progression of a sandbar from suitable to unsuitable nesting habitat through erosion and 

vegetation growth. 

Releases from reservoirs also affect the area of ESH in the river segments below each dam, 

although the direction of the effect depends strongly on the temporal scale involved.  At short 

time scales (days),an increase in discharge rates leads to reduced habitat area (Figure 9) because 

low elevation ESH is inundated.  At longer time scales (year to year), low discharge rates reduce 

ESH area because erosion increases.  Erosion rates may also increase during high discharge rates 

(much higher than Full Navigation) if sediment supply is inadequate. 

Assumptions about ESH loss rates due to erosion and vegetation (Table 7) were garnered from 

the analysis in the PEIS.  The loss rates from Appendix C (Construction Assumptions) are 

dependent upon both the segment and the amount of habitat within that segment.  The 

assumption that the percentage loss of total ESH due to erosion will be greater when there is a 

larger quantity of ESH within a given segment is based on observations over the period of 1998-

2005. Since only a subset of each segment has the necessary physical characteristics (such as 
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adequate channel width) to support sustained bars, higher rates of overall erosion are predicted 

after these areas are already filled with ESH and sand is placed in other areas with less than ideal 

physical characteristics.  While the deposition of sand is possible in these areas, higher erosion 

rates will occur, leading to an overall higher rate of erosion for the segment.  For the reservoir 

segment, Lewis and Clark Lake, a constant loss rate is assumed because of high anticipated rates 

of vegetation encroachment and subsidence.  This assumption is also derived from observed loss 

rates between 1998 and 2005.  Table 8 will likely be refined as additional data are collected 

through monitoring. 

Table 7. Anticipated annual percentage loss rates of ESH as a function of total ESH acreage 

within segments. 

Segment Acre 

Range 

Gavins 

Point 

Lewis and 

Clark 

Lake 

Fort 

Randall Garrison 

Fort 

Peck 

> 2324 40% 50% 40% 40% 40% 

2148 - 2324 30% 50% 40% 40% 40% 

1913 - 2148 30% 50% 40% 30% 40% 

1328 - 1912 25% 50% 40% 30% 40% 

880 - 1327 25% 50% 40% 25% 40% 

589 - 880 15% 50% 40% 25% 40% 

571 - 588 15% 50% 40% 15% 40% 

566 - 570 10% 50% 40% 15% 40% 

501 - 565 10% 50% 40% 15% 25% 

350 - 500 10% 50% 40% 10% 25% 

248 - 350 10% 50% 30% 10% 25% 

212 - 247 10% 50% 30% 10% 15% 

136 - 212 10% 50% 25% 10% 15% 

129 - 135 10% 50% 25% 10% 15% 

81- 128 10% 50% 15% 10% 15% 

31 - 80 10% 50% 10% 10% 15% 

1 - 30 10% 50% 10% 10% 10% 

To refine these loss rates, as well as look at overall trends in acreage, successive years of habitat 

delineations derived from satellite imagery will be compared.  Due to frequent fluctuations in 

water levels on the MRMS, two sets of imagery may be taken when water levels are dissimilar.  

To accurately compare two data sets, the influence of flow (water levels) on the amount of 

exposed habitat visible must be removed.  To accomplish this, acreage amounts will be flow-

corrected and set to a common water-level for the basis of comparison.  The curves below 

(Figure 12) were developed based on Appendix B of the PEIS (Gavins Point Segment) and 

Appendix 7H of the Master Manual (all other Segments).  Curves are not needed for the Lewis 

and Clark Lake segment because water levels are fairly consistent across multiple years.  The 

curves will be used as a starting point to correct for dissimilar flows and will be updated over 
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time.  Targeted efforts to collect imagery sets at different times in the same year will allow 

acreage differences to be analyzed on a timescale where erosion can be considered negligible.  

Gavins Point 

Fort Randall 

Garrison 

Fort Peck 

Figure  12. Initial curves used to correct ESH acreage measurements taken at one flow (in 

thousand cubic feet per second –   kcfs) to the acreage available at  a different flow.  

By manipulating the volume and timing of releases, there is some flexibility  within the Master  

Manual to minimize the ―take‖ of interior least terns and piping plovers both within and below 

the MRMS during the nesting season.  Temporarily  increased releases early in the nesting season 

that encourage birds to nest at higher elevations can allow for higher flows later in the season 

without inundating nests.  The USACE retains a  certain level of flexibility  within the bounds of  

reservoir  regulation priorities to make short-term adjustments in releases.  More extensive  

alterations of existing regulations for conservation or restoration purposes may be possible 

through established review (e.g., public consultation and environmental impact assessment) as 

well as oversight and authorization procedures.  

Additional flow affects on ESH availability occur  due to hydropower flows.  Hydropower 

generation from Fort Randall and Garrison dams requires these   facilities to ―power peak‖   –   
cycling  releases on a daily  basis to match variation in power demand on the grid.  On a daily  

basis, water levels can vary  as much as five feet in portions of these segments, drastically  

affecting the acreage of sandbars that are exposed.   

The models use existing data to develop relationships between actions and responses to address 

remaining  critical uncertainties (e.g., one  assumption is that vegetation modification activities 

lead to an increased useable amount of ESH, but it is not clear whether resulting habitat is used).   

Monitoring the response  of the state variables (e.g., acres) to actions (e.g., construction) over 

time will provide information to test the model assumptions and further refine the model.  Hence, 

the model can be used in the process for decision making (more fully described in the decision-
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making section).  The models will be revised during the iterative phase of the project to improve 

their predictive capabilities. Data from the monitoring program will be used to refine the models. 

6.2.1.3 Reservoir Shoreline Habitat 

No acreage targets currently exist for habitat on the shorelines of the reservoirs.  In the past, 

these shoreline habitats have been particularly important for plovers and have produced 

significant numbers of plover fledglings under low water conditions.  The habitat is ring-shaped 

and increases and decreases in area with the amount of runoff entering the reservoir.  An 

analogous inter-annual change in available ESH occurs depending on river flow.  Figure 

13illustrates an increase in shoreline habitat as reservoir storage is reduced.  Over time, if 

shoreline habitat remains above water, vegetation growth reduces the amount of bare shoreline 

suitable for nesting.  In the models, reservoir shoreline contributes to overall usable nesting 

habitat on the MRMS and is used to determine expected population size. 

Figure 13. Increase in reservoir shoreline nesting habitat after declines in water levels, and the 

subsequent decrease in nesting habitat as a result of vegetation encroachment when storage 

remains low. 

6.2.1.4 Population Size 

The population model used for this analysis is an age-structured model with a discrete annual 

time step.  The model tracks the number of birds using each segment and reservoir.  The model 

includes environmental variation in all process rates (annual variation), as well as environmental 

effects of variation in discharge rates.  Discharge primarily influences the area available for 

nesting, and consequently the growth and survival of chicks to fledging (Figure 14).  The model 

incorporates variability (demographic stochasticity) in productivity (birth rates) and survival of 

all age classes. 
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Figure 14. Conceptual model for tern and plover populations.  Dashed lines indicate processes 

of higher uncertainty. 

The model predicts the outcomes of management actions on Objective 1; fledge ratio, and 

Objective 2, population size.  The fledge ratio is defined as the number of plover or tern chicks 

fledged divided by the number of adult breeding plovers or terns within the MRMS.  Observation 

errors are included in the calculation of forecasted fledge ratio. 

6.2.2 Assessments using model outputs 
A comparison of model predictions with new monitoring data will be conducted as part of the 

Annual Review.  Monitoring data describe tern and plover population sizes and fledgling ratios, 

as well as area of ESH.  The relationships among variables in the model can be assessed, and if 

appropriate, modified based on this comparison.  This is another example of how the model can 

be modified over time as new knowledge of the system becomes available, with the intention of 

increasing the accuracy of model predictions, which will lead to the ultimate goal of improving 

decision making through the AM process. 

When attempting to predict the result of management actions in a dynamic system, models must 

account for potential changes in environmental conditions, population dynamics, and other 

factors.  This natural variation is not reducible through research efforts but is inherent in the 

processes themselves.  To accommodate this variability, the models developed for this effort are 

stochastic – each time the model is run with the same input parameters it forecasts a unique 

trajectory of environmental conditions, births, and deaths.  The model is simulated multiple times 

(replications) to forecast outcomes of a proposed management action.  Consequently, forecasts 
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using stochastic models will not result in one single predicted value for each performance metric, 

but rather a probability distribution of possible values for each metric.  For example, using 5,000 

replicates of the model to simulate possible fledgling ratios of terns, the probability distribution 

may approximate a normal distribution, with an average ratio of 1.44 and a range of 0.13 to 3.47.  

Extreme values fall within the tails (i.e., away from the center of the distribution) and are less 

likely to occur than those in the center of the distribution, near the average of 1.44 in this 

hypothetical example (Figure 16). 

In addition to natural variation, each of the input parameters in the model is unknown to some 

extent. Some parameters are estimated from existing data, but even these have some amount of 

error. Thus, the final probability distribution for each metric includes two sources of variation – 
natural variation and uncertainty in inputs. 

The output of models will result in a probability measurement indicating the likelihood that 

management actions will meet the success metrics. In the simulation example below (Figure 17), 

80% of the forecasted fledge ratios exceed the success metric of 0.94, suggesting this set of 

actions is likely to meet the objective.   In the second example, more than 95% of the forecasted 

fledge ratios exceed the success metric of 0.94 (Figure 18), indicating that the scenario is very 

likely to meet the objective. Conversely, if the distribution is shifted to the left, less than 50% of 

the forecasted fledge ratios exceed the success metric (Figure 15) and the objective is less likely 

to be achieved. 

To facilitate communication of this information to decision makers, probabilities of exceeding a 

success metric will be assigned a color coded category which indicates this likelihood (Figure 

15). If the decision criteria is less likely to be met than not met (>50%), it is coded red.  If the 

decision criteria are more likely to be met than not met, it is coded amber.  If the decision criteria 

have a 95% chance of being met, it is coded green.  The 95% cutoff for green corresponds to a 

90% confidence limit on the expected value of the objective. 

< 50% 50 - 95% > 95% 

Red Amber Green 

Figure 15. Color coding describing the likelihood that a management action will result in 

meeting success criteria (as a function of distribution percentage of all runs that meet or exceed 

targets). 
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Figure 16. Example probability distribution of fledgling ratios for terns based on hypothetical 

model results.  In this example, 80% of fledge ratios exceed the target (yellow line), suggesting a 

moderate level of probability that the target level of 0.94 will be reached.  For reference, 50% 

(black dotted-dashed line) and 95% (black dotted line) are shown. 
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Figure 17. Example probability distribution of fledgling ratios for terns based on hypothetical 

model results.  More than 95% (black dotted line) of fledge ratio predictions exceed the target 

(green dashed lines), suggesting a high level of probability that the target level of 0.94 will be 

reached. 
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Figure  18. Example probability distribution of fledgling ratios for terns based on hypothetical 

model results.  Less than 50% (black dotted-dashed line) of predicted fledge ratios meet or 

exceed the target (red dashed line), suggesting  a low level of probability that the target level of 

0.94 will be reached.  

 

These probability distributions will also  be used to determine the coefficient of variation (CV)  

for each variable to determine progress towards Objective 5.  The CV for each variable will be 

calculated as CV = σ/  where σ is the standard deviation (the square   root of   the variance) and  

is the mean.  All CVs will then be added together and averaged to determine an overall CV for  

the year.  After two  years, the CV trend will be tracked with a reduced CV representing progress 

towards meeting Objective 5.  This would reflect a reduction in uncertainty  regarding model 

parameters.  If the CV remains the same, this would indicate that uncertainty  has remained the  

same over time.  An increased CV would indicate that increased uncertainty  has been introduced 

to the model.  
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6.3 Frequency of Assessments 
Information gained from monitoring efforts directed at improving model forecasts will be 

included on an annual basis to continually update model assumptions as part of an Annual 

Review.  Models will be run annually to assess the likelihood that acreage targets will be met and 

the likelihood that management actions will result in meeting biological metrics. 

Every third year, models will be run to assess the scope of the program.  Scenarios will be 

developed based on input from the ESH PDT and the AMWG and will be run to assess whether 

or not a new alternative should be selected to best meet the stated objectives.  At this time, the 

Annual Review will also take a critical look at objectives, metrics, targets, and management 

actions, to see if adjustments to the AM Strategy are needed.  If a recommendation is made to 

update the ESH AM Strategy and major changes are warranted, this document may be updated to 

reflect these changes.  Otherwise, general updates would be made and coordinated through the 

external and internal teams described above under Strategy Development. 

6.4 Documentation 
Annual and triennial reports containing the results of the analyses, the assessment, and 

recommendations will be produced through the ESH PDT with assistance from the AMWG. 

As mentioned above, reporting will occur annually.  Reports will be shared with management 

and others in draft form as early as possible to share information and capture policy and other 

input.  Reports will be final by December of the existing calendar year. (i.e.,the 2011 report will 

be complete December 2011). 

7.0 Decision-making 

7.1 Decision-makers 
To accomplish the goals of the MRRP, decisions must be made at various times and at various 

levels.  The MRRP has developed a suite of teams that are designed to implement actions, 

investigate uncertainties, summarize progress, make recommendations for next steps, and make 

decisions.  These teams include managers, stakeholders, scientists, and engineers.  The teams are 

as follows: 

7.1.1 Integrated Science Program Management Team (ISP MT) 
This team coordinates monitoring and research activities associated with the MRRP and provides 

technical analysis of recovery activities.  The purpose of the ISP is to: 1) provide support to the 

MRRP in meeting its goals and purposes by applying an integrative system perspective to the 

planning and implementation of the program, 2) conduct scientific and technical evaluations and 

analysis to improve the MRRP’s success, and 3) communicate and coordinate the results of these 
evaluations.  This USACE team coordinates monitoring and investigations associated with the 

MRRP and provides technical analysis of recovery activities.  The ISP is also responsible for 

issuing recommendations to the SPDT and the ESC as to the level of funding needed for 
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monitoring and research and the priorities for the various efforts.  Thus, decisions about which 

monitoring and research efforts are conducted on an annual basis, and the justifications for these 

efforts, are the responsibilities of the ISP.  Members include the following: 

Omaha District Integrated Science and Planning Program Manager 

Kansas City District Integrated Science and Planning Program Manager 

Integrated Science Project Manager 

AM Process Manager, Omaha District 

AM Process Manager, Kansas City District 

Aquatic Science Coordinator, Omaha District Threatened and Endangered Species 

Section 

7.1.2 Missouri River Recovery Program Senior Project Delivery Team (SPDT) 
This USACE team includes upper-level managers from the Omaha and Kansas City Districts and 

Missouri River Water Management District staff who coordinate with the Program Manager to 

ensure coordination across the different sub-programs of the overall recovery effort, including 

development of the AWP (Budget).  The SPDT also provides the ESC with recommendations on 

budget priorities among the various MRRP elements.  Members include the following: 

Program Managers and Project Managers 

• MRRP Senior Program Manager

• MRERP Project Managers (Omaha and Kansas City Districts)

• MRRIC Project Manager

• Implementation Program Managers (Omaha and Kansas City Districts)

• SWH Project Managers (Omaha and Kansas City Districts)

• ESH Project Managers (Omaha and Kansas City Districts)

• Integrated Planning and Science Program Managers (Omaha and Kansas City Districts)

• Integrated Science Project Manager

• AM Process Managers (Omaha and Kansas City Districts)

• Missouri River Basin Water Management Division (MRBWMD) Representative

• PM for other Congressionally and WRDA Directed Work (i.e., Yellowstone

Intake) 

Representatives from USACE Branches/Divisions 

• Office of Counsel (appointed by NWD) Representative

• Real Estate Representative (Omaha and Kansas City Districts)

• Hydrologic Engineering Division Representative (Omaha and Kansas City Districts)

• Construction Division Representative (Omaha and Kansas City Districts)

• Operations Divisions Representative (Omaha and Kansas City Districts)

• Program Controls Representative (Omaha and Kansas City Districts)

• Communications Representative (Omaha and Kansas City Districts)

• Information Data Management Representative ((Omaha and Kansas City Districts)

• Contracting Representative (Omaha and Kansas City Districts)
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7.1.3 Cooperating for Recovery Team (CORE Team) 
The CORE Team is the primary interagency group that makes recommendations related to ESA 

compliance and recovery activities within the MRRP, although decisions are made at multiple 

levels.  This team includes USACE, USFWS, and Missouri River Water Management staff who 

meet regularly to discuss implementation of the BiOp by the MRRP.  Members include the 

following: 

USACE 

Missouri River Recovery Program Manager 

Implementation Program Manager, Kansas City District 

Implementation Program Manager, Omaha District 

Integrated Science and Planning Program Manager, Kansas City District 

Integrated Science and Planning Program Manager, Omaha District 

MRRIC Project Manager, Omaha District 

Adaptive Management Process Manager, Kansas City District 

Adaptive Management Process Manager, Omaha District 

Integrated Science Project Manager 

Missouri River Basin Water Management Representative, Northwestern Division 

USFWS 

Missouri River Coordinator, USFWS
 
North Dakota Field Office Supervisor, USFWS
 
MRERP Lead, USFWS
 
Tern and Plover Biologist, USFWS
 
Pallid Sturgeon Recovery Lead, USFWS
 
MRRIC Lead, USFWS
 
MRRP AM Lead, USFWS
 
BSNP Fish and Wildlife Mitigation lead
 

The CORE Team will operate by consensus, recognizing that the USACE has the ultimate 

responsibility of implementing the MRRP to meet the requirements of the BiOp.  If 

consensus cannot be reached and discussions have led to an impasse, the decision will be 

elevated to leadership within the USACE and USFWS for resolution. 

7.1.4 Executive Steering Committee (ESC) 
The ESC’s main responsibility is to make program-level decisions for the MRRP, including 

budgetary priorities, based on input from the Senior PDT, CORE team, and stakeholder groups 

such as MRRIC.  This is the primary decision-making entity with regard to budget allocation to 

various MRRP elements, including AM efforts, monitoring and research, and ESH construction.  

ESC members include the following: 
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Deputy District Engineer, Kansas City District 

Deputy District Engineer, Omaha District 

Chief, Planning, Environmental Resources, and Fish Policy and Support Division, 

USACE Northwestern Division 

Missouri River Basin Water Management Division Chief 

Special Assistant, Missouri River Programs, Northwestern Division 

Civil Works Branch Chief, Omaha District 

Civil Works Branch Chief, Kansas City District 

Planning Branch Chief, Kansas City District 

Planning Branch Chief, Omaha District 

7.1.5 Missouri River Recovery Implementation Committee (MRRIC) 
Section 5018 of the WRDA of 2007 authorized the Secretary of the Army to establish the 

MRRIC.  The MRRIC was established on July 1, 2008, and includes representatives from basin 

tribes, states, and non-governmental stakeholders.  The MRRIC is tasked with providing 

recommendations to the Secretary of the Army with regard to the Missouri River recovery and 

mitigation programs, including changes to the implementation strategy from the use of AM and 

the coordination of the development of consistent policies, strategies, plans, programs, projects, 

activities, and priorities for the program. 

7.2 Decision-making Process 

On an annual basis, representatives of the ESH PDT and the AMWG will compile and report 

information gained from monitoring and investigations, describe analyses and assessments 

conducted and make recommendations as part of an Annual Review.  This report will include 

recommendations related to all or some of the following decisions: 

1.	 Level of construction effort: Continue with current, increase level of effort, or decrease

level of effort.  If a change to the level of effort is proposed, a cost estimate will be

included along with a list of potential implications if the change is not adopted (e.g., the

model predicts populations will decline).

2.	 Pilot projects: Recommendations for new construction pilot projects associated costs

and expected benefits.  Include performance metrics, monitoring needs and timeframe for

monitoring.

3.	 Productivity Enhancements: Recommended actions to be taken at existing created sites

in order to improve or maintain productivity.  Include methods, cost estimate, anticipated

benefits and any additional monitoring necessary.
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4.	 Incorporation of new methodologies: If previous pilot projects indicate that new 

methodologies will be successful, the team will recommend how these methodologies 

should be incorporated into the program and estimate changes in cost and expected 

benefits. 

5.	 Changes to biological metrics: If improvements to population models suggest that new 

biological metrics are necessary to adequately address Objectives 1 and 2, a 

recommendation may be issued to alter the success metrics with regard to these 

objectives. 

6.	 New Plan: In the event that actions are not able to adequately meet the stated objectives, 

the team may recommend initiating a program review to revisit the objectives, metrics, 

proposed actions, and other related elements of the program. 

This information will be captured in an Annual AM Report which will be submitted to the CORE 

team, SPDT, MRRIC and ESC in January of each year.  Decisions to be made on an annual basis 

will be identified in this document. A key decision will be the level of funding allocated to the 

budget.  The report will identify whether the current level of funding will allow the program to 

meet Objective 3 and whether a greater or lesser level of funding would be needed in order to 

implement the program.  The report will include the consequences of failure to implement the 

recommended changes in terms of impacts to the other Objectives.  The level of funding 

allocated will be decided by the ESC. 

Another key decision will be the incorporation of new construction methodologies based on the 

results of pilot projects.  The document will include results of monitoring efforts and anticipated 

outputs of incorporating the new methodology in terms of the stated objectives.  In addition, the 

impacts on program cost will be identified.  The ESH PDT will decide whether or not to include 

the new methodologies and the extent to which they will be included in annual implementation.  

The report will also identify any new pilot projects that could be implemented to test other 

methodologies and the cost associated with the new pilot projects.  Any change to monitoring 

efforts needed in order to implement the AM strategy will also be identified and prioritized with 

cost estimates for each effort.  The ESH PDT will make the decision on whether to implement 

the pilot project and, if one is selected for implementation, select an appropriate site if 

applicable.  Any changes to design or implementation proposed as a result of the AAR will be 

included as well. 

Every three years, additional analyses will be conducted in order to assess whether the scope of 

the program should be altered by selecting a different preferred alternative.  Scenarios will be 

developed for each alternative from the PEIS, along with any additional scenarios identified by 

the ESH PDT.  The analyses will be summarized in a table indicating the likelihood that each 

scenario will meet the stated objectives and including the updated costs associated with 
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implementation.  The report will describe the scenarios, recommend a scenario for 

implementation, identify the annual costs associated, and identify any additional requirements of 

implementation (e.g., needs for supplemental NEPA documentation).  The decision to change 

from the existing program to the implementation of a new scenario will be made by the ESC in 

coordination with the SPDT and CORE team. 

7.3 Reporting on the Decision 

A summary of the decisions made from the previous year will be included in the following year’s 

Annual AM Report. In addition, decisions made the by the ESH PDT will be captured in 

meeting minutes, AARs, VE Studies and any other applicable documents.  Decisions made by 

the ESC and SPDT will be captured in the AWP. 
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WATER QUALITY MONITORING  

 

Water quality monitoring to support mechanical creation and maintenance of Emergent Sandbar 

Habitat (ESH)  on the riverine sediments of the upper Missouri River includes: 1) sediment 

sampling and elutriate testing of representative samples from proposed “dredge”  areas, 2) 

investigative monitoring, and 3) monitoring of ambient water quality conditions.  

 

Sediment Sampling and Elutriate Testing  

 

The District has developed a protocol for sediment sampling and elutriate testing at proposed 

Shallow Water and Emergent Sandbar Habitat project sites on the Missouri River along the  

borders of  Iowa, Nebraska, and South Dakota.  The protocol was developed in coordination with 

the three States to facilitate Section 401 Water Quality Certification review of proposed projects.  

Elutriate testing is done in accordance with the U.S. Environmental Protection Agency and U.S. 

Army Corps of Engineers document “Evaluation of Dredged Material Proposed for Discharge in 

Waters of the U.S. – Te sting Manual (Inland Testing Manual)”.  The protocol includes the 

following  which are detailed in a developed Sampling and Analysis Plan:  

1) Proposed project plans are used to locate representative sampling locations in the

identified “dredge” areas. 

2)  A list of parameters is developed.  Parameters analyzed include: 

 Particle Size  

 Carbon, Total Organic  

 Carbonaceous Biochemical Oxygen Demand  

 Chemical Oxygen Demand  

 Nitrogen, Ammonia  

 Nitrogen, Nitrate/Nitrite  

 Nitrogen, Total Kjeldahl  

 Phosphorus, Dissolved  

 Phosphorus, Total  

 Metals (Selected)  

 Pesticides (Selected)  

 Section 303(d) impairment parameters  

3) Sediment samples are collected at identified sites by  coring to a depth of 4 feet. 

4) Receiving  water is collected on-site for preparing  elutriate  samples. 

5) Sediment and receiving  water samples are developed to contract laboratory  for analysis. 

6) Analytical data are  compiled and sent to Project manager who in  turn provides to the 

appropriate States to facilitate Section 401 certification if required. 

 

If needed, this protocol, or a revised one, could be applied to proposed ESH projects in North 

Dakota and Montana to facilitate 401 Water Quality Certification review.  
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Investigative Monitoring 

Investigative monitoring can be initiated in response to an immediate need for surface water 

quality information at a District Project.  This may be in response to an operational situation, the 

occurrence of a significant pollution event, public complaint, or a report of a fish kill.  Any 

District response to a pollution event or fish kill would need to be coordinated with the 

appropriate Tribal, State and Local authorities.  The type of sampling that is done for 

investigative purposes is highly specific to the situation under investigation. If appropriate, 

investigative monitoring can be initiated at an Emergent Sandbar Habitat project site to assess a 

water quality situation. 

Ambient Water Quality Monitoring 

The District currently conducts ambient water quality monitoring along the Missouri River.  The 

ambient water quality monitoring locations bracket, on a large scale, major reaches of the 

Missouri River from Fort Peck Dam to Rulo, Nebraska.  Ambient water quality monitoring sites 

include locations immediately upstream and downstream of all six Missouri River mainstem 

reservoirs.  Additionally, seven monitoring sites are equally located along the lower Missouri 

River from Gavins Point Dam to Rulo, Nebraska.  With the exception of a few locations, 

monthly monitoring is conducted year-round at the Missouri River ambient water quality 

monitoring sites.  Water quality parameters analyzed include: physical, organics, inorganics, 

nutrients, and biological.  

EXISTING PHYSICOCHEMICAL CONDITION AND ELUTRIATE TESTING OF 

MISSOURI RIVER ALLUVIAL SEDIMENTS FROM FORT RANDALL DAM TO 

PONCA STATE PARK, NEBRASKA 

The District conducted a study to assess physicochemical conditions and perform elutriate testing 

of Missouri River alluvial sediments from Fort Randall Dam to Ponca State Park, Nebraska.  The 

study was conducted to evaluate the potential water quality impacts posed by dredging alluvial 

sediments to construct emergent sandbar habitat.  The findings of that study are available in the 

Water Quality Special Report, “Existing Physicochemical Condition and Elutriate Testing of 

Missouri River Alluvial Sediments from Fort Randall Dam to Ponca State Park, Nebraska as an 

Indicator of the Potential Water Quality Impacts Posed by Dredging these Sediments to 

Construct Emergent Sandbar Habitat” (USACE, 2010). Except for an isolated case of higher 

ammonia levels, elutriate testing did not indicate the potential for adverse water quality impacts. 
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This appendix contains the responses to all comments received on the DPEIS during the 114-day 

public comment period, which lasted from November 1, 2010 to February 22, 2011, as well as 

the comments received during the 30-day comment period on the Final PEIS from May 20 – 
June 20, 2011.  The three sections contain Tribal and agency comments, and public comments. 

Section A 

The Tribal and agency comments are organized by comments from cooperating agencies and the 

EPA, then chronological order.  (Please see Chapter 14 of the document for the distribution list). 

Section B 

Public comments (written, email and web survey comments) are organized in chronological 

order of receipt, and transcripts from public meetings (verbal comments) held in Bismarck, ND 

(Nov. 30, 2010), Fort Peck, MT (December 2, 2010), Pierre, SD (December 7, 2010), Yankton, 

SD (December 8, 2010), Sioux City, IA (December 9, 2010), Omaha, NE (January 5, 2011) and 

Kansas City, MO (January 6, 2011) at the end, in order of event. 

Each Tribal, agency or individual comment or testimony is numbered and a corresponding, 

numbered response for each comment is provided.  

The indexes list the written comments and public hearing testimony alphabetically by the 

organization or individual, with the corresponding page number on which the comment and 

responses may be found. 

Section C, August 2011 

This section updates the Final PEIS with comments received during the Final comment period 

(May - June, 2011), organized in the order received, and Corps responses to each comment.  An 

errata sheet including these letters may also be found separately at: 

http://www.moriverrecovery.org/mrrp/f?p=MRRP:documents 

i 

http://www.moriverrecovery.org/mrrp/f?p=MRRP:documents
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Section A – Tribal and Agency Coordination, Comments and 

Responses 

Letters were received from the following Tribes and agencies.  Comments from Tribes, Cooperating 

Agencies and the U.S. EPA are first, along with response letters. Letters from all other agencies are 

then provided, with corresponding responses, in chronological order by date received (alphabetical 

list below). 

Tribal Nations Point of Contact 

Standing Rock Sioux Chairman Charles W. 

Murphy 

1 

Yankton/Sioux Fish and Wildlife 

Service 

Robert Abdo See Section B, pg 53 

(verbal comment provided 

at public meeting) 

Cooperating Agency* and U.S. EPA Point of Contact 

U.S. Department of Interior (USFWS*, 

NPS*, USGS) 

Robert F. Stewart 9 

U.S. Environmental Protection Agency 36 

Agency/Organization Point of Contact Corresponding 

Comment/Response 

(Page #) 

2990 Sportsmen Club (Sioux Falls) Jan Nicolay 64,66; (Also see 

Section B, pg 52) 

American Bird Conservancy Casey Lott 74 

City of Yankton, Water Treatment Ray Tweedy 59 

Dacotah Chapter of the Sierra Club Jonathan Bry 87 

Floating Island International Kitia Howard; Bruce Kania 72 

Izaak Walton League of America Paul Lepisto 62 (also see Section 

B, pg 30) 

Lewis & Clark Natural Resources 

District 

69 

Missouri River Bank Stabilization 

Association 

James (Jim) Peterson, See Section B, pgs 42 

and 56 

Missouri Sedimentation Action 

Coalition 

Larry Weiss See 63, 65 (also see 

Section B, pg 34) 

Missouri Sedimentation Action 

Coalition 

Sandra Korkow 63,65 (also see 

Section B, pg 45) 

Missouri River Natural Resources Jim Riis See Section B, pg 32 
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Natural Resources Conservation Service 88 

Nebraska Department of Environmental 

Quality 

Joe Francis 67 

Nebraska Game and Parks Commission Carey Grell 84 

North Dakota Forest Service Trent Bristol 61 

North Dakota Game and Fish Dept. Paul Schadewald 91 

North Dakota National Guard Kent Belland Section B, pg 26 

North Dakota Office of the State 

Engineer 

Todd Sando, PE 93 

North Dakota State Historical Society Merlan E. Paaverud, Jr. 60 

North Dakota Parks and Recreation Jesse Hanson 90 

South Dakota Wildlife Federation Chris Hesla 64, 66 

U.S. Coast Guard Auxiliary, Yankton 

SD 

Larry Hintgen 70 
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BLDG. 1 NORTH STANDING ROCK AVE.• P.0.BOX D •FORT YATES, NORTH DAKOTA 58538 

PHONE: 701-854-7201 or 701-854-8500 •FAX 701-854-7299 


February 17, 2011 

Ms. Cynthia S. Upah 
U.S. Army Corps ofEngineers 
1616 Capitol Avenue 
Omaha, NE 68102 

Dear. Ms. Upah, 
The Standing Rock Sioux Tribe (SRST) appreciates the opportunity to review the Draft 
Programmatic Environmental Impact Statement for Mechanical Creation and Maintenance of 
Emergent Sandbar Habitat in the Riverine Segments ofthe Upper Missouri River (DPEIS). 

Many aspects ofthe DPEIS concern us. The Missouri River is our primary source of water and 
our concerns are with water quality and water quantity. Creating artificial .sandbars in the 
manner described in the report has the potential to adversely affect the water quality of the 
Missouri River. Dredging up sand from the river bottom has the potential to stir up and release 
possible dormant contaminants. We have repeatedly requested the Corps to perform water 
sampling for emerging contaminants to no avail. It is important to test for contamination 
BEFORE ground disturbing activities in order to prove that no contamination exists. 

In addition, we are opposed to the use ofherbicides to create these emergent sandbar habitats. 
Using chemicals that will eventually wash down the river is unacceptable to us. It does not 
matter to us that these herbicides have been approved for use by the Corps, we are opposed to 
use of any and all unnecessary chemicals in the Missouri River. 

We are concerned about the increased turbidity that would result during the creation ofthese 
sandbars. How will this increase in turbidity affect the sedimentation in Lake Oahe? 

It does not appear that the Corps has thoroughly analyzed howthe creation of sandbars will 
affect other species. There should be a fullaccounting of what species and how many species 
will be destroyed during construction because of. loss ofvegetation, the increase ofturbidity and 
the use of harmful chemicals. 
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Ms. Cynthia Upah 

Emergent Sandbar Habitat PDEIS 

February 17, 2011 


We oppose the entire concept behind this report. The Corps has artificially manipulated the 
Missouri River and now seeks to restore habitat for some of the species that have decreased in 
numbers since the creation ofthe Missouri Mainstem. Have you studied whether these 
populations would have decreased naturally, without the creation of the Missouri Mainstem? 
While we have the greatest respect for our animal relatives, our primary concern is for our 
people and our future generations. Many ofthe promises made by the Corps to our people 
during the creation of Lake Oahe have not been kept. 

We object to the millions of dollars that will be spent on this project. This money could be used 
to fulfill the promises made to our Tribe and other Tribes by the Corps during the construction of 
LakeOahe. 

In is an oversight of the report not to include a map that shows all the areas where you are 
considering building sandbar habitats. We request that you put the sandbars downstream from 
us so that the water quality ofLake Oahe is not negatively impacted. 

If the Corps decides to continue with this project, despite our objections, we would require that 
tribal monitors conduct a 100% (class 3) intensive cultural resources pedestrian survey of the 
entire area to be disturbed by the creation of sandbars. We do not consider it sufficient for the 
Corps to state that they believe that there are no cultural resources in a particular area. A 
pedestrian survey must be completed to back up such assertions. 

Ifyou have any questions, please advise. 

Sincerely, 

c-·---------~···----, r 
- Charlessurphy,:runnan or-a 

STANDING ROCK SIOUX TRI 
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DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, OMAHA DISTRICT 

1616 CAPITOL AVENUE 
OMAHA NE 68102-4901 

APR 2 7 2011 REPLY TO 
ATTENTION OF 

District Commander 

Charles W. Murphy, Chairman 
Standing Rock Sioux Tribe 
Building 1 North Standing Rock A venue 
P. 0. Box D 
Fort Yates, North Dakota 58538 

Dear Chairman Murphy: 

Thank you for your letter dated February 17, 2011 expressing your concerns regarding the 
Draft Programmatic Environmental Impact Statement for Mechanical Creation and Maintenance 
of Emergent Sandbar Habitat in the Riverine Segments of the Upper Missouri River (DPEIS). 
Your concerns include manipulation of the river, water quality and quantity, the use of 
herbicides, affects to other species, costs and maps. Responses to these concerns are included in 
this letter, with references to the main Final PEIS document where appropriate (which will be 
distributed in May 2011). A Record of Decision is anticipated to be issued on or after July 29, 
2011. 

As described in the DPEIS document, the U.S. Army Corps ofEngineers' (Corps) Emergent 
Sandbar Habitat (ESH) creation activities are a requirement of the U.S. Fish and Wildlife 
Service's Biological Opinion for the Operation of the Missouri River Mainstem (BiOp) which 
calls for the artificial creation of habitat as described in Reasonable and Prudent Alternative 
Section IV B (3). Habitat creation goals were established in terms ofnumber of acres ofhabitat 
per river mile. In the Garrison River reach the Bi Op requires/suggests a maximum creation of 50 
acres per river mile. In the Corps' DPEIS, Alternative 1 addresses the maximum 50 acres per 
river mile, and subsequent alternatives address smaller acreage goals, down to 6 acres per river 
mile under Alternative 5. The Corps' preferred alternative will be an adaptive management 
strategy which will allow for the minimum amount ofhabitat creation in order for the least tern 
and piping plover to meet their population and fledge ratio goals. 

Potential ESH creation sites are evaluated and selected based on a set ofcriteria which 
considers areas where shallowly submerged sandbars already exist, in areas where there are not 
impacts to cultural or historic resources, or conflicts with the recreating public, boat ramps, 
utility lines, water intakes, etc. In addition to working with shallowly submerged sandbars, 
another aspect ofESH creation is to work with existing emerged sandbars to remove vegetation 
and, in some instances, to increase the elevation of the sandbar. Increasing the elevation of 
existing sandbars provides a two-fold benefit 1n that it covers stubble that remains after 
vegetation removal efforts and it raises the sandbar in order to ensure sandbar habitat at varying 
river releases. 

Printed on @ Recyded Paper 
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The Corps' DPEIS addresses emergent sandbar habitat creation activities, impacts, and effects on 
a basin wide, programmatic scale. Because of the Corps' adaptive management approach, there is 
not currently a list ofprogrammatic projects for you to review. However, please know that each 
proposed individual habitat creation project will have separate National Environmental Policy Act 
(NEPA) coordination in the form ofsite specific Environmental Assessments. As required by 
National Historic Preservation Act Section 106, Tribes will have the opportunity for consultation on 
each individual Environmental Assessment. 

The Corps currently conducts water quality sampling in the river reach below Garrison Dam 
down to the Oahe Dam. Attached is a document that explains the Corps' current water quality 
sampling parameters and locations as well as an explanation ofcurrent turbidity testing. Also 
explained in the document are the parameters that would be used for sediment sampling and 
elutriate testing ifproposed dredging were to be performed on the Missouri River in North and 
South Dakota adjacent to your reservation boundaries from approximately river mile 1200 to river 
mile 1270 (Fort Yates is at approximately river mile 1244). 

In the Final PEIS, Section 6.3, discusses vegetation removal. This Section; along with sub
sections within each river segment regarding water quality, vegetation, and fish, wildlife and 
macroinvertebrates, has been updated to address impacts regarding herbicide application and 
disposal methods (e.g. see Sections 6.6.1.2.3, 6.6.1.3.1 and 6.6.1.3.3 for the Garrison River 
Segment). Affects to other species are discussed in the sub-sections on fish, wildlife and 
macroinvertebrates, and listed and endangered species (see Sections 6.6.1.3.3 - 6.6.1.3.5 for the 
Gani.son River Segment). 

It is important to note that the Corps' targets coarse material (sand and gravel) when searching 
for areas to dredge. Coarse material is more suitable for ESH construction in that it is easier to 
manipulate and form and has less potential to contain seed stocks that would accelerate vegetation 
establishment on the newly constructed sandbar. These coarser sediments would contain less fine 
material that could be mobilized to locally increase turbidity when dredged. 

Our Hydrologic Engineering Branch provided an impact scenario for your consideration. Ifan 
average sized sandbar were created by dredging 200,000 cubic yards ofmaterial in a reach that 
collects over 20,000 acre feet per year, total re-suspended sediment would be less than 1 % of the 
annual load and a very small amount of that would actually stay suspended farther than a few 
thousand feet. It would be expected that all sediments suspended as part of the construction effort 
would fall back out of suspension within the existing footprint of the Lake Oahe Delta. Varying lake 
levels make this delta range from river mile 1250 to river mile 1304. 

As the cost analysis in Section 4.7 mentions, the estimates, prepared for comparative purposes, 
could be affected by potential cost efficiencies gained by different methods, as well as meeting the 
needs of the birds at lower acreage levels, minimizing the amount of annual construction required. 
Because this is a programmatic document and the riverine reaches span hundreds ofmiles, detailed 
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maps ofpotential areas or sites within each reach would be cumbersome. Such detail would be 
provided in the individual EAs, which as mentioned above, the Tribes would have an opportunity to 
review. 

We appreciate your comments and hope this additional information on process for ESH 
construction activities is helpful. It is important that our partners are involved in the development 
of the DPEIS. We look forward to working with you during the consultation process. Ifyou have 
any questions, you may contact Ms. Cathy Warren, Native American Consultation Specialist, at 
(402) 995-2684, catherine.Lwarren@usace.army.mil; Ms. Cindy Upah, Project Manager, at (402) 
995-2672, cynthias.upah@usace.army.mil or Ms. Kelly Crane, ESH Program Manager, at (402) 
995-2505, kelly.a.crane@usace.army.mil. 

Ifyou are interested in government-to-government consultation to discuss important issues for 
your Tribe regarding the ESH program or the PEIS, please call Mr. Joel Ames, Tribal Liaison, U.S. 
Army Corps ofEngineers, Omaha District, at (402) 995-2909, joel.o.ames@usace.army.mil. 

Sincerely, 

orps ofEngineers 
District Commander 

Enclosures 

Copy Furnished: 
Ms. Adrienne Swallow 
Environmental Protection Specialist 
Standing Rock Sioux Tribe 
Building #1, North Standing Rock Avenue 
P.O.BoxD 
Fort Yates, North Dakota 58538 
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District Water Quality Monitoring at Lake Oahe 

The Omaha District currently monitors water quality at the following seven locations along Lake Oahe: 


l) Inflow - Missouri River at Bismarck, ND 
2) Lake Oahe (RM 1256) Beaver Creek area 
3) Lake Oahe (RMI 196) Mobridge area 
4) Lake Oahe (RM 1153) Whitlocks Bay area 

. 5) Lake Oahe (RMl 110) Cheyenne River area 
6) Lake Oahe (RM1073) area near dam 
7) Oahe Dam Powerplant (discharge from Oahe Dam) 

Parameters Measured and Analyzed at Monitoring sites. 

Parameter Lake 
Near Surface 

Lake 
Near Bottom 

Inflow**** 
Near Surface 

Aud 
Powerplant 

Inflow**** 
Near Bottom 

Alkalinity, Total x x x 
Carbon, Total Organic !TOC) x x x x 
Chlorophyll a Total x x 
Dissolved Organic Matter Colored x x x 
Dissolved Solids, Total x x x 
Microcvstins, Total (Immunoassay) x 
Nitroi<en, Total Ammonia x x x 
Nitrogen, Total Kjeldahl x x x x 
Nitroaen, Total Nitrate/Nitrite x x x 
Phosphorus, Dissolved x x x 
Phosphorus, Orthophosphorus, Dissolved x x x 
Phosphorus, Total x x x x 
Plankton - Phytoplankton x 
Plankton - Zooplankton X (Vertical Tow Bottom to Surface) 

Sulfate, Dissolved x x x 
Suspended Solids Total x x x x 
Suspended Sediment, Total x x 
Metals Scan, Total and Dissolved ( August)* x 
Pesticide Scan (May)** x 
Water Transparency (Secchi Depth) x x 
Field Measurements*** Profile Profile Profile Profile 

Total and dissolved metals scan in August at Inflow and Powerplant sites only. Metal scans to include: aluminum, 
antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, copper, iron, lead, magnesium, manganese, 
mercury, nickel, selenium, silver, thallium, and zinc. Hardness will be calculated from calcium and magnesium 
concentrations. 

** 	 One complete pesticide scan in May at Inflow and Powerplant sites only. Pesticide scan to include: acetochlor, 
alachlor, ametryn, atrazine, benfluralin, bromacil, butachlor, butylate, chlorpyrifos, cyanazine, dimethenamid, diuron, 
EPTC, ethalfluralin, fonofos, hexazinone, isophenphos, metolachlor, metribuzin, pendimethalin, phorate, prometon, 
propachlor, propazine, simazine, terbufos, triallate, trifluralin, and vemolate. 

*** 	 Field measurements to include: water temperature, dissolved oxygen (mg/I and % saturation), pH, conductivity, ORP, 
turbidity, and chlorophyll a. 

**** Inflow samples will be collected from the bank in April and no profile will be taken. 
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actions on reservoir habitat and any water management actions that are identified through other 
studies). 

AMobjectives and applicable scale: The applicability of system-wide productivity and 
population response to AM efforts and the accomplishment ofobjectives will be further clarified in 
the AM Strategy. 

AMactivities outside ofthe PEJS: It will be clarified that any modifications to biological targets 
would be made in consultation with the USFWS and would be in reaction to new data such as 
updated species recovery plans for the two target species or updated population models for these 
species that define new targets for productivity that would support self-sustaining populations and 
preclude jeopardy. It will also be clarified that ifchanging these targets results in a change to the 
management actions or anticipated impacts described in the PEIS, that a new or supplemental 
NEPA document would be drafted to disclose these changes. 

Additionally, .the goal of the AM Strategy will be refined so that it is consistent with that of the 
ESH PEIS. It will be further emphasized in the document that derivations from the PEIS in terms of 
construction methods, source ofmaterial, geographic areas where construction takes place, or 
development of a new plan will require additional NEPA documentation to disclose the impacts 
associated with these actions. For example, the impacts ofsite removal, mentioned in the AM 
Strategy as a potential technique to increase productivity under specific circumstances, would 
require additional NEPA, including environmental analysis and agency and public coordination. 

Response to Comments Regarding Monitoring: 

The AM Strategy will be updated to clarify that habitat quality monitoring will be undertaken 
using the study design adapted from Sherfy et. al., 2007. The text ofthe document will also be 
updated to include additional information regarding potential investigations that may be undertaken 
to reduce uncertainties associated with water quality, bed and bank stability, geomorphology and 
impacts to non-target species where this information is available. 

In response to concerns about landowner impacts and localized sediment transport, the ESH 
program has developed a geomorphic analysis ofselected sites in the Gavins Point Reach. This 
effort is designed to examine and identify changes in the river morphology that are a result ofESH 
construction. In the unlikely scenario that impacts are found that do not fit with the engineering 
design assumptions, the results of the analysis will assist in making modifications to the design 
process and assumptions. Iflandowners suspect ESH is impacting their land, they are encouraged 
to file for an easement or claim for erosion impacts through established procedures. 
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Dredged Material Proposed for Discharge in _Waters of the U.S. - Testing Manual (Inland Testing 
Manual)." The protocol includes the following which are detailed in a developed Sampling and Analysis 
Plan: 

1) Proposed project plans are used to locate representative sampling locations in the identified 
"dredge" areas. 

2) A list ofparameters is developed. Routine parameters analyzed include: 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

Particle Size 
Carbon, Total Organic 
Carbonaceous Biochemical Oxygen Demand 
Chemical Oxygen Demand 
Nitrogen, Ammonia 
Nitrogen, Nitrate/Nitrite 
Nitrogen, Total Kjeldahl 
Phosphorus, Dissolved 
Phosphorus, Total 
Metals (Selected) 
Pesticides (Selected) 

• Section 303 ( d) impairment parameters 
3) Parameters specific to the site are identified and also analyzed. 
4) Sediment samples are collected at identified sites by coring to an appropriate depth. For alluvial 

sediments a coring depth of4 feet has been used. 
5) Receiving water is collected on-site for preparing elutriate samples. 
6) Sediment and receiving water samples are delivered to a laboratory for analysis. 
7) Analytical data are compiled and sent to Project manager who in tum provides to the appropriate 

agency to facilitate Section 401 certification ifrequired. 

This protocol, or a revised one, can be applied to proposed ESH projects in _North Dakota and 
Montana to facilitate 401 Water Quality Certification review. It is believed this process evaluates the 
potential for sequestered contaminants to be released during dredging to construct ESH. 
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United States Department of the Interior 
OFFICE OF THE SECRETARY 


Office ofEnvironmental Policy and Compliance 

Denver Federal Center, Building 67, Room 118 


Post Office Box 25007 (D-108) 

Denver, Colorado 80225-0007 


January 18, 2011 

9043.1 
ER-10/0949 

Ms. Cynthia Upah 
Army Corps of Engineers, Omaha Distiict 
CENWO-PM-AC 
1616 Capitol A venue 
Omaha, Nebraska 68102-4901 

Dear Ms. Upah: 

The Department of the Interior (Interior) has reviewed the U .S. Army Corps of Engineers' 
(Corps) Draft Programmatic Environmental Impact Statement (DPEIS) for the Mechanical 
Creation and Maintenance of Emergent Sandbar Habitat (ESH) in the Riverine Segments of the 
Upper Missouri River. The National Park Service (NPS), U.S. Fish and Wildlife Service 
(USFWS), and U.S. Geological Survey (USGS) offer the following comments and 
recommendations for your consideration: 

NATIONAL PARK SERVICE COMMENTS 

The National Park Service is concerned about potential impacts to the Outstandingly Remarkable 
Values (OR Vs) ofthe Missouri National Recreational River (MNRR). The potential for 
significant cumulative impacts to these values exists in all the alternatives. In order to support 
the efforts ofthe ESH program and protect the ORVs, the NPS will continue to evaluate annual 
work plans to determine the annual and cumulative impacts of ESH construction. If the ESH 
program is found to be negatively impacting the ORVs, the NPS will require measures to 
eliminate permanent adverse effects to the values ofthe MNRR. The NPS will continue to take 
an active role in the plarnring and analysis ofthe ESH program to ensure the ORVs for which 
Congress established the national recreational river are not irreparably damaged. 

The NPS has previously voiced concern over the potential impacts ofthe ESH program on local 
landowners, recreational pursuits, and species other than the least tern (Sterna antillarum 
athalassos) and piping plover (Charadrius melodus) within the MNRR. The short- and 
long-term cumulative effects of the ESH program on localized sediment transport, ecosystem 
functioning, and to species other than the least tern and piping plover are not well known. 
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Ms. Cynthia Upah 2 

Ideally, monitoring and research should be undertaken to detect local, system-wide, and 
species/community-specific impacts to aquatic species and sediment transport. 

The NPS supports the development of an Adaptive Management program. Given the importance 
ofmonitoring impacts from ESH activities upon adjacent landowners and users ofthe MNRR for 
public acceptance ofthis project, the NPS suggests performance metrics be added to quantify the 
potential impacts of ESH activities upon shoreline erosion and recreational use. 

The NPS favors the development ofplanning or policy that would allow for ESH to be built 
using flow modification from the dams. Well-timed and periodic higher dam releases are 
capable ofcreating ESH without heavy equipment and could lessen the potential ofthe ESH 
program to have lasting impacts on the ORV for which the MNRR was established. The NPS 
believes that flows could be used within an "experimental" framework and thereby not violate 
any authorized purposes. 

The NPS administers several additional resources related to the river and its historic condition 
before development. These include the Lewis and Clark National Historic Trail, which shares its 
river route with the Missouri, beyond MNRR, and includes the Fo1t Peck, Garrison and Lewis 
and Clark Lake segments ofthe river; the Knife River Indian Villages National Historic Site at 
the confluence of the Knife River and the Missouri; and the Fort Union Trading Post National 
Historic Site along the upper Missouri. We recommend that the potential site-specific impacts on 
these resources be analyzed during advanced planning of any proposed ESH management 
activities. 

NPS has a continuing interest in working with the Corps to ensure impacts to resources of 
concern are adequately addressed. Ifyou have questions about these comments, and for 
continued consultation and coordination concerning NPS resources, please contact 
Superintendent Steve Mietz, Missouri National Recreational River, by telephone at (605) 665
0209. 

U.S. FISH AND WILDLIFE SERVICE COMMENTS 

TI1e USFWS appreciates the collaborative approach the Corps used to develop the DPEIS 
alternatives. Most of the USFWS' issues are addressed in the draft, and the USFWS is 
encouraged by the potential for additional sandbar habitat construction that will be made possible 
by the completion ofthe PEIS. The USFWS recognizes the difficulties and expense associated 
with construction of this type ofwildlife habitat in a river the size ofthe Missouri, and is fully 
committed to assist the Corps efforts to implement a comprehensive construction effort. The 
USFWS identified a few items in the DPEIS that it believes merit additional consideration: 

1. Include Interim Guidelines. The DPEIS states that it may take 10 years to construct up to the 
"goal levels" outlined in the alternatives, but does not provide checkpoints or interim timeline for 
this period to ensure that the least tern and piping plover populations are sufficiently responding 
to construction. Additionally, with the incremental approach, it could take many more years to 
achieve the necessary targets. For example, if the Corps pursues Alternative 5 for 2 years, under 
which the amount of ESH would actually decline according to Figure S-3, and the birds' 
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populations do not respond sufficiently, the Corps would then construct to the level of 
Alternative 4 in year 3. If it is determined 2 years later that Alternative 4 does not provide 
sufficient habitat, it would be at least year 6 before Alternative 3.5 is initiated, and 16 years 
before sufficient habitat is present to support the reproductive outputs thought necessary for 
recovery. A delay of this length may impact recovery of the species. 

The USFWS recommends that the final PEIS include clearly defined interim guidelines that lay 
out specific population and fledging targets to be met for each species by what year, and an 
alternative plan of action ifthose targets are not m et. Given that the program has been ongoing 
for 7 years, habitat on the river is currently being lost faster than it is being created, and piping 
plover numbers and fledge ratios, in particular, have sharply declined, we believe that the 
timeline to demonstrate the ability to create a sufficient amount of habitat should be relatively 
short. 

2. Future Expectations and Funding. With the exception of the existing program, all ofthe 
PDEIS alternatives presented would require significantly greater annual funds than are cuffently 
spent on the ESH program. The DPEIS shows that under the existing program, more ESH is 
being lost annually than is being created. In order to simply sustain the amount ofhabitat 
present, more than double the average annual budget would have to be spent (Figure S-3). The 
document should include a discussion of an alternative plan of action should funding for that 
amount of ESH not be available. Also, the document gives the impression that after 10 years, 
once the goals are achieved, no additional funds will need to be spent. However, without 
changes to river management, sandbar habitat w ill continue to erode and vegetate, so to maintain 
that level of habitat, the project and all associated expenditures would need to continue in 
perpetuity. In addition, although the numeric and fledge ratio goals for both of the species may 
be achieved w ith this program, recovery will not be achieved unless threats to the species and 
their habitat are removed. To avoid confusion for readers, the PDEIS should present a clear 
explanation of both of these points. 

The USFWS is concerned about both about the Corps' ability to implement sufficient 
construction and about the likelihood ofthe project being consistently funded at a level that 
would allow for viable populations of least terns and piping plovers to successfully reproduce at 
the fledge ratios thought necessary for stability. All of the proposed alternatives require more 
annual funding than has been available on average since 2004. For example, Alternative 3.5, 
which would provide 40 percent less habitat than was estimated to be available in 1998-1999, 
calls for the Corps to create 1,182 acres annually, almost an eight-fold increase over the current 
construction rate of 150 acres per year. The DPE IS estimates that this would require a $36.4 
million dollar annual budget , again almost an eight-fold increase from the average ESH annual 
budget as provided in Table S-11. While the Corps has committed to funding ESH construction 
at approximately $12 million in 2011, it is unclear whether even this level offunding is 
sustainable. The final PEIS should be as clear as possible regarding the certainty of the funding, 
the availability of equipment and expertise to construct this amount ofhabitat, and the 
environmental clearances that would need to be obtained before construction in the various river 
reaches. 
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3. Adaptive Management. The Adaptive Management Plan (Appendix H) is a logical place for 
a robust description of alternative actions that will be taken ifthe habitat goals and/or bird 
response does not progress as anticipated. The Adaptive Management Plan should include a 
broad suite of actions (including those identified above) that will be taken if sufficient habitat is 
not provided through mechanical means or vegetation control (if vegetation control is included 
as more than an experimental action). Currently, the Adaptive Management Plan provides an 
excellent roadmap for monitoring success of actions taken, and to determine whether or not 
sufficient habitat has been constructed by bird response, but it does not provide an alternative 
plan of action. The USFWS recognized in our 2003 Biological Opinion (BO) that creating 
habitat mechanically was an experimental method. For this reason, the 2003 BO required that an 
adaptive management plan be developed so that ifmechanically-created habitat could not be 
created or was not successfully used by birds, the Corps could tum to an alternative action laid 
out in the plan. To date, nesting habitat has not been created in sufficient quantities or over a 
large enough area to be adequate to suppo1t desired least tern and piping plover populations. 
Therefore, we recommend that the Adaptive Management Plan provide a roadmap for alternative 
actions ifthis continues to be the case. 

In response to reservoir filling in 2010, the Corps released high flows from Gavins Point Dam 
from September to December. The high flows prevented the Corps from constructing the 
amount of ESH planned for the 2011 nesting season in the river reach below the Gavins Point 
Dam. However, this situation created an opportunity for the Corps to experiment with an 
alternative means of creating ESH using sand-filled geotextile tubing (geotubes) to construct sets 
offlow obstructions (chevrons). These temporary structures were intended to create exposed 
sandbar acres within the previously planned construction footprints ofeach project area. The 
tubes proved to be difficult to construct during the high flows, and some construction was 
abandoned. 

The Corps should be prepared to retest the use of geotubes in the future , when the opportunity 
again arises. Ifthe geotubes were secured in place during low flows, they may still prove to be a 
good method to build ESH by subsequent high flows. While we are testing the hypotheses that 
ESH can be recovered with bulldozers and dredging, we should also test other methods of 
creating ESH during high flows , such as the use of geotubes and "large woody debris" (LWD) 
with associated monitoring and adaptive management. The USFWS recommends that the Corps 
develop a plan to shape future needs to evacuate water from the system to allow the largest 
possible benefit to existing and newly created habitat. This plan could include placement of 
geotubes or LWD prior to release ofhigh flows, with a list of objectives and alternatives that 
include differing magnitudes and durations ofthe high flows events. 

4. Scope of the PD EIS. While the DPEIS includes an analysis of all ofthe proposed 
alternatives, in the public meetings the Corps stated that they would need to do further NEPA 
analysis if they determined, through adaptive management, that Alternative 3.5 did not provide 
sufficient habitat. Ifthis is the case, we recommend that the document clearly state so. 
Alternative 3 is for the acreage of habitat recently calculated via a GIS analysis as being present 
in 1998/1999 (after high water in 1995/1996 created ESH through flows). One premise of the 
2003 BO was that habitat produced during the high-water years resulted in sufficient habitat for 
both species for the first time since bird surveys began. This document seems to provide the 
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sufficient analysis needed related to all alternatives, thus fulfilling the purpose of any additional 
NEPA docrnnentation. 

The DPEIS is limited to a discussion of mechanical creation of ESH on the riverine reaches, but 
even within that narrow scope of analysis we believe the options included are overly limited. 
Already, the Corps is attempting options which are not analyzed in the PEIS, or barely 
mentioned (e.g. flows and geotubes, vegetation removal), and we anticipate that these options 
will continue to be used extensively in the future. In addition to identifying mechanical creation 
as one example of a method that may be used to provide habitat, Reasonable and Prudent 
Alternative (RPA) IV(b )3 discusses a number of other possible ways to provide habitat. The 
document should be broad and flexible enough to incorporate options that may be needed to 
meet least tern and piping plover habitat needs if it is not possible to build it all mechanically. It 
should clearly lay out how the Corps plans to consistently provide habitat, even under high-water 
conditions. 

The USFWS suggests that the Corps include the following options for providing ESH: 

Geotube or other mateiial use for island creation through sediment deposition: The 
Corps is currently experimenting with this method as a means to provide habitat. While early 
indications suggest that deploying the geotubes was more difficult than anticipated, and we 
do not yet know how much, if any, habitat was created, it is likely that some variation on this 
method will be used in the future under high-water conditions. We recommend that the 
document include a discussion of this method and how the Corps may use it in the future. 
For example, in a recent meeting (CORE Team, September 15-16, 2010, in Kansas City), the 
Corps indicated that the habitat created behind the geotubes would likely have to be 
overtopped with sand to raise the sandbars out ofthe water far enough so that future flow 
events would not flood them. The document should contain a thorough discussion of 
potential methodologies. 

Low-summer releases on a reach-by-reach basis: Researchers from the Virginia 
Polytechnic Institute and State University noted that during the years with low flow, piping 
plover chicks gained weight more quickly, fledged sooner, and had higher fledging rates than 
in years with higher flows. These effects presumably occurred because of the dual effects of 
lower predation pressure because of increased available area and more wetted sand available 
for foraging. The least tern fledge ratio also likely improves with lower flows because of 
decreased predation pressure, but we are still awaiting the study results from USGS. 

A review ofthe Master Manual so that the RPA II(a) Gavins Point Fall Test to release 
60,000 cubic feet per second for 60 days to create habitat can be run when water levels 
allow: A release near this level fortuitously occutTed during the fall of2010 because ofhigh 
storage levels, but the Master Manual should be modified to align with the 2003 BO, so that 
in the future this action can be taken even without a necessity for reservoir evacuation. The 
Corps has indicated that they will wait to begin the process necessary to amend the Master 
Manual until they see ifthe fall 2010 high flow created habitat, which should be evident this 
winter (2011). We look forward to an analysis of the success ofthe high flows and offer our 
assistance to the process of amending the Master Manual if it appears that these fall flows 
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have created habitat. Now that flows have dropped for the winter, it should be possible to 
include at least a general discussion ofwhether the flows seen in the fall of 2010 produced 
ESH. 

Reservoir habitat actions: RP A IV(b)3 includes a list of suggested actions that could be 
taken in the reservoirs or reservoir headwaters to provide ESH. Since the 2003 BO, a 
number of additional options to provide reservoir habitat have been discussed. For example, 
there may be opportunities for habitat creation on Lake Sharpe or in the headwaters or on the 
shorelines, islands, or peninsulas of Lakes Oahe and Sakakawea. 

A plan for how unbalancing of the reservoirs will be accomplished to provide habitat: 
At the recent CORE meeting, the Corps described a variation on how the reservoirs would be 
unbalanced in the future and expressed some reservations as to the potential for reservoir 
unbalancing to provide opportunities for least terns and piping plovers to nest successfully. 
A discussion of reservoir unbalancing, including the potential risks to least terns and piping 
plovers, should be included in the document. 

Vegetation control is only discussed as a study (section 4.11.4, page 4-45 to 4-46): The 
potential methods and impacts of vegetation control should be discussed as an implementable 
tool rather than just an experiment. 

5. Conflicting Guidelines for Water Release. While we appreciate and support the need to 
minimize flooding downstream, as well as the other system purposes for which the Corps 
manages water, we are concerned that flow constraints differ depending on the purpose of water 
release. For example, the flow limits on actions taken for environmental benefit are subject to a 
great deal of scrutiny, and can have lower risk tolerance levels than the same or higher releases 
to support other purposes. The USFWS strongly recommends that the Corps evaluate their 
approach to similar actions which appear to be treated differently depending on their purpose. 

6. ESH Work Schedule and Biological Implications. The implications of natural versus 
constructed sandbar creation and bird selection should be discussed in terms of fledgling success 
and the timeframe in which natural versus constructed bars appear on the system. Since natural 
bars are a result of a high-flow event, a large number of new bars become available in a single 
year, and all ofthe bars age together until a new flow event creates a new set of ESH. By 
contrast, the construction program has created only a few constructed sandbars in a reach during 
a single year. 111ese few bars draw in a disproportionately high number of birds, thereby 
attracting predators and causing chicks to compete for resources. The PEIS should evaluate the 
benefits of alternative patterns of construction and maintenance to incorporate the birds' 
demonstrated preference for new bars to ensure that the constructed bars do not become a 
biological sink. 

7. Effect of Buffers on EHS Construction Areas. The USFWS found the discussion ofbuffers, 
which is repeated throughout the DPEIS, to be confusing. In several places the DPEIS seems to 
indicate that constructing the stated an10unt of habitat is not possible because more river bed 
would be disturbed than exists. However, in our discussions on this subject, most recently on 
September 10, 2010, the Corps indicated thatthese estimates were based on so-called "exclusion 
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zones" in which work may in fact occur. The USFWS recommends that the Corps further 
explain the exclusion zones and provide a discussion ofhow the Corps will determine when it is 
acceptable to do work in an "exclusion zone." 

U.S. Fish and Wildlife Service Specific Comments 

Appendix B, P. 3-11, Section 3.4 Productive Emergent Sandbar Habitat Characteristics: 
This section is misleading on several counts. First, it focuses exclusively on nesting rather than 
fledging success. While nesting success is an important component ofreproductive success, it is 
not directly correlated with fledging success. Fledging success data exists, both from the Corps ' 
database and from the researchers who overlapped with much ofthe time period covered. 
Second, this section seems to compare natural sandbar habitat that was created during the high
water years of 1996-1997 with created habitat constructed starting in 2004. The document 
should clearly explain that the natural habitat being compared is several years old, compared 
with newly-created constructed sandbars. Productivity declines are similar on constructed and 
natural sandbars, and birds preferentially select the newly-created constructed bars over older 
bars, regardless of how they are created. 

Appendix C: Emergent Sandbar Habitat Mechanical Creation and Replacement Assumptions: 
The basis for the erosion rates assumption should be more clearly explained. The erosion rate in 
different reaches and at different discharges likely varies dramatically, an intricacy which is not 
well explained. As more data are collected, this important information can be improved 
accordingly. The final PEIS should clearly explain the limitations of the currently available data. 

Appendix C, P. l, 1 Introduction: 
The document states that "the majority of other attempts to create ESH via vegetation removal 
techniques have been sparsely used by least terns and piping plovers, based on data gathered to 
date." It is our understanding that while the vegetation removal efforts have had sparse bird 
usage in reaches below Fort Randall and Gavins Point Dams, both terns and plovers successfully 
used the vegetation-control sandbars below Garrison Dam for a number of years. We suggest 
that the Corps check the data, and correct the PEIS as appropriate. 

Appendix C, P. 26, Table 10: 
Appendix C presumably provides the background infonnation for the buffers, which limit the 
amount ofESH that can be constructed on each reach in the system. As we commented above, 
the buffers discussion is confusing and should be reworked throughout the document. In this 
section, the basis behind the assumptions for the exclusion zones should be more clearly 
explained. Many of the exclusion zones shown in Table 10 seem large (for example, the 3.5 mile 
exclusion zones from power generating station intakes and discharges). The document is vague 
on the discretion that the Corps plans to use in encroaching on some ofthese exclusion zones. 

The USFWS appreciates the Corps continued efforts to work towards recovery of the least tern 
and piping plover. Questions concerning the USFWS' comments may be directed to Mike 
Olson, Missouri River Coordinator, at telephone (701) 250-4481 or at mike_olson@fws.gov. 
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U.S. GEOLOGICAL SURVEY C01\1M:ENTS 

Section 4 .11 Other L ikely Actions to be Implemented P . 445: 
The DPEIS references a cooperative study with USGS, U SFWS, NPS, and state agencies that 
included test p lots on 15 s andbars m the Missouri River from the Gav ins Point River Segm ent to 
the Garrison R iver Segment. The document indicates that the r esults of the sb.ldy were expected 
in the fall of 2010, however, the do::ument does not provide any Information W e recommend 
that the F inal EIS provide a citatior. for the study, a dlsaission of the results, and re ference to any 
study findings that were used in thE assessments 

Appendix B Sect.ion 2 : Data Sources and Methodology at P 2-2 
The DPEIS states that ' Nest data from the Missouri RiverRecov~ Program Least Tern and 
Piping Plover Data Management System (TP DMS ) were used to assess the physical conditions, 
location, and persistence ofnesting-habitat in the study area segments." We recommend that the 
Final EIS include recent scientific infonnation on status and trends, distribution and trend maps, 
and population change analysis results available from Sauer et al (2008), and information on the 
least tern and piping plover habitats on the Missouri River (Strong, 2007). Based on this 
infonnation, the impact assessments, analyses, and mitigation actions may require rev islon. 

Ifyou have any questions concerning the USGS comments, please contact Gary Lecain, USGS 
Coordinator for Environmental Document Reviews, at telephone (303) 236-5050 (x229) or at 
gdlecain@usgsgov 

Thank you for the opportunity to review and comment on the DPEIS. 

Sincerely, 

Robert F Stewart 
Regional Environmenta l Officer 
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DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, OMAHA DISTRICT 

1616 CAPITOL AVENUE 
OMAHA NE 68102-4901 

REPLY TO 

ATTENTION OF April 13, 2011 


Planning, Programs, and Project Management Division 

Mr. Robert F. Stewart 
Regional Environment Officer 
U.S. Department of the Interior 
Office of the Secretary 
Office ofEnvironmental Policy and Compliance 
Denver Federal Center, Bldg 67, Rm 118 
Post Office Box 25007 (D-108) 
Denver, CO 80225-0007 

Dear Mr. Stewart: 

The U.S. Army Corps ofEngineers, Omaha District (Corps) received your letter dated 
January 18, 2011, in response of your review of the Draft Programmatic Environmental Impact 
Statement (PEIS) for the Mechanical Creation and Maintenance ofEmergent Sandbar Habitat 
(ESH) in the Riverine Segments ofthe Upper Missouri River. We appreciate the participation of 
your staff on the review of the PEIS, as well as individual ESH Project Delivery Teams (PDTs). 
Your department's input is vital to our implementation of necessary Biological Opinion tasks 
within the Missouri River. The rest of this document includes the comments you provided and 
our responses. Comments and responses have been incorporated into the Final PEIS, which we 
expect to distribute mid-May. A Record of Decision is anticipated to be issued in August 2011. 

NATIONAL PARK SERVICE (NPS) COMMENTS 

1. NPS: The National Park Service is concerned about potential impacts to the Outstandingly 
Remarkable Values (ORVs) of the Missouri National Recreational River (MNRR). The 
potential for significant cumulative impacts to these values exists in all the alternatives. In order 
to support the efforts of the ESH program and protect the ORVs, the NPS will continue to 
evaluate annual work plans to determine the annual and cumulative impacts of ESH construction. 
If the ESH program is found to be negatively impacting the ORVs, the NPS will require 
measures to eliminate permanent adverse effects to the values of the MNRR. The NPS will 
continue to take an active role in the planning and analysis of the ESH program to ensure the 
ORVs for which Congress established the national recreational river are riot irreparably 
damaged. 

Response: Continued coordination will occur with the NPS in the planning and analysis of site 
specific ESH plans to ensure the protection ofthe ORVs for which the MNRR was established 
will be an ongoing priority for projects in the MNRR. The Corps will work with the NPS to 
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identify measures to minimize impacts, and if the ESH program is found to be negatively impacting 
the ORVs, identify measures to minimize adverse effects. 

2. NPS: The NPS has previously voiced concern over the potential impacts ofthe ESH program on 
local landowners, recreational pursuits, and species other than the least tern (Sterna antillarum 
athalassos) and piping plover (Charadrius melodus) within the MNRR. The short- and long-term 
cumulative effects of the ESH program on localized sediment transport, ecosystem functioning, and 
to species other than the least tern and piping plover are not well known. Ideally, monitoring and 
research should be undertaken to detect local, system-wide, and species/community-specific 
impacts to aquatic species and sediment transport. 

Response: The following items will be expanded on within the final version of the PEIS: 
Impacts to Landowners: Restrictions on sandbar placement are meant to limit the changes to the 
natural geomorphic conditions of the river prior to placement. In response to concerns about 
landowner impacts and localized sediment transport, the ESH program has developed a geomorphic 
analysis of selected sites in the Gavins Point Reach. This effort is designed to examine and identify 
changes in the river morphology that are a result ofESH construction. In the unlikely scenario that 
impacts are found that do not fit with the engineering design assumptions, the results of the analysis 
will assist in making modifications to the design process and assumptions. If landowners suspect 
ESH is impacting their land, they are encouraged to file claims for erosion through established 
procedures. 

Ban/dine Monitoring: For future years, Corps has developed a monitoring plan applicable to any 
reach of the river that has ESH activities. The monitoring plan will be first implemented in the 
Gavins Point Reach. It will compare permanently established 'control' sites to current and previous 
construction sites. This process will allow for estimation ofbank erosion not directly inducted by 
ESH project, and then a comparison to any bank changes in the vicinity ofESH projects. It is not 
reasonable to monitor every mile of the riverbank in ESH construction reaches, so sites will be 
selected that are valid surrogates for the majority of the river reach. 

In the Draft ESH AM Strategy, potential impacts to shoreline erosion are framed as an 
"Uncertainty" related to Non-target impacts ofprogram implementation (Appendix H, page 3). 
While the Corps agrees that this is an important issues that should b.e resolved, the strategy proposes 
that they would be addressed through "Investigations" taken to reduce these uncertainties 
(Appendix H, page 26). The Corps looks forward to working with the NPS during the 
implementation of the AM strategy to help prioritize and design investigations for the program to 
reduce these uncertainties. 

Sediment Monitoring: System-wide sediment transport monitoring is in place as part of the 
Operations and Maintenance (O&M) Program. In addition, an increased detail assessment of 
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sediment sinks and sources in the basin is being completed in conjunction with the 
recommendations ofthe National Research Council based on their findings as part of the 2010 
report on Missouri River Sedimentation. Local monitoring for sediment impacts is being completed 
throughout numerous sub-basins in the Missouri River Basin through various programs. The 
integration of sub-basin results in the future will add to the overall knowledge ofbasin-wide 
sediment impacts. 

Sediment impact investigations that will be addressed as part of the future monitoring plan include 
channel location and depth change, bank location and any subsequent change, and river cross
section change (conveyance). These will be monitored annually at established control sites and 
representative ESH construction sites for at least two years after construction. 

Impacts to Other Species: Species that have benefitted from bare sandbars created naturally and 
historically are also benefitting from our constructed sandbars. One caveat is a potential of 
increased predation; however, a predation management plan is in place. In addition, as habitat is 
added to the system, particularly with pending plans in the Gavins Point, Fort Randall and Garrison 
reaches, the habitat will be more spread out, limiting the potential for a high loss due to weather on 
predators. Monitoring for many species, such as turtles, should be done at about the same time the 
least terns and piping plovers are nesting/brood-rearing, creating a limited time to be in these areas. 
Multiple mussel surveys were completed in the Gavins Point reach between 2004 and 2008. When 
site-specific concerns have been raised regarding a particular species (such as mussels), the ESH 
PDT, including the NPS, has considered and implemented alternate designs or locations. 

Noxious Weeds: Vegetation encroachment, including noxious weeds, is monitored. We will 
continue to adhere to the NPS Exotic Plant Management Plan in the MNRR. 

Impacts to Recreation: In recent construction years the Corps has limited construction during the 
main recreation season of Memorial Day to Labor Day as requested by the NPS, but has also asked 
for some flexibility in mobilizing equipment in advance of construction. The recreation appendix 
provides detailed usage in every reach, although private usage from riverside domiciles may be 
under-reported. Outside of limited and temporary construction-related impacts, limitation of 
sandbar usage during the nesting season is a necessary restriction. Some conflict can be alleviated 
through the planning phase and site selection, with the PDT attempting to avoid heavily recreated 
bars or areas. An additional investigation can be added to the draft AM Strategy to address 
uncertainties and potential impacts to recreation due to program implementation. 

3. NPS: The NPS supports the development of an Adaptive Management program. Given the 
importance ofmonitoring impacts from ESH activities upon adjacent landowners and users ofthe 
MNRR for public acceptance of this project, the NPS suggests performance metrics be added to 
quantify the potential impacts ofESH activities upon shoreline erosion and recreational use. 
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Response: The planned geomorphic analysis in Gavins Point River Segment and estimation of 
bank erosion are noted above. This information can be utilized in the AM plan, since impacts of 
erosion are framed as uncertainties. Ifneeded, based on results of initial efforts, additional 
investigations could be crafted. This is docuinented in Section 4.10 of the PEIS. 

4. NPS: The NPS favors the development ofplanning or policy that would allow for ESH to be 
built using flow modification from the dams. Well-timed and periodic higher dam releases are 
capable of creating ESH without heavy equipment and could lessen the potential of the ESH 
program to have lasting impacts on the ORV for which the MNRR was established. The NPS 
believes that flows could be used within an "experimental" framework and thereby not violate any 
authorized purposes. 

Response: Flow modification to create ESH was considered in the Master Manual FEIS, and such 
options were either considered ineffective at creating habitat, or in some cases could result in 
increase ESH erosion; therefore, these options were eliminated in the Master Manual. Such 
considerations are outside of the scope of this document, and would require additional study as part 
ofa review of the Master Manual. 

5. NPS: The NPS administers several additional resources related to the river and its historic 
condition before development. These include the Lewis and Clark National Historic Trail, which 
shares its river route with the Missouri, beyond MNRR, and includes the Fort Peck, Garrison and 
Lewis and Clark Lake segments of the river; the Knife River Indian Villages National Historic Site 
at the confluence of the Knife River and the Missouri; and the Fort Union Trading Post National 
Historic Site along the upper Missouri. We recommend that the potential site-specific impacts on 
these resources be analyzed during advanced planning of any proposed ESH management activities. 

Response: Potential site-specific historic conditions will be considered, including impacts to the 
Lewis & Clark National Historic Trail, and coordinated with the NPS during planning ofESH 
construction or maintenance activities. 

U.S. FISH AND WILDLIFE SERVICE COMMENTS 

1. USFWS: Include Interim Guidelines. The draft PEIS states that it may take 10 years to 
construct up to the "goal levels" outlined in the alternatives, but does not provide checkpoints or 
interim timeline for this period to ensure that the least tern and piping plover populations are 
sufficiently responding to construction. Additionally, with the incremental approach, it could take 
many more years to achieve the necessary targets. For example, ifthe Corps pursues Alternative 5 
for 2 years, under which the amount ofESH would actually decline according to Figure S-3, and the 
birds' populations do not respond sufficiently, the Corps would then construct to the level of 
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Alternative 4 in year 3. Ifit is determined 2 years later that Alternative 4 does not provide 
sufficient habitat, it would be at least year 6 before Alternative 3.5 is initiated, and 16 years before 
sufficient habitat is present to support the reproductive outputs thought necessary for recovery. A 
delay of this length may impact recovery of.the species. 

The USFWS recommends that the final PEIS include clearly defined interim guidelines that lay out 
specific population and fledging targets to be met for each species by what year, and an alternative 
plan ofaction if those targets are not met. Given that the program has been ongoing for 7 years, 
habitat on the river is currently being lost faster than it is being created, and piping plover numbers 
and fledge ratios, in particular, have sharply declined, we believe that the timeline to demonstrate 
the ability to create a sufficient amount ofhabitat should be relatively short. 

Response: The following implementation timeline and checkpoints have been developed and will 
continue to be coordinated with the USFWS, and included in the final PEIS. For comparison 
purposes, the annual cost estimates shown in the document were based on the assumption that it 
would take 10 years to reach the total number of acres specified for each alternative. However, 
actual implementation will follow an AM approach with sequential implementation of the acres in 
progressively larger amounts up to Alternative 3.5 acres. Actual construction duration will depend 
on annual programmatic funding and depend on various factors including annual erosion or 
accumulation ofhabitat due to river processes. Once a quantity of acres is attained that supports the 
bird populations (both population size and productivity), those acres would be sustained indefinitely 
until the status ofthe birds change. Figure S-3 in the Executive Summary/Figure 4-2 will be 
removed and replaced with clarifying copy and the new figure below. 

Consistent with the AM Strategy an implementation plan is proposed where acreage is increased on 
the system while biological metrics are tracked. Data from monitoring and investigations would be 
compiled and analyzed on an annual basis. Every third year, a review would be conducted to assess 
whether changes to the AM strategy are warranted including acreage targets associated with 
Objective 3. 

The figure below depicts the intended implementation plan where acreage is continually increased 
with target levels established for every three years and a potential of eventually reaching the acreage 
associated with Alternative 3.5 (4,370 acres) by the year 2030. However, every three years this 
acreage target would be assessed based on the biological response data collected. 
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Figure 4-3: Implementation Timeline for PEIS Alternatives (contingent upon available funding) 

As depicted in the figure, the implementation plan would target reaching the acreage associated 
with Alternative 5 (1,315 acres) by the first three-year review in 2015. Ifthe biological response 
indicates that this acreage is sufficient, then the replacement phase of the project would be initiated, 
with this acreage replaced indefinitely. Regular checks would occur every three years. On the 
other hand, ifthe biological metrics indicate that more habitat is needed, efforts to create habitat 
would be accelerated with a target ofreaching the acreage associated with Alterative 4 (1 ,985 acres) 
by 2021 with an interim goal ofreaching approximately 1,762 acres by the 2018 three-year review. 

While the graphic depicts a generalized implementation plan where consistent progress is made, the 
actual acreages are likely to be much more dynamic. For example, the acreage calculations in the 
PEIS assume that the habitat available in 2005, when the analysis was performed, exists for all of 
the alternatives when implemented. However, the figure shows the starting point in 2012 based 
upon the most recently available data of ESH in the riverine reaches. Ifthis is not the case in the 
year the program is implemented, an adjustment will be made. Another example is that interim 
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acreages may also be held in a replacement cycle if they are found to meet biological objectives. If 
acreage alternatives are reached sooner than anticipated due to factors such as natural deposition on 
the system (e.g. due to episodic/high flow event) or lower than expected rates oferosion and 
vegetation, it is likely that implementation would at that point transition into the replacement phase 
for one to three years to determine whether or not that acreage is sufficient based on biological 
responses. Ifit is found to be sufficient, that acreage would continue to be sustained indefinitely. If 
it appears to be insufficient to support the species, efforts would to increase acreages would resume 
the implementation schedule. 

2. USFWS: Future Expectations and Funding. With the exception of the existing program, all of 
the draft PEIS alternatives presented would require significantly greater annual funds than are 
currently spent on the ESH program. The draft PEIS shows that under the existing program, more 
ESH is being lost annually than is being created. In order to simply sustain the amount ofhabitat 
present, more than double the average annual budget would have to be spent (Figure S-3). The 
document should include a discussion ofan alternative plan of action should funding for that 
amount ofESH not be available. Also, the document gives the impression that after 10 years, once 
the goals are achieved, no additional funds will need to be spent. However, without 
changes to river management, sandbar habitat will continue to erode and vegetate, so to maintain 
that level ofhabitat, the project and all associated expenditures would need to continue in 
perpetuity. In addition, although the numeric and fledge ratio goals for bothof the species may be 
achieved with this program, recovery will not be achieved unless threats to the species and their 
habitat are removed. To avoid confusion for readers, the PDEIS should present a clear explanation 
ofboth ofthese points. 

The USFWS is concerned about both about the Corps' ability to implement sufficient construction 
and about the likelihood of the project being consistently funded at a level that would allow for 
viable populations of least terns and piping plovers to successfully reproduce at the fledge ratios 
thought necessary for stability. All ofthe proposed alternatives require more annual funding than 
has been available on average since 2004. For example, Alternative 3.5, which would provide 40 
percent less habitat than was estimated to be available in 1998-1999, calls for the Corps to create 
1,182 acres annually, almost an eight-fold increase over the current construction rate of 150 acres 
per year. The draft PEIS estimates that this would require a $36.4 million dollar annual budget, 
again almost an eight-fold increase from the average ESH annual budget as provided in Table S-11. 
While the Corps has committed to funding ESH construction at approximately $12 million in 2011, 
it is unclear whether even this level of funding is sustainable. _The final PEIS should be as clear as 
possible regarding the certainty ofthe :funding, the availability ofequipment and expertise to 

· construct this amount ofhabitat, and the environmental clearances that would need to be obtained 
before construction in the various river reaches. 
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Response: The document will make it clear that once acreage is attained that supports the species, 
those levels will be maintained indefinitely. In most cases annual funding to replace habitat will 
approach the original cost level to establish it. This will also be made clear in the document. The 
document lists the environmental clearances requited in Chapter 9, but these can be cross referenced 
where appropriate. 

The uncertainty of the effect of flows on habitat availability, particularly in high water years, has 
been addressed in part by past designs. Through previous planning, the flow-frequency in each 
river segment has been evaluated and top elevations of the constructed sandbars have been set to 
ensure habitat availability up to the 20% exceedance flow (20% chance of flows overtopping the bar 
in any give year). In addition, sandbar complexes are often tiered at different heights. This has 
allowed for diversity in sandbar habitat throughout the changing flow conditions. In continuous 
years ofhigh water, the exceedance flow may need to be increased to continue to provide habitat at 
higher flows. 

It will be noted in the PEIS that considerable uncertainties exist related to funding, which is subject 
to Administrative and Congressional action. The actual construction duration will depend on 
annual programmatic funding and on various factors (such as erosion or accumulation ofhabitat). 
In addition, the draft ESH AM Strategy is scoped to the actions currently proposed for 
implementation as described in the ESH PEIS and attempts to provide flexibility in the 
implementation of those actions regarding construction methods, distribution ofhabitat, and overall 
acreage targets to meet the objectives described. In addition, the strategy describes the potential 
need to re-enter the planning cycle and develop a "New Plan" in the event that these objectives 
cannot be met through the actions described in the PEIS (Appendix H, page 21). The need for this 
will be evaluated through the implementation of the AM strategy and will be assessed as part of a 
periodic 3-year review of the AM strategy (Appendix H, page 50). 

3. USFWS: Adaptive Management. The Adaptive Management Plan (Appendix H) is a logical 
place for a robust description of alternative actions that will be taken ifthe habitat goals and/or bird 
response does not progress as anticipated. The Adaptive Management Plan should include a broad 
suite of actions (including those identified above) that will be taken if sufficient habitat is not 
provided through mechanical means or vegetation control (ifvegetation control is included as more 
than an experimental action). Currently, the Adaptive Management Plan provides an excellent 
roadmap for monitoring success of actions taken, and to determine whether or not sufficient habitat 
has been constructed by bird response, but it does not provide an alternative plan ofaction. The 
USFWS recognized in our 2003 Biological Opinion (BiOp) that creating habitat mechanically was 
an experimental method. For this reason, the 2003 BiOp required that an adaptive management plan 
be developed so that ifmechanically-created habitat could not be created or was not successfully 
used by birds, the Corps could tum to an alternative action laid out in the plan. To date, nesting 
habitat has not been created in sufficient quantities or over a large enough area to be adequate to 
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support desired least tern and piping plover populations. Therefore, we recommend that the 
Adaptive Management Plan provide a roadmap for alternative actions if this continues to be the 
case. 

In response to reservoir filling in 2010, the Corps released high flows from Gavins Point Dam from 
September to December. The high flows prevented the Corps from constructing the amount ofESH 
planned for the 2011 nesting season in the river reach below the Gavins Point Dam. However, this 
situation created an opportunity for the Corps to experiment with an alternative means of creating 
ESH using sand-filled geotextile tubing (geotubes) to construct sets offlow obstructions (chevrons). 
These temporary structures were intended to create exposed sandbar acres within the previously 
planned construction footprints ofeach project area. The tubes proved to be difficult to construct 
during the high flows, and some construction was abandoned. 

The Corps should be prepared to retest the use ofgeotubes in the future, when the opportunity again 
arises. Ifthe geotubes were secured in place during low flows, they may still prove to be a good 
method to build ESH by subsequent high flows. While we are testing the hypotheses that ESH can 
be recovered with bulldozers and dredging, we should also test other methods of creating ESH 
during high flows, such as the use of geotubes and "large woody debris" (L WD) with associated · 
monitoring and adaptive management. The USFWS recommends that the Corps develop a plan to 
shape future needs to evacuate water from the system to allow the largest possible benefit to 
existing and newly created habitat. This plan could include placement ofgeotubes or L WD prior to 
release ofhigh flows, with a list ofobjectives and alternatives that include differing magnitudes and 
durations of the high flows events. 

Response: The mechanical creation of ESH through the primary methodology ofbulldozing and 
dredging has proven to be successful. The Corps looks forward to opportunities to provide ESH in 
other ways, which have the potential to be both less expensive and less impactful. The Corps has 
undertaken a flow obstruction method study to examine the possible methods that would mimic the 
geotextile tube approach used in 2010. The study, to be completed in late 2011 will examine 
multiple methods, and apply two-dimensional hydraulic modeling to a representative section in the 
Gavins Point reach. The knowledge gained from this analysis will assist in selecting possible 
biodegradeable, less expensive options for future construction. The Corps fully intends to examine 
flow obstruction methods for ESH creation. While deployment ofsuch methods has only been 
accomplished at higher discharges, their function at various flows will be examined as warranted by 
river conditions. 

Additional information on alternative methodologies has been added to the document. The 
Adaptive Management Plan has incorporated the continued testing ofvegetation removal, geotubes 
and other flow obstruction methods and, as noted above, describes the potential need to re-enter the 
planning cycle and develop a ''New Plan" in the event that biological objectives cam1ot be met. 
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4. USFWS: Scope ofthe draft PEIS. While the draft PEIS includes an analysis of all of the 
proposed alternatives, in the public meetings the Corps stated that they would need to do further 
NEPA analysis if they determined, through adaptive management, that Alternative 3.5 did not 
provide sufficient habitat. Ifthis is the case, we recommend that the document clearly state so. 
Alternative 3 is for the acreage ofhabitat recently calculated via a GIS analysis as being present in 
1998/1999 (after high water in 1995/1996 created ESH through flows). One premise ofthe 2003 
BiOp was that habitat produced during the high-water years resulted in sufficient habitat for both 
species for the first time since bird surveys began. This document seems to provide the sufficient 
analysis needed related to all alternatives, thus fulfilling the purpose of any additional NEPA 
documentation. 

The draft PEIS is limited to a discussion ofmechanical creation ofESH on the riverine reaches, but 
even within that narrow scope of analysis we believe the options included are overly limited. 
Already, the Corps is attempting options which are not analyzed in the PEIS, or barely mentioned 
(e.g. flows and geotubes, vegetation removal), and we anticipate that these options will continue to 
be used extensively in the future. In addition to identifying mechanical creation as one example of 
a method that may be used to provide habitat, Reasonable and Prudent Alternative (RPA) IV(b)3 
discusses a number ofother possible ways to provide habitat. The document should be broad and 
flexible enough to incorporate options that may be needed to meet least tern and piping plover 
habitat needs if it is not possible to build it all mechanically. It should Clearly lay out how the Corps 
plans to consistently provide habitat, even under high-water conditions. 

Response: The final document will be clearer in its definition ofmechanical creation, which will 
be broadened to include the alternative methods such as flow obstruction methods or vegetation 
removal. In addition, the "maximum of acres associated with Alternative 3.5" will be reworded as a 
current construction limit ofAlternative 3.5 acres, with that defined as a checkpoint if the birds 
have not responded positively and are not meeting prescribed metrics. The path forward from that 
point will be defined. The analysis of impacts did extend throughout the alternatives up to 
Alternative 1; therefore NEPA coverage has been provided, but if it is determined to construct 
beyond Alternative 3.5, a new record of decision may need to be published, or ifanother 
methodology or program decision is made that is not covered in the document, supplemental NEPA 
would be completed. 

The USFWS suggests that the Corps include the following options for providing 
ESH: 

a. USFWS: Geotube or other material use for island creation through sediment 
deposition: The Corps is currently experimenting with this method as a means to provide habitat. 
While early indications suggest that deploying the geotubes was more difficult than anticipated, and 
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we do not yet know how much, if any, habitat was created, it is likely that some variation on this 
method will be used in the future under high-water conditions. We recommend that the document 
include a discussion ofthis method and how the Corps may use it in the future. For example, in a 
recent meeting (CORE Team, September 15-16, 2010, in Kansas City), the Corps indicated that the 
habitat created behind the geotubes would likely have to be overtopped with sand to raise the 
sandbars out of the water far enough so that future flow events would not flood them. The 
document should contain a thorough discussion ofpotential methodologies. 

Response: In addition to the flow obstruction methodology study mentioned above, the Corps is 
examining alternative methodologies to create ESH. Some examples include flow obstructions, 
hydraulic movement ofbed materials (not dredging), flow redirection, external sand resources, and 
other technologies that may be appropriate. Materials types for any of these technologies could 
range from naturally biodegradable, man-made, to synthetic. Opportunities may arise to leave the 
materials in the river. Other projects may require removal of some or all of the materials used. 

A general discussion of geotube methodology and potential impacts will be added to the PEIS. 
Specific impacts resulting f'rom projects of this nature will be addressed in site specific 
Environmental Assessments. It will include a description ofpossible materials. Design ofsuch 
projects will be done in a way to ensure that project impacts are less than those defined as the 
maximum project impacts disclosed for the mechanical construction methodology. 

b. USFWS: Low-summer releases on a reach-by-reach basis: Researchers from the 
Virginia Polytechnic Institute and State University noted that during the years with low flow, piping 
plover chicks gained weight more quickly, fledged sooner, and had higher fledging rates than in 
years with higher flows. These effects presumably occurred because of the dual effects oflower 
predation pressure because ofincreased available area and more wetted sand available for foraging. 
The least tern fledge ratio also likely improves with lower flows because ofdecreased predation 
pressure, but we are still awaiting the study results from USGS. 

Response: As discussed in SectiOn 4.10.1.2, utilizing low flows as a methodology is beyond the 
scope ofthis document, and would require additional study under the Master Manual. It is noted 
that during recent low flow periods, nesting was concentrated on constructed bars, indicating a 
selection ofhigher elevation bare bars. In addition, lower summer flows, could conflict with 
minimal service levels required for navigation, and encouraging nesting at lower elevations could 
create an increased risk of take if system conditions later require higher releases. 

However, this section, or another appropriate section ofthe document, will be revised to note that 
under low flow conditions, additional foraging habitat may be available, increasing bird weight and 
fledge success. 
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c. USFWS: A review of the Master Manual so that the RPA Il(a) Gavins Point Fall Test to 
release 60,000 cubic feet per second for 60 days to create habitat can be run when water levels 
allow: A release near this level fortuitously occurred during the fall of2010 because ofhigh 
storage levels, but the Master Manual should be modified to align with the 2003 BiOp, so that in the 
future this action can be taken even without a necessity for reservoir evacuation. The Corps has 
indicated that they will wait to begin the process necessary to amend the Master Manual until they 
see if the faU 2010 high flow created habitat, which should be evident this winter (2011). We look 
forward to an analysis of the success of the high flows and offer our assistance to the process of 
amending the Master Manual if it appears that these fall flows have created habitat. Now that flows 
have dropped for the winter, it should be possible to include at least a general discussion ofwhether 
the flows seen in the fall of2010 produced ESH. 

Response: Runoff into the system, as was experienced in 2010 (3rd highest on record), resulted in a 
range ofhigh flows below Gavins Point Dam under the current manual. The Corps is rigorously 
monitoring the habitat conditions to evaluate the affect of these various flows in building habitat. 
The ESH program completed extensive surveys of selected areas in th.e Gavins Point Reach before 

· and after the extended flows in the fall of2010. Analysis by survey comparison at sites that 
encompass the recent flow obstruction methodology (geotextile tubes in 2010) will provide insight 
into the geomorphic results of elevated discharges at current and previous ESH construction sites. 
This analysis will be completed by late summer 2011, and will provide guidance for site selection, 
design, and implementation during the 2012 construction season. Draft analysis results are not 
currently available. 

The only year where habitat resulted from high flows was in 1997, a greater than 100 year runoff 

event. If further information is developed indicating a change is warranted ·the Corps will engage 

the Basin in a public process to update the Master Manual. In addition the Corps is vigorously 

pursuing meeting our responsibilities under the ESA to implement the Reasonable and Prudent 

Alternative recommending mechanical creation ofhabitat found in the Biological Opinion on the 

Mainstem Operations and issued by the Dept. oflnterior. 


d. USFWS: Reservoir habitat actions: RPA IV(b )3 includes a list ofsuggested actions that 
could be taken in the reservoirs or reservoir headwaters to provide ESH. Since the 2003 BO, a 
number of additional options to provide reservoir habitat have been discussed. For example, there 
may be opportunities for habitat creation on Lake Sharpe or in the headwaters or on the shorelines, 
islands, or peninsulas of Lakes Oahe and Sakakawea. 

Response: The Corps began a study ofreservoir habitat on all 6 mainstem reservoirs in 2010 and 
anticipates completing the study by 2013. At least one demonstration project will be completed 
during this time, with a high probability of this occurring in Lake Sharpe or Lake Oahe. This is a 
separate effort beyond the scope of this PEIS. 
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e. USFWS: A plan for how unbalancing of the reservoirs will be accomplished to provide 
habitat: At the recent CORE Sep 2010 meeting, the Corps described a variation on how the 
reservoirs would be unbalanced in the future and expressed some reservations as to the potential for 
reservoir unbalancing to provide opportunities for least terns and piping plovers to nest 
successfully. A discussion ofreservoir unbalancing, including the potential risks to least terns and 
piping plovers, should be included in the document. 

Response. Unbalancing the reservoirs as a methodology is beyond the scope of this document. 
The unbalancing plan is also a fisheries habitat plan, and the Corps will be working with the 
USFWS and the States this year to form an unbalancing plan that can be implemented. The 
reservoir habitat study mentioned above will consider potential water management alternatives for 
the reservoirs. 

f. USFWS: Vegetation control is only discussed as a study (section 4.11.4, page 4-45 to 4
46): The potential methods and impacts ofvegetation control should be discussed as an 
implementable tool rather than just an experiment. 

Response: Currently, mechanical construction through elevating current or submerged sandbars is 
the only method proven to provide consistent bare sand. Additional information has been provided 
in the document or appendices: Vegetation removal is described in the document as an alternative 
method that could be incorporated as a primary method if the testing identifies a successful 
methodology (first reference is in Section 2.1 ). Vegetation removal is being studied to determine its 
viability to create consistent, productive ESH. Information on the study is in Section 4.11.4, which 
has been updated with preliminary results. While the study is ongoing, vegetation is being removed 
from existing or submerged sandbars during ongoing construction efforts, and a limited number of 
vegetation removal projects are being planned in the Garrison River Segment. The methods and 
impacts ofvegetation removal are detailed in Section 6.3 as well as within each river segment 
discussion (sub sections on water quality, vegetation and fish, invertebrates and wildlife). 

5. USFWS: Conflicting Guidelines for Water Release. While we appreciate and support the 
need to minimize flooding downstream, as well as the other system purposes for which the Corps 
manages water, we are concerned that flow constraints differ depending on the purpose ofwater 
release. For example, the flow limits on actions taken for environmental benefit are subject to a 
great deal ofscrutiny, and can have lower risk tolerance levels than the same or higher releases to 
support other purposes. The USFWS strongly recommends that the Corps evaluate their approach 
to similar actions which appear to be treated differently depending on their purpose. 

Response: Releases from Gavins Point Dam to meet authorized project purposes, including 
endangered species, follow the -guidelines published in the Missouri River Mainstem Reservoir 
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System Master Water Control Manual. Corps analysis to date and past experience with other high 
flow years, documented through Section 7 consultation with the USFWS, indicates flows needed to 
build habitat would not sufficiently serve other authorized purposes. These flow plans were 
evaluated and eliminated from consideration when the preferred operating plan was selected and 
published in the Master Manual in 2006. 

However, as noted above for the response to 4c, due to high flows below Gavins Point Dam 
experienced in 2010, which were within the limits ofthe Master Manual, the Corps is monitoring 
the habitat conditions to evaluate the affect of these various flows in building habitat. Iffurther 
information is developed indicating .a change is warranted, the Corps will engage the Basin in a 
public process to update the Master Manual. These additional efforts would be outside the scope of 
this PETS. 

6. USFWS: ESH Work Schedule and Biological Implications. The implications ofnatural 
versus constructed sandbar creation and bird selection should be discussed in terms of fledgling 
success and the timeframe in which natural versus constructed bars appear on the system. Since 
natural bars are a result ofa high-flow event, a large number ofnew bars become available in a 
single year, and all of the bars age together until a new flow eventcreates a new set ofESH. By 
contrast, the construction program has created only a few constructed sandbars in a reach during a 
single year. These few bars draw in a disproportionately high number ofbirds, thereby attracting 
predators and causing chicks to compete for .resources. The PEIS should evaluate the benefits of 
alternative patterns of construction and maintenance to incorporate the birds' demonstrated 
preference for new bars to ensure that the constructed bars do not become a biological sink. 

Response: Population and fledgling data for constructed versus natural sandbars do indicate the 
birds utilize the constructed over the natural bars. However, mirroring this information with bar age 
would not lend this programmatic document additional decisional information. Rather, this 
discussion could take place in individual EAs. First, amongst and within segments, there is 
differential vegetation and erosion on sandbars dependant on such factors as location and elevation. 
Second, implementation decisions regarding staggering construction, maintenance and 
rehabilitation efforts can be made annually and site-specifically with the PDT. Ifthis is undertaken, 
the annual implementation and data analysis can be wrapped into the AM strategy. In addition, as 
habitat is added to the system, particularly with pending plans in the Gavins Point, Fort Randall and 
Garrison reaches, the potential for a population sink or a localized event impacting a large 
percentage of the birds will be decreased. And as habitat is added, opportunities to rehabilitate 
them on a varied schedule as they age will arise, and we look forward to working with the USFWS. 

7. USFWS: Effect ofBuffers on EHS Construction Areas. The USFWS found the discussion 
ofbuffers, which is repeated throughout the draft PEIS, to be confusing. In several places the draft 
PEIS seems to indicate that constructing the stated amount ofhabitat is not possible because more 
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river bed would be disturbed than exists. However, in our discussions on this subject, most recently 
on September 10, 2010, the Corps indicated that these estimates were based on so-called "exclusion 
zones" in which work may in fact occur. The USFWS recommends that the Corps further explain 
the exclusion zones and provide a discussion ofhow the Corps will determine when it is acceptable 
to do work in an "exclusion zone." 

Response: The explanation of the exclusion zones was greatly expanded with the Draft version of 
the document. Decision points ofwhen it is acceptable to work within the exclusion or restrictive 
zones, detailed in Appendix G, will be edited if necessary, and noted in the main document where 
appropriate. 

8. USFWS: Appendix B, P. 3-11, Section 3.4 Productive Emergent Sandbar Habitat 
Characteristics: This section is misleading on several counts. First, it focuses exclusively on 
nesting rather than fledging success. While nesting success is an important component of 
reproductive. success, it is not directly correlated with fledging success. Fledging success data 
exists, both from the Corps' database and from the researchers who overlapped with much ofthe 
time period covered. Second, this section seems to compare natural sandbar habitat that was created 
during the high water years of 1996-1997 with created habitat constructed starting in 2004. The 
document should clearly explain that the natural habitat being compared is several years old, 
compared with newly-created constructed sandbars. Productivity declines are similar on 
constructed and riatural sandbars, and birds preferentially select the newly-created constructed bars 
over older bars, regardless ofhow they are created. 

Response: As stated in the appendix, the analysis conducted attempted to reconstruct nesting 
habitat used over the period ofrecord through nest-spacing calculations. The analysis assumed the 
nest success was "representative of adequate nest site conditions .... !' Additional rationale for the use 
ofNest Success is provided in Appendix B section 2.5.4. The statistical correlation between the 
number ofsuccessful nests and the number of fledglings is also included in section 9.4.1 of 
Appendix B, Attachment 2, and while there was not a direct correlation, there was a strong 
statistical correlation between these two productivity metrics in the data set used for the analysis 
(R2=0.91). In addition, many of the tables included in Section 4 indicate the years in which 
sandbars were active and the number of years nest sites were active. This analysis compares across 
multiple years in which nesting occurred and sandbars of many different ages. As such, stating that 
constructed sandbars were compared only to natural habitat that is "several years old" would be an 
inaccurate description of the analysis which assessed the productivity ofnewly constructed habitat 
in 2004-2006 as well as natural habitat in all years from 1999-2006. 

In addition, as noted above in the response to #6, sandbars do not age together at the same rate. A 
prime example is that the sandbars in the upper (riverine) part ofLewis & Clark Lake vegetated 
much faster than sandbars on the adjacent Fort Randall and Gavins Point Segments. Even within 
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segments there is differential succession on sandbars depending on such factors as location and 
elevation. 
9. USFWS: Appendix C: Emergent Sandbar Habitat Mechanical Creation and Replacement 
Assumptions: The basis for the erosion rates assumption should be more clearly explained. The 
erosion rate in different reaches and at different discharges likely varies dramatically, an intricacy 
which is no well explained. As more data are collected, this important information can be improved 
accordingly. The final PEIS should clearly explain the limitations ofthe currently available data. 

Response: Erosion and replacement rates were developed from the data collected and summarized 
in Appendix B, Tables 3-2, 4-2, 5-2, 6-2, 6-3, 7-2, and 7-3 for each ofthe analyzed reaches. The 
numbers used in the calculations for Appendix C, Section 2.2.5 are based on this data. This analysis 
is based on historic data and can change in each reach according to the cummt hydraulic regime. 
As additional surveys are made in each reach, the estimated replacement rates will be reassessed to 
ensure that they accurately represent the variability within the reach. 

10. . USFWS: Appendix C, P. 1, 1 Introduction: The document states that "the majority ofother 
attempts to create ESH via vegetation removal techniques have been sparsely used by least terns 
and piping plovers, based on data gathered to date," It is our understanding that while the 
vegetation removal efforts have had sparse bird usage in reaches below Fort Randall and Gavins 
Point Dams, both least terns and plovers successfully used the vegetation-control sandbars below · 
Garrison Dam for a number of years. We suggest that the Corps check the data, and correct the 
PEIS as appropriate. 

Response: In the fall of2006 four sandbars in upper Lake Oahe (RM 1293.0, RM 1286.2, RM 
1285.0 & RM 1284.0) were sprayed with herbicide. In the spring of2007 the dead vegetation was 
mowed down prior to the arrival of the least terns and piping plovers. The vegetation modification 
sites were also GPS'd creating polygons to compare with the nest locations on these sites for 2006 
through 2008. 

Year Average 
Flows-cfs 
May-Aug 

Total Nests 
Within 

Spray/Mow 
Areas 

(4 Sandbars) 

Total Nests 
(4 Sandbars) 

Total Nests 
RM 1311

1260 

% Nests 
within 

Spray/Mow 
(4 Sandbars) 

% Nests within 
Spray/Mow 

Total Sandbars 
(RM 1311-1260) 

2006 (prior to 
application) 

19,500 31 36 147 86.l 21.0 

2007 (year of 
application) 

15,300 32 45 161 71.1 19.9 

2008 (year after 
application) 

13,700 10 23 178 43.4 5.6 
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The table shows that the areas that were sprayed and mowed on the four sandbars following the 
2006 nesting season had been extensively used by the two species in 2006 (86.1 % of all nests found 
on the four sandbars). The areas that were sprayed and mowed were again used by both species in 
2007, but the percent ofnests found in the sprayed/mowed areas compared to all nests found on the 
four sandbars decreased to 71. l %. In 2008 the percent ofnests within the application zone~ of the 
four sandbars decreased to 43.4%. Compared to the total nests found from RM 1311toRM1260, 
the percent ofnests in the application zones fell from 21.0% in 2006, to 19.9% in 2007 and to 5.6% 
in 2008. 

The data shows that both species extensively used the treatment areas in 2006 prior to the 
spraying/mowing treatments and extensively used the treatment areas in 2007 after treatment. 
However, the percent of nests in the treatment areas compared to the total number ofnests on the 
four sandbars declined. In 2008 the total number ofnests found in the treatment aieas declined by 
two-thirds (32 to 10) and tlle percent ofnests found in the treatment areas declined to a little more 
than 40% ofall nests on the four sandbars. Compared to the total number ofnests from RM 1311 to 
RM 1260 the percent ofnests in the treatment areas went from around 20% in 2006 and 2007 down 
to 5% in 2008. This may have been a function of using other areas along the river that were 
exposed by lower releases out ofGarrison Dam in 2008 compared to 2006 and 2007. In summary, 
the spraying and mowing applications on the four sandbars in 2007 did not increase least tern and 
piping plover use of the sandbars and in 2008 there was a definite decline in the use of the 
application areas by the two species. 

The idea that the birds extensively used the treatment areas in 2007 compared to 2006 may come 
from focusing on one sandbar, RM 1293.0. This sandbar had no nests in 2006 (prior to treatment), 
but 15 were found in the treatment area in 2007. This however was offset by the sandbar at RM 
1285.0, which had 22 nests in the treatment area in 2006 (prior to treatment), but only 6 nests in the 
treatment area in 2007. In 2008 the sandbar at RM 1293.0 had only 1 nest and the sandbar at RM 
1285.0 had 0 nests. 

11. USFWS: Appendix C, P. 26, Table 10: Appendix C presumably provides the background 
information for the buffers, which limit the amount ofESH that can be constructed on each reach in 
the system. As we commented above, the buffers discussion is confusing and should be reworked 
throughout the document. In this section, the basis behind the assumptions for the exclusion zones 
should be more clearly explained. Many of the exclusion zones shown in Table 10 seem large (for 
example, the 3.5 mile exclusion zones from power generating station intakes and discharges). The 
document is vague on the discretion that the Corps plans to use in encroaching on some of these 
exclusion zones. 

Response: The requirements to initiate the buffer inquiry were coordinated with the USFWS and 
NPS in 2005 (USACE, 2005 and 2005a) and with the States. While some ofthe buffers do seem 
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large, such as the areas around power generating stations, these are what were provided by the 
expert municipality. However, the Corps also recognizes that where the buffers are large, there may 
be opportunity to work within those zones through careful coordination. It will be explained in the 
buffer discussion where such leeway may be identified. In addition, guidelines for when 
construction could occur in the restrictive or exclusion zones will be clarified in the site selection 
appendix, and summarized in the buffer discussion of the main document. 

U.S. GEOLOGICAL SURVEY COMMENTS 

l. USGS: Section 4.11, Other Likely Actions to be Implemented, P. 4-45: The draft PEIS 
references a cooperative study with USGS, USFWS, NPS, and state agencies that included test plots 
on 15 sandbars on the Missouri River from the Gavins Point River Segment to the Garrison River 
Segment. The document indicates that the results of the study were expected in the fall of 201O; 
however, the document does not provide any information. We recommend that the Final EIS 
provide a citation for the study, a discussion of the results, and reference to any study findings that 
were used in the assessments. 

Response: The reference to the study document has been added to the PEIS. A summary of the 
results of Phase 1 of the study has been provided to the Corps by the USGS Northern Prairie 
Wildlife Research Center (NPWRC). The vegetation modification study section ofthe PEIS will 
include a summary of the Phase 1 test methods, and the Phase 2 plan. The NPWRC will publically 
publish the results at a later date. No statistical difference was found among treatments. Generally 
there were no differences found among pretreatments, reaches or habitat classifications found. 
Mowing and overtopping met study goals the most often. All four treatments removed vegetation 
in year one, but in year two, while vegetation was still less than controls, vegetation increased for 
all treatment types, indicating the need for maintenance. Birds do seem to select for small and large 
woody debris (small to medium sized twigs), and avoid silt and leaf litter. It is also recommended 
to ensure that treatments meet species thresholds, sites should be surveyed for substrate composition 
and ifnecessary where silt is present, those areas may require overtopping. 

2. USGS: Appendix B, Section 2: Data Sources and Methodology, at P. 2-2: The draft PEIS 

states that "Nest data from the Missouri River Recovery Program Least Tern and Piping Plover 

Data Management System (TP DMS) were used to assess the physical conditions, location, and 


· persistence ofnesting-habitat in the study area segments." We recommend that the Final EIS 
include recent scientific information on status and trends, distribution and trend maps, and 
population change analysis results available from Sauer et al. (2008), and information on the least 
tern and piping plover habitats on the Missouri River (Strong, 2007). Based on this information, the 
impact assessments, analyses, and mitigation actions may require revision. 
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Response: When the ESH PEIS was initiated in 2005, the Corps compiled the best available data 
and information at that time in order to complete the necessary analyses for the document. While 
some new data has become available since that time, including information from the Corps' own 
nesting surveys and habitat delineations utilizing the methodology developed by Larry Strong, this 
information has not been included in the document because it was not available during the analysis 
conducted for this document. The Corps has, however, reviewed the references cited in the 
comment which did not appear to have implications that would significantly alter the background 
information or conclusions reached in the document. Information released since the baseline, as 
well as new information that becomes available in the future, will continue to be incorporated 
during implementation ofthe ESH program and the AM Strategy and will appear in Annual AM 
Reports with potential implications for the program. 

Corps' staffand I are willing to meet with you to further discuss these issues ifyou have further 
questions or concerns. Please coordinate through the point ofcontact for the ESH PEIS, Ms. Cindy 
Upah, (402) 995-2672. The Final PEIS will be provided to your agencies in mid-May for review. 
A Record ofDecision is anticipated by August 2011. 

Sincerely, 

Kayla A. Eckert Uptmor 
Chief, Planning Branch 

Copy Furnished: 
Mr. Wayne Nelson-Stastny 
MRNRC Coordinator - USFWS 
USACE Gavins Point Dam 
Yankton South Dakota 57078 

Mr. Steve Mietz 
National Park Service 
Superintendent, Missouri National Recreational River 
508 East Second Street 
Yankton, South Dakota 57078 

Mr. Gary LeCain 
USGS Coordinator for Environmental Document Reviews 
Box 25046 Denver Federal Center 
Denver, Colorado 80225 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 


REGION? 

901 NORTH STH STREET 

KANSAS CITY, KANSAS 66101 

FEB 2 2 2011 

Department of the Anny 
U. S. Anny Corps of Engineers, Omaha District 
ATIN: CENWO-PM-AC 
1616 Capitol Avenue 
Omaha, NE 68102 

To Whom It May Concern: 

RE: EPA Comments on the Draft Programmatic Environmental Impact Statement for 
the Mechanical Creation and Maintenance of Emergent Sandbar Habitat on the 
Riverine Sediments ofthe Upper Missouri River, CEQ # 20100482 

The U.S. Environmental Protection Agency (EPA) has reviewed the U.S. Anny Corps of 
Engineers' (Corps) referenced Draft Programmatic Environmental Impact Statement (PEIS) 
pursuant to our authorities under the National Environmental Policy Act (NEPA), Council on 
Environmental Quality (CEQ) regulations (40 CFR Parts 1500-1508) and Section 309 of the 
Clean Air Act. EPA Regions 7 and 8 have jointly reviewed the document and collaboratively 
developed these comments. 

The Corps intends for the PEIS to be tiered from the Final Environmental Impact 
Statement and Record ofDecision for the Master Water Control Manual Review and Update 
(2004) for the Missouri River and proposes to tier environmental assessments for future site
specific Emergent Sandbar Habitat (ESH) restoration projects from this PEIS. According to the 
language of the Draft PEIS, the action covered by this PEIS is the mechanical creation ofESH on 
the mainstem Missouri River within specific reaches below the Fort Peck, Garrison, Fort Randall 
and Gavins Point dams and an area near the headwaters ofLewis and Clark Lake. The Draft 
PEIS describes the preferred alternative, five other action alternatives and two 'no action' 
alternatives. The preferred alternative is characterized as being based on an adaptive 
management approach limited by a maximum amount of ESH. The remaining five action 
alternatives reflect differing habitat acreages based on the requirements ofthe U.S. Fish and 
Wildlife Service's 2003 Amendment to the Biological Opinion (2003 BiOp), past assessments of 
existing ESH, and recent piping plover and interior least tern population levels and reproductive 
response. The two 'no action' alternatives include continuation ofthe existing ESH program and 
a 'no build' alternative. 

The impacts associated with all six action alternatives are largely described and compared 
according to the surface area requirements within each of the four river segments and Lewis and 
Clark Lake. The potential for adverse impacts is evaluated based on encroachment into 
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available/low potential impact, restrictive/moderate potential impact and exclusion/high potential 
impact areas within each specific segment or lake location. The more acn:age for ESH 
construction required within each alternative, the greater the encroachment into "sensitive areas" 
and the greater the potential for adverse impacts. 

EPA is concerned that the Draft PEIS does not provide sufficient information to 
understand the relationship between the more narrowly defined actions described in the Draft 
PEIS and the broader ESH sub-program ofthe Missouri River Recovery Program (MRRP), as 
guided by the Adaptive Management (AM) strategy. The PEIS references the AM strategy, 
captured in Appendix H, as the mechanism by which it will implement the preferred alternative. 
The activities described within the AM strategy, however, appear broader than the stated purpose 
ofthe PEIS and more consistent with the ESH sub-program ofthe MRRP. A clear understanding 
ofthe scope ofthis PEIS is critical to comprehending its relationship to future individual ESH 
projects both within and outside the river reaches identified. This lack ofclarity prevents us from 
fully assessing the potential environmental impacts resulting from implementation ofactions 
governed by this PEIS as modified by the AM strategy. Based upon the narrow scope of this 
Draft PEIS and its assessment ofenvironmental consequences, the impacts associated with 
vegetation removal, vegetation removal with subsequent overtopping or use ofherbicides and 
geotextile tube placement would have to be fully characterized in individual EAs should they be 
employed either as pilot studies or widely used approaches. Appendix H, the AM plan, describes 
the construction ofESH within reservoirs and flow management as potential future management 
actions. While these actions may be necessary to achieve the ESH sub-program goals, they 
would also require additional NEPA documentation based upon the apparent narrow scope of 
this PEIS. Similarly, we affirm the AM plan's consideration that the drafting ofa "New Plan" 
would require additional NEPA documentation. 

EPA is also concerned that much of what is required for the PEIS to function as a 
standalone NEPA document is relegated to documents outside the main body of the Draft PEIS. 
Detail regarding the specific purpose and scope of the actions proposed in the Draft PEIS is 
either missing or unclear within the main body ofthe document. 

Based on our review of the Draft PEIS, we have rated the preferred alternative as having 
Environmental Concerns based on insufficient information (EC-2) regarding the limits to the 
scope of the PEIS, its relationship to MRRP's ESH sub-program and the latitude provided by the 
AM strategy by which it will be implemented. Additional detailed comments are enclosed, as 
well as a "Summary ofRating Definitions and Follow-Up Actions." 

We appreciate the importance of the work being performed by the Corps and its 
cooperating agencies in the recovery ofthe listed bird species on the Missouri River. We have 
provided analysis ofthe Draft PEIS and associated documents in the context ofNEPA in order to 
clarify which restorative and recovery actions we believe would be covered by this PEIS and 
which would require additional assessment within future, individual EAs. Also, with respect to 
other matters ofregulatory compliance, please be aware that EPA Region 7 issues Clean Water 
Act Section 401 certifications for individual projects for the Santee Sioux Nation ofNebraska if 
implemented within their reservation boundaries. EPA Region 8 issues these certifications for all 
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Missouri River tribes within Region 8 except for the Fort Peck (Assiniboine and Sioux) Tribes 
that issue 401 certifications for actions affecting their waters. Applications for National Pollutant 
Discharge Elimination System (NPDES) permits required for discharges to waters of the U.S. for 
the application ofpesticides should be made to the appropriate EPA Regional Offices for projects 
within Indian Country and to the appropriate State environmental agency for all other locations. 

Thank you for the opportunity to comment on the Draft PEIS and we look forward to 
continuing to work with you and your cooperating agencies to address the issues that we have 
identified. Ifyou have any questions regarding these comments, piease contact Joe Cothern, 
NEPA Team Leader, U.S. EPA Region 7, at (913) 551-7148 or cothern.joe@epagov, or Larry 
Svoboda, NEPA Program Director, U.S. EPA Region 8 at (303) 312-6004 or 
svoboda.lany@epagov. 

Ronald F Hammerschmidt, Ph.D. 
Director 
Environmental Services Division 

Enclosures 

cc: 	 Hector Santiago, National Park Service, Omaha, NE 
Henry Maddux, U.S. Fish & Wildlife Service, Lakewood, CO 
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Draft Environmental Impact Statement Rating Defmitions 

Environmental Impact of the Action 

"LO" (Lack ofObjections) 

The EPA review has not identified any potential environmental impacts requiring 
substantive changes to the proposal. The review may have opportunities for application of 
mitigation measures that could be accomplished with no more than minor changes to the 
proposal. 

"EC" (Environmental Concerns) 

The EPA review has identified environmental impacts that should be avoided in order to 
fully protect the environment. Corrective measures require changes to the preferred alternative or 
application ofmitigation measures that can reduce the environmental impact. EPA would like to 
work with the lead agency to reduce these impacts. 

"EO" (Environmental Objections) 

The EPA review has identified significant environmental impacts that must be avoided in 
order to provide adequate protection for the environment. Corrective measures may require 
substantial changes to the preferred alternative or consideration ofsome other project alternative 
(including the no action alternative or a new alternative. EPA intends to work with the lead 
agency to reduce these impacts. 

"EU" (Environmentally Unsatisfactory) 

The EPA review has identified adverse environmental impacts that are of sufficient 
magnitude that they are unsatisfactory from the standpoint ofpublic health or welfare or 
environmental quality. EPA intends to work with the lead agency to reduce these impacts. Ifthe 
potentially unsatisfactory impacts are not corrected at the final EIS stage, this proposal will be 
recommended for referral to the CEQ. 

Adequacy of the Impact Statement 

"Category 1" (Adequate) 

EPA believes the draft EIS adequately sets forth the environmental impact(s) ofthe 
preferred alternative and those ofthe alternatives reasonably available to the project or action. 
No further analysis or data collection is necessary, but the reviewer may suggest the addition of 
clarifying language or information. · 
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"Category 2" (Insufficient Information) 

The draft EIS does not contain sufficient information for EPA to fully assess 
environmental impacts that should be avoided in order to fully protect the environment, or the 
EPA reviewer has identified new reasonably available alternatives that are within the spectrum 
ofalternatives analyzed in the draft EIS, which could reduce the environmental impacts ofthe 
action. The identified additional information, data, analyses, or discussion should be included in 
the final EIS. 

"Category 3" (Inadequate) 

EPA does not believe that the draft EIS adequately assesses potentially significant 
environmental impacts of the action, or the EPA reviewer has identified new, reasonably 
available alternatives that are outside ofthe spectrum of alternatives analyzed in the draft EIS, 
which should be analyzed in order to reduce the potentially significant environmental impacts. 
EPA believes that the identified additional information, data, analyses, or discussions are of such 
a magnitude that they should have full public review at a draft stage. EPA does not believe that 
the draft EIS is adequate for the purposes ofthe NEPA and/or Section 309 review, and thus 
should be formally revised and made available for public comment in a supplemental or revised 
draft EIS. On the basis ofthe potential significant impacts involved, this proposal could be a 
candidate for referral to the CEQ. 
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U.S. Environmental Protection Agency 

Detailed Comments- Missouri River ESH Draft PEIS 


General Comments 

The relationship between the Master Water Control Manual (MWCM) EIS, the Programmatic 
Environmental Impact Statement (PEIS), site-specific Environmental Assessments (EA) and the 
Adaptive Management (AM) strategy within a NEPA context is not clear throughout the draft 
PEIS. The flexibility of the adaptive management approach requires clear delineation ofNEPA 
coverage in tiering from the MWCM EIS to the ESH PEIS to individual site EAs. The flexibility 
provided by the AM strategy must be defined at each tiering stage to ensure that coverage under 
NEPA is adequate. The Final PEIS should clarify the relationship between the MCWM EIS, the 
PEIS, the individual EAs and the AM strategy. 

A large portion of the foundation upon which the Corps describes the existing environment and 
assesses potential impacts is cited back to the MWCM EIS, the 2003 BiOP and support 
references or is found in the appendices. We recommend that the PEIS better describe, 
incorporate and integrate important components ofthese other information sources into the 
actual main body ofthe document. The strength of the PEIS as a standalone NEPA document is 
compromised by the volume ofimportant information that is referenced without proper 
characterization in the document itself. 

Project Purpose and Need 

Clear distinctions must be made between the purposes and objectives ofactions undertaken as 
part of this PEIS and the larger ESH sub-program. The preferred alternative is driven by an 
adaptive management approach described by the AM strategy (Appendix H) which applies at a 
scale beyond what has been described as the geographic scale ofthis PEIS. The AM strategy 
applies to a Missouri River system scale through the ESH sub-program within which actions 
undertaken as part ofthis PEIS are only a part. 

The draft PEIS should more clearly describe any differences between the goals ofthe overall 
ESH sub-program and the purpose ofthe project specifically covered by this PEIS. In Chapter 4, 
page 4-1, second paragraph, the text identifies a direct linkage between the purpose and need 
identified in the draft PEIS and the "goal of the program" to "supplement naturally available 
habitat." This sub-program goal is significantly broader than the more limited "mechanical 
creation" ofESH which is addressed in this NEPA compliance document. Later language in this 
paragraph stipulates that the goal is defined by the mechanical creation of "sufficient quantities 
ofESH." The PEIS should more clearly identify the limits ofCorps discretion under the AM 
strategy regarding mechanical approaches undertaken to create ESH. This clarity is essential for 
both the public and state and federal agencies to comprehend the limits to coverage provided by 
this document under NEPA. As the PEIS states on page 2-3, recovery of either bird species is 
outside the scope of the PEIS because the birds' ranges extend well beyond the geographic scope 
of this system. It appears unreasonable to identify "recovery" as the purpose of the projects that 
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stem from this PEIS. However, the currently worded ESH sub-program purpose in Section 2.1 
uses the phrase "support tern and plover populations" to describe how the sub-program intends to 
address a problem or issue (i.e., need). This purpose statement is nonspecific and provides an 
immeasurable objective. Similar reliance on the phrase "sufficient quantities ofESH" 
throughout the document without specifically citing a specific biological target (e.g., fledge 
counts) is an inadequate basis around which to develop an adaptive management approach. We 
suggest that the PEIS purpose statement be made more specific and targeted, citing the biological 
goals and metrics drhing both the PEIS and the ESH sub-program. This clarification in wording 
would assist the reader in understanding the purpose of the PEIS, the purpose of the ESH sub
program and how the AM strategy applies to each. 

The PEIS states "This Programmatic Environmental Impact Statement (PEIS) is intended to 
provide NEPA coverage for the mechanical construction for the ESH program and is an 
independent regulatory action narrowly focused on compliance with an element ofRP A IV(b)3 
ofthe 2003 BiOp Amendment" (page 1-6). This statement effectively restricts the program's 
purpose and the PEIS' purpose statement should reflect this. Further, any future actions 
undertaken within the ESH sub-program as an alternative approach to mechanical creation of 
habitat, such as the widespread use ofherbicides, as characterized in this PEIS or in other 
reaches of the river will have to be vetted through a separate and additional NEPA process. If, 
under the AM strategy, the Corps has the flexibility to "annually select and implement the most 
appropriate ESH manipulation methodologies or combination ofmethodologies (page 3-1)", 
which could include techniques other than mechanical creation ofhabitat, additional NEPA 
coverage would be necessary. We recommend that the Corps review the presumption that the 
PEIS covers a broad range ofalternative approaches to habitat creation beyond mechanical 
methods (Section 3.2, Appendix C) as might be provided for in the AM strategy. 

Section 2.2 describes the scope of the project and the effects analysis in a manner consistent with 
our understanding ofthe project purpose. Section 2.2 states 

This draft PEIS describes the alternatives that the Corps is considering for programmatic 
implementation ofthe mechanical creation ofESH, as identified in Element RPA IV b (3), 
and estimates the beneficial and adverse environmental effects that would resultfrom 
implementing such a program. The effects presented for each ofthe alternatives have 
been developed based on habitat creation and replacement assumptions developed 
specifically for the draft PEIS (see Appendix C, Emergent Sandbar Habitat Mechanical 
Creation and Replacement Assumptions). 

Given our past experience reviewing EAs for ESH creation preceding the PEIS, we are 
concerned that the latitude presumed in the PEIS and attributed to the AM strategy could extend 
beyond the compliance coverage provided by this PEIS. As discussed in Chapter 3, page 3-1, 
site-specific actions and impacts not fully articulated in the PEIS "would require separate 
compliance with NEPA." The draft PEIS blurs the distinction between actions that are covered 
by the PEIS and those which are ESH sub-program components not covered by this PEIS with 
the following statements in Section 3.2. 
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The assumptions for the creation ofESHfor the establishment ofthis document rely 
exclusively on the use ofdredge- and heavy equipment-created ESH (mechanical 
creation), as these methods are the only ones with data supporting successfal nest and 
fledge production. Other techniques for creating ESH are described in Appendix H 
(Adaptive Management Strategy) and would likely bepursued aspilotproject 
[Emphasis added]. 

In that same paragraph, the PEIS states 

The impacts associated with other potential techniques are assumed to be similar to or 
less than those disclosed for implementation ofthe program using mechanical creation 
and are covered within the range ofimpacts discussed in Chapter 6. 

There is no apparent documented basis for assuming that all methods ofESH creation and 
maintenance would have the same or lesser impact as assessed in this document. 

The latitude and flexibility intended for the ESH sub-program clearly addresses created habitat 
acreage both system-wide and within each segment using a variety ofmechanisms for creation, 
but the PEIS defines and potentially limits its NEPA coverage through its purpose statement 
which guides both the development ofa range ofalternatives and the assessment ofproject 
impacts. Although the AM strategy guides the implementation ofboth the ESH sub-program 
and this PEIS, actions undertaken as part ofthe PEIS are limited to mechanical creation and 
within the reaches of the river specified while the ESH sub-program would include a variety of 
approaches to comply with the biological objectives contained in the U.S. Fish and Wildlife 
Service's 2003 Amendment to the Biological Opinion (2003 BiOp) throughout the entire 
Missouri River system. 

Alternatives 

The preferred alternative is defined as implementing an adaptive management approach with a 
specific limit to the amount ofacreage constructed. The draft PEIS states that should bird 
response dictate a need for additional acreage, further NEPA documentation would be 
developed. The preferred alternative, which provides an acreage target midway between 
Alternatives 3 and 4, lacks any specific ecological justification, but instead serves as an acreage 
target above which impacts associated with sediment demand or on ' sensitive resources' could 
become more significant. It would seem more beneficial to document impacts through 
Alternative 1 within this PEIS and allow for the AM strategy to direct implementation without 
further NEPA documentation specific to acreage amounts. 

It is our understanding that the preferred alternative employs adaptive management only with 
regard to the final amount ofhabitat created, not in the creation approach employed or locations 
outside the specified reaches. Similarly, we expect the individual EAs tiering from the PEIS to 
also allow for segment-specific site selection for projects rather than changes to the identified 
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methods. Changes in habitat creation methods or projects outside the identified river reaches 
would also necessitate additional NEPA documentation. 

Section 4.1 includes a reference to the MCWM EIS as addressing "specific alternatives that are 
beyond the Corps' jurisdiction." The PEIS should at least summarize that discussion and clarify 
why these alternatives were screened out ofconsideration in this PEIS. 

Chapter 4 should thoroughly address the expected lack ofproject sustainability among all 
alternatives across all project segments. This is a critical aspect ofthe ESH sub-program and the 
PEIS which is not sufficiently addressed and evaluated. For all alternatives and among all 
segments, the amount ofESH constructed after one year becomes dominated by the replacement 
oflost habitat over construction ofnew habitat (Table 4-14). This aspect ofboth the mechanical 
creation ofhabitat under this PEIS and the larger ESH sub-program contributes to a 
determination ofthe "significance of environmental effects" in CEQ regulations at 40 CFR 
1508.27. As described in Section 6, Environmental Consequences, "intensity refers to the 
magnitude ofa proposed action such as the areal extent ofdisturbance or the duration of 
activity needed to complete a project [emphasis added]." Table 4-14 identifies the permanent 
commitment offederal resources to maintaining adequate ESH in the currently managed 
Missouri River system, but the text within the draft PEIS downplays this aspect ofproject 
significance. 

Site Selection Criteria and Process 

Within the main document, including Chapter 4, and in Appendix G, the description ofthe site 
selection process could be made clearer with regard to which river features are considered to be 
"restrictive areas." Similarly, it is not clear what exactly constitutes a "sensitive resource." 
Intuitively, it appears that "sensitive resources" are those river features which might be 
negatively affected by ESH construction activity (e.g., bald eagle nest sites, wetlands, mussel 
beds, water intakes). However, the document appears to also include those river features which, 
oppositely, might negatively affect ESH habitat performance or bird response (e.g., boat ramps, 
populated areas, the thalweg, established forest areas). The definition of"restrictive areas" 
appears to blend both of these features and this lack ofdistinction between areas affecting and 
affected by ESH confuses the document's description of this process. There also appears to be 
some descriptive overlap between "restrictive areas" and "exclusionary areas" and a lack of 
important clarity about those instances when both the 'construction footprint' and the 'dredging 
footprint' might be allowed to encroach upon these two areas. The document should provide 
greater clarity regarding the nature and definition of"sensitive resources", the distinction 
between "restrictive areas" and "exclusionary areas" and the basis for allowing intrusion into 
these areas for each site. This clarity in definition and the evaluation process is essential to an 
informed evaluation ofalternatives which require more or less intrusion into the restrictive and 
exclusionary areas for each river segment. It is also significant to distinguish between truly 
sensitive resources and those other river features which should also be avoided because they 
affect the sustainability of the habitat. This is critical to the tiering process which the Corps 
intends to employ for site-specific EAs. 
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We also recommend that individual site evaluations include an estimate of the sediment load 
moving into and out of the immediate project vicinity along with an estimate ofthe amount of 
material needed for construction. 

Environmental Consequences 

The analysis ofriver sediment demand for sandbar creation compared annual sediment volume 
within each reach against the annual sediment volume required under each alternative. The draft 
PEIS distinguishes sandbar creation from sediment removal from the river as the placed material 
remains a component ofon-going sediment transport. The draft PEIS evaluates the relatiYe 
sediment demand ofeach alternative within each reach using a rating system based on the 
percentage of the annual sediment volume required for construction. The document repeatedly 
cautions that this comparison should not be confused with estimating change to sediment 
movement rates nor is it an indicator of annual sediment continuity. The importance ofthis 
distinction should be better explained. The document asserts that although mechanical creation 
ofESH should not have an impact on sediment transport or long term 
aggradational/degradational processes, it is possible that implementing project alternatives with 
larger acreage requirements could cause "sediment issues" and possible reductions in the 
sustainability ofconstructed habitat, particularly in three of the five river reaches. Although the 
comparison of the sediment demand across alternatives within each ofthe five reaches provides 
for a useful comparison of the alternatives (Table 6-2), the assessment of the significance of 
these potential impacts is ineffective and confusing. If, as the draft PEIS states, tributaries to this 
portion ofthe Missouri River do not contribute significant volumes ofsediment material 
necessary to ESH formation or construction, the bulk ofthat sediment must come from the bed 
and the banks. The significance ofthese effects is not fully evaluated in the draft PEIS. Within 
Sections 5 and 6, the Corps' Biedenharn study (Biedenharn et al., 2001) is frequently cited and 
appears to be central to both the description ofthe affected environment and the environmental 
consequences of alternative actions. A detailed summary of this study, within the main body of 
the PEIS, would strengthen the document and give the public a more complete understanding of 
the basis for the Corps' position regarding the significance ofpotential impacts to reach 
geomorphology. 

Appendix C includes a discussion ofbest management practices (BMPs) for herbicide 
application as has been practiced as part ofpast ESH projects. An understanding of the herbicide 
application methods, amounts, and specific location is necessary in order to fully evaluate 
impacts and, we anticipate, that much ofthe analysis on optimal BMPs and potential impact to 
the immediate riverine environment is best suited to individual EAs. However, neither Appendix 
C nor the draft PEIS in Section 6 include detailed information regarding the toxicity of the 
identified herbicides to all possibly affected organisms, such as algae, aquatic macrophytes, 
macroinvertebrates, fish, amphibians, reptiles, birds and mammals. Ofparticular concern, is the 
absence ofinformation on potential reproductive toxicity to the listed birds and other organisms 
possibly using this habitat for reproduction. As the construction of ESH will attract not only the 
listed bird species, but also other species, the characterization of the toxicity and environmental 
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fate ofselected herbicides is ofcritical importance. The sandy nature of the construction 
material will also affect the movement of applied herbicides. Potential impacts ofherbicide use 
will vary depending upon which herbicides are used, how much is applied, the manner by which 
they are applied (e.g., by helicopter, A TV with sprayer or backpack sprayer) and whether the 
application is to prepare a site for overtopping or complete vegetation removal. Changes in the 
AM Strategy with regard to which herbicides are used and how herbicides are applied would 
have to be addressed in separate NEPA documentation. The PEIS should provide more detail in 
its impact assessment ofherbicide application or more generally describe how the site-specific 
EAs will provide the necessary assessment. Also, please be aware that National Pollutant 
Discharge Elimination System (NPDES) permits are now required for pesticide application. The 
State environmental agencies within Montana, North Dakota, South Dakota and Nebraska are the 
permitting authorities for affected State waters. EPA is the permitting authority for waters ofthe 
U.S. within tribal lands located in Regions 7 and 8. Current information on EPA's general 
permit for discharges from the application ofpesticides is available at www.epagov/npdes. 

The draft PEIS only briefly describes a range ofpossible options for disposing ofremoved 
vegetation. Several ofthese options include introducing this removed vegetation into the river 
channel. There are many factors which could affect the significance ofpotential impacts 
associated with this practice, including the contamination ofthe vegetation with herbicides, the 
nature ofthe vegetation, the quantity ofvegetation, flow conditions and the channel 
characteristics at the specific site. We suggest that the Corps evaluate and assess this practice, its 
potential impacts and regulatory requirements on a site-specific basis within each EA and reflect 
this in an expanded discussion in Section 6 of the PEIS. 

Adaptive Management (Appendix ID 

Relationship of AM Strategy to the ESB Sub-Program and the PEIS 

Consistent with our comments on the draft PEIS and its purpose statement, we suggest that the 
Corps consider the breadth ofpurpose for the PEIS, the ESH sub-program within the Missouri 
River Recovery Program (MRRP) and the Adaptive Management (AM) strategy. 
Fundamentally, we believe these to be appropriately separate, but connected, endeavors. 
However, the text of the draft PEIS and the AM strategy (Appendix H) blends all three, 
confusing the reader and potentially affecting the clarity ofprogram execution in the long term. 
Specifically, after reading the overview contained in Section 1.1 ofAppendix H, it appears to us 
that the broad focus of the MRRP sub-program for ESH creation in compliance with the 2003 
BiOp ought to be more clearly distinguished from the much more narrow focus and purpose of 
the PEIS, i.e., to create ESH using mechanical methods within the specific 4 river segments and 
the delta area ofLake Lewis and Clark. By our interpretation ofthe MRRP and this draft PEIS, 
the actions addressed in the PEIS constitute a sub-set of the total possible actions taken to 
accomplish the purpose of the ESH sub-program within the MRRP. It is appropriate that the AM 
strategy should include actions outside the scope of this PEIS. Ifthis is the intent ofthe AM 
strategy, that should be made clear. The overview in Section 1.1 intertwines the PEIS with the 
AM strategy and the ESH sub-program ofthe MRRP in the first paragraph. The last sentence of 
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the first paragraph in Section 1.1 identifies th~ "primary management action ofthe ESH sub
program" as being the creation and maintenance of"nesting and foraging habitat on the Missouri 
River." Ifour understanding is accurate, such statements regarding the ESH sub-program should 
be more specifically linked to the 2003 BiOp just as scoping statements regarding the actions 
addressed by the PEIS should be more specifically linked to the specific element RP A within the 
BiOp governing mechanical creation ofESH. There should be much clearer delineation between 
the scope of actions and impacts covered by the PEIS and those which are outside the PEIS but 
within the ESH sub-program. We believe the AM strategy should be linked to the ESH sub
program and include the PEIS-specific actions as a component. It also important for the reader 
to understand the linkage between a "management action" such as habitat creation and "project 
purpose" which, we believe, is a detectable and positive biological response such as is measured 
by fledge ratio and population levels. 

AM Objectives and Applicable Scale 

Project scope and planning scale are critical to an understanding of the components ofa system
wide implementation plan and how they interact. Biological Objective 1, which addresses bird 
fledge ratios, is calculated at three spatial scales. Sandbar and river segment scales are 
components important to the implementation of the PEIS and, possibly, other efforts to create 
habitat using other methods and in other reaches ofthe river system, e.g., reservoir or off
channel habitat creation. The AM strategy, in its description of Objective 1, explains that the 
sandbar scale analysis supports indhi dual project site evaluation, such as natural versus 
constructed habitat and individual sandbar design. Segment scale analysis seems to best support 
habitat placement evaluations within each river reach. However, system scale analysis would be 
most appropriate within the AM strategy for the sub-program evaluations rather than for this 
PEIS. Again, clarification ofthe applicability of the AM strategy at the PEIS and the sub
program scales would improve this document and the AM strategy document. This should also 
be clarified within Objective 2 addressing bird populations. 

Objective 3 uses habitat acreage targets as a measure ofproject success and these targets would 
reflect both mechanically created and naturally created habitat acreage. The draft PEIS range of 
alternatives and their projected impacts are defined by this objective. The preferred alternative 
establishes a maximum quantity ofsurface acreage and the AM strategy states that further 
analysis, presumably under NEPA, would be required ifthis acreage limit were to be exceeded. 
As a result ofdiscussions with members of the Corps' Project Development Team, we 
understand that pursuing surface acreage beyond the preferred alternative maximum based on 
inadequate biological response under this PEIS would likely trigger a program reevaluation 
based on cost and approach effectiveness. The Corps should consider whether implementing an 
acreage maximum beyond the preferred alternative is appropriate for this PEIS. 

AM Activities Outside ofthis PEIS 

Within Section 1.2, addressing uncertainties, the AM strategy states that the population and 
productivity targets identified by Species Recovery Plans and the 2003 BiOp could be revised 
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based on data collected under this strategy. While we understand that the AM strategy should be 
able to adjust targets depending upon biological response to habitat creation efforts, we do not 
agree that these adjustments could be made without further NEPA compliance action. The 
NEPA compliance defined by this PEIS is specific in scope to mechanical creation and within 
the geographic locations identified in the document in order to address the requirements in a 
component ofRPA IV(b)3. As the actual acreage necessary to comply with the biological 
targets varies with each alternative and is guided by the AM approach, any change to the 
biological target which defines project success and ESA compliance would require additional 
description under NEPA. This is clearly described as the objective for the larger ESH sub
program in the first paragraph ofSection 2. However, we believe that the scope ofthe ESH sub
program and the purpose ofthe management actions identified in the PEIS are again confused in 
the next paragraph. Whereas we agree that "modifications to objectives" should be part of the 
iterative AM process, we do not agree that such modifications are adequately covered in this 
PEIS. 

The lack of a clear distinction between the actions described by the PEIS, those of the larger 
ESH sub-program and a program-level AM strategy is further illustrated within the strategy's 
discussion ofthe goals and current scope of the ESH sub-program which appear to be 
inconsistent. The goal ofthe ESH sub-program is stated to provide sufficient habitat to support 
self-sustaining bird populations at the Missouri River system scale while the scope ofthis sub
program is constrained to accomplishing this goal only through methods ofmechanical creation. 
As stated in this section, "Clear articulation ofgoals and objectives is the foundation ofAM." 
The lack ofclarity in the expression ofproject purpose and scope and the relationship between 
the management actions governed by the PEIS, the ESH sub-program and the AM strategy 
makes any determination ofNEPA compliance of each and all ofthese components problematic. 

The AM strategy states in Section 3.1 that source material for mechanical creation ofESH could 
come from outside the channel, e.g., floodplain wetlands. Although we agree that there is likely 
to be significant ecological benefits to the restoration offloodplain habitat and reconnection of 
this habitat to the main channel, the main body of the draft PEIS does not clearly identify this as 
a possible component ofmechanical creation and does not assess the possible impacts of 
utilizing material from outside the main channel. The fluvial sediment found within the 
floodplain and outside the active channel could have a different chemical and physical nature 
than sediment actively transported by the river. Ifsite-specific projects could use source material 
from the floodplain, the final PEIS should include an assessment of the impacts associated \\ith 
using floodplain material for ESH construction both on the floodplain environment, but also on 
the in-channel en\ironment. Otherwise, each site- or project-specific EA would have to fully 
characterize these impacts where source material is taken outside the channel environment. 

As currently designed, the PEIS does not adequately address the impacts ofdeviating from 
mechanical creation ofnew ESH or maintenance ofexisting habitat as is included in the AM 
strategy (Sections 3.1and3.2). Impacts associated with vegetation removal, vegetation removal 
with subsequent overtopping or use ofherbicides and geotextile tube placement would have to be 
fully characterized in individual EAs should they be employed either as pilot studies or widely 
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employed approaches. Potential future management actions for ESH construction approaches 
other than mechanical creation are listed in Section 3.3, including ESH construction within 
reservoirs and flow modifications. The AM strategy states that these approaches "may be 
explored opportunistically as part ofongoing operations." We have identified these approaches 
as appropriate to a more complete, integrated assessment ofESH creation and maintenance on 
the Missouri River as part of the ESH sub-program. However, giYen the narrow scope adopted 
by the Corps for this PEIS and its intended actions (i.e., mechanical creation ofESH in the 5 
identified river reaches as per RP A IV(3)), these adions are not adequately covered by this PEIS 
and their employment would have to be assessed in an additional NEPA document. 

The draft PEIS does not address the impacts of site removal as an approach to subsequently 
manage constructed ESH. Final disposition ofthe material when ESH is removed is a potentially 
significant action and would be expected to have impacts different from natural erosion by the 
river. We recognize that this is a yet untried approach to maintenance and management of ESH, 
but its implementation would have to be fully evaluated in either this PEIS or in individual EAs. 

The implementation ofthe AM strategy is discussed in Section 4 and relies on the "AM learning 
wheel" to depict how the strategy would be adjusted based on monitoring and assessment of 
biological response or 'program success.' Section 4 identifies components of the ESH sub
program which could be altered based on measures ofprogram success, including biological 
response. Section 4 also states that a failure to meet stated objectives could result in the 
development of a "New Plan." We envision modifications constituting a "New Plan" to possibly 
include the implementation ofother approaches to habitat creation (construction and non
construction), ESH creation outside ofthe five areas/reaches identified in this PEIS and 
adjustments to biological metrics and acreage targets larger than those associated with 
Alternative 1. Although it states in Section 4.1 that the drafting of a "New Plan" "may involve 
the drafting ofa new PEIS", we believe that such action would clearly require additional 
documentation in compliance with NEPA beyond this PEIS. Without discussion of "New Plan" 
practices in the Final PEIS, EPA would not be in agreement that AM principles applied at the 
scale of the entire sub-program and Missouri River system are within the scope of this PEIS and 
could be implemented without revisions to this document or coverage by separate, additional 
documentation. 

Although the specific nature and scope ofchanges to the existing restoration approach would 
determine whether supplemental coverage under NEPA would be necessary, we believe that the 
current PEIS could, with modification, address impacts associated with the acreage components 
ofall the alternatives. Modifications to the identified habitat creation methodology would be 
considered outside the scope of this PEIS. In addition, although the AM strategy should address 
components ofbird population improvement or sustainability at sandbar, river segment and 
system scales, the PEIS covers the sandbar and river segment scale only. 

Monitoring 

We strongly support Priority 11 ofthe AM strategy' s monitoring and investigations components 

9 

49 



which identify preparation ofa scope ofwork for the development ofa sediment budget for the 
Missouri River .. We believe the development ofa sediment budget for the Missouri River system 
is critical to the sustainable management of the river, including, but not limited to, restoration 
and recovery efforts and continued permitting ofcommercial dredging actions in the lower river. 

The AM Strategy, Appendix H, includes limited discussion on the monitoring which will be 
needed for the adaptive management plan. The discussion provided general information on the 
species parameters related to program needs. The AM Strategy identifies habitat quality as a 
monitoring priority and references Sherfy et al. 2007. We concur that the monitoring ofoverall 
habitat quality is important given this project's direct impacts on in-stream habitat and sediment 
distribution. The role ofthis reference is not clear. We recommend clarification ofwhether this 
reference is intended to be a roadmap for planned habitat monitoring. Ifthis document is not a 
roadmap for monitoring habitat quality, we recommend the inclusion of additional information to 
describe what approach will be taken. 

Similarly, there is recognition ofimpacts to water quality, bed and bank stability, 
geomorphology, and species other than those targeted by this project, including other species of 
concern, but there is limited specific information on the planned monitoring to determine impacts 
of the project. Water quality, geomorphology and the erosion and deposition of sediment are 
identified as monitoring priorities, but it is not clear what the monitoring efforts for these 
parameters will entail. We recommend the inclusion of additional information describing how 
monitoring will be conducted for these parameters. The movement oflarge amounts ofsediment 
within the system could have localized impacts on water quality, including dissolved oxygen, 
nutrients and pH through the release oforganic materials from the sediments and water column 
temperature through a decrease in channel depth. The creation of ESH could also impact 
bed/bank stability and river geomorphology by exposing new, previously unexposed sediments 
to new flow patterns within each reach. Understanding what information is available to 
characterize the existing condition with respect to the aforementioned parameters would be 
beneficial to implementation ofthe AM Strategy. We recommend including site-specific 
information within the individual EAs that will be issued for each restoration project. 
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DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, OMAHA DISTRICT 

1616 CAPITOL AVENUE 
OMAHA NE 68102-4901 

REPLY TO 

ATIENTIONOF 20 April 2011 


Planning, Programs, and Project Management Division 

Dr. Robert F. Hammerschmidt, PhD 
Director, Environmental Services Division 
U.S. Environmental Protection Agency 
Region 7 
901 North 5th Street 
Kansas City, Kansas 66101 

Dear Dr. Hammerschmidt: 

The U.S. Army Corps of Engineers, Omaha District (Corps) received your letter dated 
February 22, 2011, in response of your review of the Draft Programmatic Environmental Impact 
Statement (PEIS) for the Mechanical Creation and maintenance ofEmergent Sandbar Habitat 
(ESH) in the Riverine Segments of the Upper Missouri River. We appreciate the participation of 
your staff on the review of the PEIS, as well as individual ESH Environmental Assessments (EAs). 
Your Department's input is vital to our implementation ofnecessary Biological Opinion (Bi Op) 
tasks within the Missouri River basin. Our responses to your comments are provided and 
categorized below. Comments and responses have been incorporated into the Final PEIS, which we 
expect to distribute mid-May. A Record of Decision is anticipated to be issued on or after July 29, 
2011. 

Response to General Comments: 

PE!S Relationship to the Master Manual & Individual EAs: The relationship between the Master 
Manual EIS, this PEIS, site-specific EAs and the Adaptive Management (AM) strategy will be more 
clearly defined in Sections 1.4 and 1.5. These sections also discuss where subsequent actions (site
specific actions) would require individual NEPA coverage in individual EAs, and this is also noted 
throughout the document. Within the AM Appendix, Section 1.1 will be updated to more clearly 
state that this ESH AM Strategy addresses the currently proposed actions discussed in the ESH AM 
Strategy. It will also be clarified that the ESH AM Strategy also considers potential future actions 
that may be covered under other similar NEPA documents as additional actions are proposed for 
implementation (including any potential actions on reservoir habitat and any water management 
actions that are identified through other future studies). 

Tiering: Tiering is a NEPA-compliance term defined by the CEQ NEPA-Implementing 
Regulations ( 40 CFR 1508.28). The term refers to the process of covering general matters in a 
broader EIS and addressing more detailed decision-making with narrower EISs. The subsequent 
EISs incorporate by reference the general discussions from the broader EIS and concentrate solely 
on the issues specific to the lowertiered EIS. Agencies are instructed to incorporate material into 
an EIS by reference when the effect will be to cut down on bulk without impeding agency and 
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public review of the action. The incorporated material is to be cited in the EIS and its content 
briefly described. We believe we have tiered appropriately, but for clarity, additional explanation 
has been added to Sections 1.4 and 1.5. Jn some sections, for example, where the Biedenharn study 
is referenced, additional summary has been provided. 

Response to Comments Regarding Purpose and Need 

Jn order to further clarify purpose and need, clear distinctions between the Missouri River 
Recovery Plan (MRRP), the ESH sub-program and the actions covered under this PEIS have been 
included, beginning with the Executive Summary and Sections 1.2 and 2.1, and then throughout the 
document where appropriate. Jn addition, it will be clarified that the goals ofthe program are 
directly tied to measurable biological metrics (population and fledgling success). 

The purpose of the ESH program (sub-program of the MRRP) is to support self-sustaining (see 
Appendix H) least tern and piping plover populations on the Missouri River as specified in the 
recovery plans, by supplementing natural habitat through the mechanical and artificial creation and 
replacement ofESH. It is specifically related to RPA IV(b)2 and RPA IV(b)3 of the 2003 BiOp 
Amendment for the least tern and the piping plover along the Missouri River within the Omaha 
District boundaries. This includes ESH within the riverine segments, the reservoirs and other 
potential areas (e.g. offchannel). This Draft PEIS analyzes the potential environmental 
consequences of the primary action of the ESH program, implementing mechanical/artificial 
creation and maintenance of ESH on the riverine reaches of the Upper Missouri River (RPA 
IV(b)3). 

We believe the claim to provide "sufficient habitat to support selfsustaining bird populations" is 
based on biological information. The amount ofhabitat created would be measured and monitored, 
and held to performance standards - the specific biological metrics defined in the Adaptive 
Management Strategy (see Appendix H). 

The use ofmechanical creation as the primary methodology will be clarified. It will be noted that 
while this is the only method currently proven to provide successful, productive ESH, other 
artificial methods are being, and will continue to be considered. These include vegetation 
modification and flow obstruction methods. New sections describing the environmental impacts of 
these two methods have been added in Sections 6.3 and 6.4. Between this summary and that within 
the rest ofChapter 6 (Sections 6.5 - 6.9), we belie.ve all potential impacts ofESH program 
implementation within the riverine reaches are covered. 

It will be clarified in the AM appendix that this AM strategy is the strategy for the broader ESH 
sub-program, but includes specific objectives and metrics for the actions covered by this PEIS 
(primary action of the program). It will also be stated that the actions which the AM strategy 
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covers, but are outside of the scope of this document (e.g., within reservoirs or offchannel), would 
require additional NEPA documentation (see additional information on "AM activities outside of 
the PEIS" in responses below). 

Response to Comments Regarding Alternatives: 

Disclosure ofImpacts: The document analyzes impacts through all of the alternatives, from the 
existing program to Alternative 1. The verbiage that the "document discloses impacts up to the 
acres relating to Alternative 3.5" has been removed. The explanation which has replaced this text is 
that, due to the analysis identifying that larger acre alternatives (Alternatives 3, 2 and 1) would 
likely result in moderate to high impacts in most reaches and for most categories analyzed, we are 
placing a construction ceiling on our actions under this PEIS at the Alternative 3.5 acres at this time. 

The checkpoint ofAlternative 3.5 is proposed because it represents a midrange ofhabitat 
available at a time when the birds were productive (biological metric), and it is anticipated that a 
positive, sustainable biological response will be met before fully implementing up to Alternative 
3.5. The success ofhabitat acres created will be determined utilizing the biological metrics detailed 
in Appendix H. Therefore this choice does have an ecological justification. 

When Additional NEPA would be required: IfAlternative 3.5 is fully implemented and the birds 
are not meeting biological metrics, the Corps can consider continuing to higher acreage alternatives 
or look at other methodologies. Appropriate coordination and disclosure would be pursued if 
Alternative 3.5 was exceeded (potential amended Record ofDecision or additional NEPA). 
Likewise, if future efforts entail methods other than those described in this PEIS or outside of the 
identified riverine segments, additional NEPA would be required. 

Use ofAlternative Methods: As noted under the response regarding the scope of the document, 
the term "mechanical creation" has been clarified and new sections to analyze impacts ofother 
artificial means ofconstruction including vegetation removal, vegetation removal with overtopping 
and flow obstruction methods have been added to the document. It is explained that the specifics of 
such projects would be detailed in individual EAs, and this is now also included in the AM strategy. 

Lack ofProject Sustainability: The expected lifespan ofconstructed sandbars is discussed in 
Section 4.11.8. It is clarified, in the Executive Summary, Scope (Section 2.2) and Summary of 
Estimated Construction Costs (Section 4. 7), that because the action area of this PEIS is just a 
portion of each bird's ranges, and can only contribute to "recovery" of the species, actions outlined 
in this PEIS must be implemented indefinitely until a change in the birds' status. 

"Intensity" (duration) ofimpacts: The intensity (duration ofactivity) has been considered in the 
analysis provided in Chapter 6 in two ways. First, the duration ofconstruction activities during 
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efforts as they must be implemented indefinitely until a change in the birds' status. Minimizing the 
environmental consequences due to context, and intensity (areal extent and duration) of the ESH 
program relies heavily on the presumption ofavoiding sensitive resources, as described iri Sections 
4.3.1, 4.4 and 4.5, and Appendices B, C and G. The analysis throughout Chapter 6, where 
appropriate, will point out when "duration" ofpotential construction either locally or on a program 
scale changes whether an impact is considered high, moderate or low. For example, duration on 
both local and "program" scales is anticipated to create a high risk ofsignificant impacts at the 
higher acreage alternatives (3, 2 and 1). 

Shiftfrom initial construction to replacement: Tables 4-14, 4-17, 4-20, 4-23, and 4-26 show that 
activities that will shift from initial construction to replacement. Additional explanation has been 
added to Section 4.7, and these tables referenced as well. Costs ofreplacement are assumed to be 
the same as initial construction, and it is noted that activities would continue indefinitely. 

Irretrievable resources: Section 6.12 does note the irreversible or irretrievable commitments of 
resources. This section has been edited to note that the actions will occur indefinitely until there is a 
change in the birds' status. In addition, Section 6.11 has been edited to note that the discussion of 
the significance ofpotential environmental impacts to resources consider both context and intensity 
(magnitude and duration). 

Response to Comments Regarding Site Selection Criteria and Process: 

The distinction between sensitive resources which are impacted by ESH, and those that could 
impact ESH, has been added to Appendix G, Site Selection Criteria. Also added to the Appendix is 
further clarity regarding the distinction between restrictive and exclusionary areas and the basis for 
allowing intrusion into those areas. This information has been cross referenced in the main 
document (see section 4.5 and the introduction to Chapter 6). 

Individual site evaluations are completed when selecting sites for ESH sandbars. This evaluation 
takes into account the local aggradation/degradation rate, historical and recent changes in channel 
geometry and any visual changes in the composition of the existing sandbar to be raised with 
additional sediments. The reach-wide load changes are inferred by the aggradation/degradation 
trends and areas where delivery exceeds supply (degradation areas) are generally avoided in an 
effort to maximize the active life of the project. The volume of sand needed to be dredged and 
placed for each project is determined by subtracting the final design volume from the existing 
sandbar volume based on the pre-construction survey. This process is completed at every project 
site. 
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Response to Comments Regarding Environmental Consequences: 

Sediment analysis: Text has been added to the docmnent to emphasize that the decision to 
include in the selected plan the construction ceiling at Alternative 3.5 is due in part to the findings 
of the sediment analysis and the potential ofmoderate to high impacts at the higher acreage 
alternatives (3, 2, and 1). 

Within Section 6.2, text has been added to reinforce the distinction between transport and 
continuity. While Biedenharn, 2001, was discussed in more detail in section 5.1.1, additional text 
has been included in section 6.2 to provide reference. 

Currently the assessment ofwhether there is available sediment needed for ESH is limited to the 
existing sediment in the system. Therefore, the significance of the bed and banks being the source 
ofthe sediment in not particularly high, because it is not being compared to tributary or other 
sources. By examining sediment continuity in the current system, we are only taking into account 
the current sources, and no specific assessment of other sources, including tributaries, is warranted. 

Herbicide application: Chapter 6 now includes specific information regarding the toxicity of 
herbicides to possibly affect organisms, as well as the listed bird species and other species, both in 
Section 6.4 as well as in Sections 6.5 - 6.9, sub-sections on water quality, vegetation, and fish, 
wildlife and macroinvertebrates. These sections now also address potential impacts ofdisposing of 
removed vegetation, including disposal of treated vegetation into the river, and potential over 
spraying during application. The PEIS now more generally describes how the EAs will provide the 
necessary site specific assessment ofherbicide use. 

We are aware of the potential ofa new NPDES permit required for pesticide application, and this 
is noted in Section 3.6, compliance with the CWA, and in the Water Quality subsections throughout 
each river segment and alternative in Chapter 6 and in Chapter 9. 

EPA as issuer ofCWA section 401 certification on Tribal lands: Thank you for this information. 
It is now noted in section 3.6 compliance with the CWA, in the Water Quality subsections 
throughout each river segment and alternative in Chapter 6, Table 6-10, and in Chapter 9. 

Response to Comments Regarding the Adaptive Management strategy: 

Relationship ofthe AMstrategy to sub program and PEIS: Section 1.1 will be updated to more 
clearly state that this ESH AM Strategy addresses the cun-ently proposed actions discussed in the 
ESH AM Strategy as well as considering potential future actions that may be covered under other 
similar NEPA documents as additional actions are proposed for implementation (including any 
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actions on reservoir habitat and any water management actions that are identified through other 
studies). 

AMobjectives and applicable scale: The applicability of system-wide productivity and 
population response to AM efforts and the accomplishment ofobjectives will be further clarified in 
the AM Strategy. 

AMactivities outside ofthe PEJS: It will be clarified that any modifications to biological targets 
would be made in consultation with the USFWS and would be in reaction to new data such as 
updated species recovery plans for the two target species or updated population models for these 
species that define new targets for productivity that would support self-sustaining populations and 
preclude jeopardy. It will also be clarified that ifchanging these targets results in a change to the 
management actions or anticipated impacts described in the PEIS, that a new or supplemental 
NEPA document would be drafted to disclose these changes. 

Additionally, .the goal of the AM Strategy will be refined so that it is consistent with that of the 
ESH PEIS. It will be further emphasized in the document that derivations from the PEIS in terms of 
construction methods, source ofmaterial, geographic areas where construction takes place, or 
development of a new plan will require additional NEPA documentation to disclose the impacts 
associated with these actions. For example, the impacts ofsite removal, mentioned in the AM 
Strategy as a potential technique to increase productivity under specific circumstances, would 
require additional NEPA, including environmental analysis and agency and public coordination. 

Response to Comments Regarding Monitoring: 

The AM Strategy will be updated to clarify that habitat quality monitoring will be undertaken 
using the study design adapted from Sherfy et. al., 2007. The text ofthe document will also be 
updated to include additional information regarding potential investigations that may be undertaken 
to reduce uncertainties associated with water quality, bed and bank stability, geomorphology and 
impacts to non-target species where this information is available. 

In response to concerns about landowner impacts and localized sediment transport, the ESH 
program has developed a geomorphic analysis ofselected sites in the Gavins Point Reach. This 
effort is designed to examine and identify changes in the river morphology that are a result ofESH 
construction. In the unlikely scenario that impacts are found that do not fit with the engineering 
design assumptions, the results of the analysis will assist in making modifications to the design 
process and assumptions. Iflandowners suspect ESH is impacting their land, they are encouraged 
to file for an easement or claim for erosion impacts through established procedures. 
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For future years, USACE has developed a monitoring plan applicable to any reach of the river 
that has ESH activities. The monitoring plan will be first implemented in the Gavins Point Reach. 
It will compare permanently established 'control' sites to current and previous construction sites. 
This process will allow for estimation ofbank erosion not directly induced by ESH projects, and 
then a comparison to any bank changes in the vicinity ofESH projects. It is not reasonable to 
monitor every mile of the riverbank in ESH construction reaches, so sites will be selected that are 
valid surrogates for the majority of the river reach. 

System-wide sediment transport monitoring is in place as part of the Operations and Maintenance 
(O&M) Program. In addition, an increased detail assessment of sediment sinks and sources in the 
basin is being completed in conjunction with the recommendations of the National Research 
Council based on their findings as part of the 2010 report on Missouri River Sedimentation. Local 
monitoring for sediment impacts is being completed throughout numerous sub-basins in the 
Missouri River Basin through various programs. 

A water quality appendix (Appendix I) has been added, which notes that efforts would include: 1) 
monitoring of ambient water quality conditions; 2) sediment sampling and elutriate testing of 
representative samples from proposed "dredge" areas, ifrequested; and 3) investigative monitoring, 
if requested. 

Thank you again for the review of the PEIS. After careful consideration of the comments and 
editing of the document, we believe that the PEIS provides NEPA coverage for the ESH sub
program activities within the riverine segments of the Upper Missouri River. Corps staff and I are 
willing to meet with you to further discuss these issues if you have questions or concerns. Please 
coordinate questions through the point ofcontact for the ESH PEIS, Cindy Upah, ( 402) 995-2672. 

Sincerely, 

Kayla A. Eckert Uptmor 
Chief, Planning Branch 

Copy Furnished: 
Mr. Joe Cothern 
US EPA Region 7 
901 N. 5th St. 
Kansas City, Kansas 66101 
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Copy Furnished (Cont'd): 
Mr. Larry Svoboda 
Environmental Protection Agency 
Region 8 
1595 Wynkoop Street 
Denver, Colorado 80202-1129 

Mr. Larry Shepard 
NEPA Team/Interstate Waters 
US EPA Region 7 
901 N. 5th Street 
Kansas City, Kansas 66101 

Ms. Maggie Pierce 
Environmental Protection Agency 
Region 8 
1595 W)nkoop Street 
Denver, Colorado 80202-1129 

Mr. Jim Berkley 
Environmental Protection Agency 
Region 8 
1595 Wynkoop Street 
Denver, Colorado 80202-1129 

Mr. Henry Maddu)C, U.S. Fish & Wildlife Service, Lakewood, CO 
Mountain-Prairie Region - USFWS 
134 Union Boulevard 
Lakewood, Colorado 80228 

Mr. Steve Mietz 
National Park Service 
Superintendent, Missouri National Recreational River 
508 East Second Street 
Yankton, South Dakota 57078 

Mr. Hector Santiago 
National Park Service 
Midwest Regional Office 
Planning & Compliance Division 
601 Riverfront Drive 
Omaha, Nebraska 68102 
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From: ~ 
To: l ph CxnJb@ 5 tM1Q 

Cc: Kyle Gogdmanson 
Subjt<t: undbar a>nstnrtion 
Date: Horday, No¥entier 01, 2010 2 :11:27 PM 

Good afternoon, I am writing in regards to the proposed sandbar construction on the Missouri 
River. The last t ime there was construction above Gavin's Point Dam we experienced a surge in 
TTliMs. This we(water plant personnel and consultant HOR engineering) believe was caused by the 
Increase of TOCs and other unknown organics from dredging activity. I believe the same thing will 
happen when you begin construction on the Lewis and Clart. Segment(segment 9 RM 845.0-828.0). 
Therefore we are opposed to more construction in that segment of the Missouri River. 
Thank you for the opportunity to comment. 

A Message from : 
Ray Tweedy 
Water Treatment Plant Superintendent 
City of Yankton 
105 W. Riverside Dr. 
Yankton SD 57078-0176 
(605)668-5272 
rtweedy@cltyofyankton.org <majlto· rtweedy®cjtyofyankton om > 

1. 	 The Corps performed a Water Quality Office Report 
entitled, "Creation of Emergent Sandbar Habitat (ESH) 
in the Headwaters of Lewis and Clark Lake and the 
Impacts on Water Quality". The report has been 
provided to the City of Yankton, Lewis & Clark Rural 
Water, Bon Homme Rural Water and Cedar Knox Rural 
Water. The Corps has been monitoring THM formation 
potentials at the Niobrara confluence, immediately 
downstream from the ESH construction site at river 
mile 826, and in the tailwaters area immediately 
downstream of Gavins Point Dam since the sandbar 
was being constructed. The data has been exhibiting 
expected seasonal patterns with or without 

construction activities occurring, indicating no negative 
impacts relating to construction activities. We will 
continue to coordinate with the city of Yankton, the 

Lewis & Clark NRD and county water agencies prior to 
ESH construction activities. 
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We hcwc n..·ccivcd and rc\·icwcd (;(Jrrc~pomlctKC and projc(t do..:umcnt for: 

11-0189 COE Dr.-ift Progrc1mm<1tk b wironmenrnl lmpaa Stati..·mcnt (PEIS) for 
the Mcch:rni\.';1l Creation and Malntcnano.: of Emergent ~andb:-1r Habirnt {ESl I) 
in rhc Riverine Sc_gmcnt:: of the Gppcr Mi:-.muri River. 

Compliance protocols regarding cultural rcsoun:c~ 1m:: outlined in Section~ (pp.) 

3-10 to 3-11 and 8--1. We would add the (<WC:it rh<.1t $Ourcc mat\.·rial u~cd to 1 
crca£i..' ESH also i.-: ro l:x! Jl•rived from an approved sourct.:. 

Thank yoll. 

I( you have quc:'tion::;: plc<:1~c ~ontai.:t c:ithcr P;n1l Pk.ha at 11pi;.:ha(tbnd.u11v or (70 l) 
128-1574 or Sus:an Quinnell at :-;quinn1.'Jl~·Ond.11ov or (70 I) 128-3576. 

Sincerely, 

3y~~ 
Mcrhw E. f>;.1avcrncl, Jr. 
St.He I li~toric Prt>~C'rvation Officer (1\orth Dakota) 

and 
Director, State Hiscork:-i l Socicry of Norrh l);lkorn 

North Dakota Heritage Center S 612 East Boulevard Avenue, Bismarck, ND 58505-0830 s Phone 701-328-2666 s Fax: 701-328-3710 

Email: histsoc@nd.gov s Web site: http:/lhistory.nd.govs TTY: 1-800-366-6888 
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1. The material utilized for ESH creation will be
recently deposited riverbed (alluvial) materials 
adjacent to the submerged or exposed sandbar that 
will be built upon. Historic and paleontological 
resources would be avoided through the site 
selection process as these sensitive resources would 
be included in the environmental buffers established 
during pre-construction. If any of these types of 
properties are discovered during an undertaking, the 
Corps would follow the procedure in EP 1130-2-540 
(6-7)(d)(l) (See pgs. 6-3 and 6-4). Text in Sections 
(pp.) 3-10 to 3-13 (Sections 3.5.2 and 3.5.3), 6-3 and 
6-4, and 8-1 have been updated to mention 

borrow/source material. 



MRRP comments 

Trent Bristol 

916 E Interstate Ave, Ste. 4 

Bismarck, ND 58503 

Trent.bristol@ndsu.edu 

Representing the North Dakota Forest Service 

Attended Bismarck session - 11/30/2010 

Scale and level ot effort - It appears the level ofeffort has been carefully considered to minimize 

impacts to the stakeholders while providing enough habitat to encourage viable populations of plovers 

and ternsalong the river. 

1 	

1. 	 Select ing an Adaptive Management Process as the preferred 
alternat ive allows the Corps flexibility to provide habitat up t o a point 
of meeting population goals, therefore minimizing impacts through 
avoidance of sensit ive resources, the ability to utilize less-impactful 
const ruct ion methodologies as they become ava ilable, and avoiding 
over-construct ion of habitat . 

Erosion - The woodlands along the river are an important factor in reducing erosion. It is good that the 

ESH program is not removing vegetation from the banks. It should be noted that creation of new 

sandbars will modify river flows which could in turn create erosion problems resulting in the loss of 

cottonwood forests along the river. 

2 	

2. 	 Construction met hodologies, including rest rict ion of bo rrow areas, 
placement of sandbars, and dredging depth (Ind ividual Sect ions in 
Chapter 6 for each river reach rega rding Surface Water Hydrology and 
Hyd rau lics, and Aggradation, Degradation and Erosion, e.g. 6.6.1.2.1 
and 6.6.1.2.2 for the Garrison River Segment) li mit impacts to
surrou ndi ng resou rces, including adjacent shorelines, conf ine 
borrowed materials to the active bed material transport layer, and 
limit risk of shifting the thalweg due to construction act ivities. 
Geomorphic conditions in the vicinity of ESH projects are monitored
on a semi-annual basis through site surveys and analysis of aerial 
photos. 

River Flow - The loss of spring high water flows has led to the loss of new cottonwood stands and the 

down-cutting of the river has lowered the water table. This has left many areas with mature: 

cottonwoods too dry to support those trees. The loss of cottonwood habitat is a source of concern. 3 	

3. 	 As a part of t he M issouri River Recovery Program t he Corps of 
Engineers has developed a Cottonwood Management Plan. The 
purpose of the plan is to preserve, create or enhance cottonwood
habitat along the Missouri River. Researchers from the Universit y of 
South Dakota and South Dakota State University are serving as t he 
leads for organizing, conducting, analyzing and summar izing 
veget at ion sampling along seven M issouri River areas in Mont ana, 
North Dakota, South Da kota, Nebraska and Missouri as a part of the 
Cottonwood Management Plan. 

Woodlands along the rivers and streams provide shade which slows spring snow melt and helps spread 

out the high spring flows over a longer period and reduces fk>oding ~ents 

Water Quality- Maintaining a healthy and functional woodland along the river banks is also an 

important factor for water quality. 

Fish and Wildlj fe - Many wildlife species in the state of North Dakota depend on riparian woodlands for 

habitat during some portion of their li fe cycle. Cottonwood forests are very diverse and support a wide 

variety of wildlife. 

Alternative Methodologies-Alternative number V, the mechanical construction of emergent sandbar 

habitat, appears to provide the needed benefits without causing excessive impacts to other mandated 

uses of the river. Alternatives 3, 2, and 1 appear to create detrimental impacts to the shoreline. 4 	

4. 	 While Alternat ives V and IV would cause fewer impacts than the 
identif ied const ruct ion ce ili ng of Alt ernat ive 3.5, t hese lower-acreage 
alte rnatives are not ant icipated t o provide enough ESH acres to 
support tern and plover populat ions t o the point of meeting 
population and fledge goals. Population and fledge ratios have been 
on a downward trend and have continued to generally drop each 
year, raising concerns regarding long-term success associated with 
acreage levels of Alternatives 4 and 5. In 2010, ESH acres (1,100 acres) 
were only approximately 215 acres short of Alternative V (1,315 
acres). At Alternative 4 acres (1,985 acres present in 2005) 
population numbers and fledge rat ios were in a decline, and have 
continued to decline since. 
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Emergent Sandbar Habitat 
PEIS Meeting - Pierre, SD 

1217/10 

The Izaak Walton league of America is a chapter based conservation organization 
formed in 1922 with members around the United States including nearly 8,500 members 
in the states of Iowa, Nebraska and South Dakota. The League supports the Missouri 
River Recovery Program including Emergent Sandbar Habitat creation. 

The League would also support removal oi some of the wing dikes and channelization 
structure upstream of St Louis to Sioux City. If done in selected areas, while still 
protecting important existing infrastructure, it would allow the river to create this badly 
needed nesting habitat for the least Tern and Piping Plover on its own, saving 
taxpayers millions of dollars each year. This would reduce bed degradation and the 
problems associated with it in the Sioux City and Kansas City areas making the 
Missouri River healthier while creating basin-wide benefits. 

1 

1. 	 Preventing aggradation in the self scouring navigation 
channel has been necessary to maintain the navigation 
project, and this limits the effective width of the river 
to only slightly wider than the current configuration. 
Channel modifications have been done at many 
locations along the reach from Sioux City to St. Louis in 
support of the Shallow Water habitat program, another 
portion of the Missouri River Recovery Program. Dike 
notches, revetment setbacks, and chevrons have seen 
varying levels of success. In addition, sandbars that are 
created by these structures are small, on the order of a 
few acres in order to limit impacts to navigation. In 
summary, small habitat and low elevations to prevent 
impacts to navigation severely limit the number of 
acres that could be built this way, and with the narrow 
channel, high flows are very destructive to this type of 
habitat. 

Due to the Bank Stabilization and Navigation Program over 520,000 acres of aquatic 
and terrestrial habitat and 120 river miles were lost on the Missouri River between Sioux 
City and St Louis. This habitat destruction and other man-made alterations have put the 
least tern, piping plover, and pallid sturgeon on the Endangered Species list. Man's 
efforts have led to their decline, and we can, and must, take the steps to bring them 
back, creating better habitats for a wide variety of other native species in the process. 

In addition to work on the lower river the League also supports efforts on other areas on 
and along the main stem of the Missouri. We encourage the Corps to look at nesting 
habitat creation on reservoirs, especially on the three flow-through reservoirs, Lake 
Sharpe, Francis Case, and lewis and Clark. For example, created nesting habitat 
could double as breakwaters for boat ramps making it a win-win situation. The league 
also encourages looking at wetlands adjacent to the river throughout the entire basin for 
additional tern and plover nesting opportunities. 

2 2. 	 The Corps is currently undertaking a study to look at 
tern and plover habitat opportunities in all 6 Missouri 
River mainstem reservoirs. This is in response to 
Reasonable and Prudent Alternative (RPA) IVB2 in the 
2003 Amended Biological Opinion (USFWS, 2003), 
which called out a study of Ft. Peck Lake, Lake 
Sakakawea and Lake Oahe, as well as agency and public 
recommendations to review opportunities in Lakes 
Sharpe and Francis Case and Lewis & Clark Lake. This 
study is noted in Section 4.11.5. 

Wetlands are generally not nesting habitat for terns 
and plovers; however, the Corps can develop wetlands 
in conjunction with other mitigation or restoration 
projects, such as the Fish and Wildlife Mitigation Plan 
for the Missouri River Bank Stabilization and Navigation 
Project. 

We have to start looking at things "outside of the box" to greatly increase production of 
these two species. Fledge rates are below the goal set out in the Biological Opinion. 
Getting the least tern and piping plover out of jeopardy should be a top priority. The 
clock is ticking, time is running out. 

Thank you for your time and consideration. 

Paul Lepisto 
Regional Conservation Coordinator 
Izaak Walton league of America 
605-224-1770 
plepisto@iwla.org 
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Commtnts of '1b.:souri Sedimentation Action COM1ition on the Draft EIS Mrcb.1nict1I Cration and 
Maintenance of Emergent Sandbar Habitat on the RiYcrioe Segments of the l'pprr \.1issouri River as 
released by the t:.S. Corps of Engiottrs (COE) Pablic Info/Input Meeting at Pi•rrt. SD I>«. 7, 2010 
Comments Delivered by: Larry Weiss, President, MSAC Board of Directora 

Mi~:-ouri Sedirecntatton .l\ction Coalition dedicates itself to addressing the probfem~ caused h) th~ ~ry"Q\l.ing 
"'edimcnl in 0tir \.tf~-.ouri Ri"cr ;eservoirs. This non-profit 501(c)3 organit.ation hru. educated the public for 
near!} 10 years about -.edimcr.t. We have no plans ofslo'Vling do"'n our etron.s to tackle this problem tha1 
threatens the S)~lcm·s long-1.:nn benefits and already negatively impacts so man) people. We aun to build on 
the gro""in~ cooperation among rederal agencies like the COE. USGS and l\JRCS to meet thh challenge. 

We! understand the importance ofimplementing programs to benefit the recover)- of threatened or endange~d 
species. I lowev~r. Y..e believe th~ growing negative impacts ofsediment accumulation to be ofgreater national 
significance. Little ha!li be~n done to address sediment management 10 positively impact ~Opie. We do sense a 
gro'-"ing acceptance 1hat something does need ro happen that will pro\ide for the lndcfini1c sus1ainabllity of the 
Missouri Rivc::r Re:-;crvoir.; and System benefit-;. 

We know sedimen1 accumulates in our reservoirs at a. rate ofabout 89.700 acre·feet per year. We lo~c storage 
of tnoush v.atcr. ~ach :ear. to supply more than 800.000 peopli! \\ith 100 gallons per day for an entire year. 
We alre.:iJ) ha'c:: lost enough space to store a flood equivalent to 100 miles long. 10 milt.'S .... ide. with an 
averaee depth of""~ fret. This past year u.e \\ere quick!) reminded hO\!• important this capabiliry is for people 
in numero..i-. st&!¢.\. Flooding <:aused b) inflow from tributaries belo\'t Gavins Poin! Dam \.\OU!d ha\C been 
much v.or;.c if the \-!is.:;.vuri Ri\.er dams v.ould not hai,.e ~n able to hold and store runoff "'ater from v. ithin 
and abo"c the S) :.terr. 

lla...cd on COE daia. as of2009. Lewis and Clark Lake has a storage loss ofaim<>' 30 pen:enL l.e"is an<! 
<. larx Lake i~ projected to~ at 50 percent Joss in 2045. Lake Francis C&e i> proj1..-c1ed 10 be al 50 pcn:cnt lo~~ 
in 2100 and Si:irpc: in:'33. Ir.r: larger reservoirs \I.ill take more lime lo fill. hO\\C\er. the rh.:~ative imp:n.; arc 
alrcad) !>cing experienced. 

1 

We mu:>t rcm~mN:r thzu t.1ic value:: of the S)Stc:m benefits and operation of the dam..., i-. approxima:el: ur.c 
b'Jlfon dt..,llars per :car. B:nefts of flood control. hydropower. na"igation. \\Ster \UPP•Y and qua!iry for people. 
indu)tr) . irri,1;a11cin and li\e!\tock: fi~h and wildlik and !'¢Creation. are diminished and u 1ime:1el: "'ill vanbh 
1,1,;i1hout scdimi:nl mar:.a.::,~mc:ri.:. 

The COE must d<'I \\hat Co:-grcss or the Courts sa}s it must do. Through variou~ a...enues ofpublic 1..-ducation. 
we intend to impact this proc:!5S. Current!}. we are Jooking for federal funding of phas!!s 3 and 4 or !I. ihorough 
~dimcnt 35.-~!'~mcnt oftr.e L'pper Missouri River Basin to be performed by the NRCS and USGS in 
consultation with the COE.. This infonnation is needed for the implementation ofsWimcni management in the 
rcscr.oirs. The data a:so \\.OU!d benefit a host ofupper Missouri River challenges including the creation of 
ri\oerinc sandbar habitat. 

2 

In }Our duty to protect threatl!ned and endangered species, please do not lo!'ie sight ofmanaging. the rc5'!rvoirs 
\lrith fk.."Opil! and thcii· needs in mind for future generations. Creation of the reSCr\'Oirs ~as a r~markable 
achievement producin~ valuable benefits to man}. Keep this National Re:;ource viable 'o future generations. 

SandrJ Korku\\, Executive Director 
Missouri Sedimentation \ctivn Coalition 
I 004 11 6 Street 
~pringfic!d. SD 5"06: 
(605)369-2745 

Ho"ard Paul. Technical Coordinator 
Mi<>souri Sedimen:aticm Actmn C'oahtion 
151 I Holida) Ori>e 
Canton. SD 5~013 
Cell: 605· "70-0998 
Email hpaul asi<>.midco.net 

This comment was also read at the microphone as part of the 
public meeting in Pierre, South Dakota (transcripts at end of this 
appendix). 

1. 	 Retention of sediment behind the Missouri River Mainstem 
Dams has been monitored since the dams were constructed. 
The losses in storage have been monitored and taken into 
account when determining water management actions. The 
impact of reservoir deltas has also been considered when 
citing new water intakes, recreational access, and habitat 
construction. 

USACE is examining possible ways to re-establish sediment 
balance around Gavins Point Dam. If any of the possible 
management tools show promise, they will be further 
investigated. The USACE priorities within the ESH 
Programmatic EIS are to examine the impacts of 
mechanically constructed emergent sandbar habitat that is 
being built to meet the requirements of the RPA of the 2003 
Amended Bi-Op for the Missouri River. 

2. 	 USACE acknowledges that sedimentation in the Missouri 
River Mainstem Reservoir System is a continual and growing 
concern. The localization of sediments within the reservoirs 
is one of the prime factors that has created the need to 
develop emergent sandbar habitat (ESH) by mechanical 
means. As USACE develops and expands habitat 
development efforts for the ESH program, the sediment 
deltas will be considered for source material. In addition, 
numerous studies are underway to assess the impact of 
sedimentation on the Missouri River, and numerical 
modeling is being completed to examine ways to rebalance 
sediment in the system. 

USACE Omaha is a proponent of the proposed assessment 
directed by MSAC, and fully intends to support the effort in 
any way possible. 
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Testimony for the Tern/Plover Sandbar Habitat 

The South Dakota Wildlife Federation (SDWF) was founded by a handful of concerned citizens 1n 
1945. These concerned citizens realized we needed to protect and manage our natural resources for 
future generations SDWF's membership is currently 3300 members. 

The Missouri River has significant influence over our economy, outdoor recreation, and wildlife 
communities SDWF is most concerned with building a sustainable system to benefit humans and 
wildlife equally. 

SDWF understands that the answers are not easy when dealing with the creation and restoration of 
interior least tern and p1p1ng plover habitats 1n the Missouri River basin. SDWF would like the Corps 
of Engineers (COE) to continue creating and maintaining breeding and brooding habitats 1n the non 1 
storage basins for terns and plovers 1n the continuing efforts to increase fledging success We would 
like to see the creation of such habitats 1n the main channel, but also 1n off-d'lannels sites to aid in the 
recovery of the birds 2 
This challenge may be more difficult to obtain in the storage reservoirs on the system, due to the 
large changes in elevations of the water. It seems we have abundant habitat in low water years, and 
none m high water years Perhaps it would be wise to explore building some points that provide man-
made habitats in high water years 3 
We are very aware of the USFWS biological opinion and of the fledging ratios needed to build 
populations back to suitable levels. With the current habitat work the COE has done and future 
restoration plans moving forward, we hope to increase the number of endangered terns and 
threatened plovers. S DWF strongly supports the efforts to save these species from possible 
extinction. 
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1. The Corps is currently undertaking a study to look at 
tern and plover habitat opportunities in all 6 
Missouri River mainstem reservoirs. This is in 
response to Reasonable and Prudent Alternative 

(RPA) IVB2 in the 2003 Amended Biological Opinion 
(USFWS, 2003), which called out a study of Ft. Peck 
Lake, Lake Sakakawea and Lake Oahe, as well as 
agency and public recommendations to review 

opportunities in Lakes Sharpe and Francis Case and
Lewis & Clark Lake. 

2. Off-channel ESH creation is discussed in Section 
4.10.4. This method of off-channel ESH creation has 
not been tested, and any efforts would be pilot

projects or part of a new study. Such efforts would
not be within the in-channel footprint for which this 
document analysis was completed, and therefore 
separate analysis and NEPA would be required . 

3. The study noted above (response #1) will consider 
opportunities to provide habitat in high water years. 
Past designs have evaluated the flow-frequency in
the river reach, and set the top elevations of the
constructed sandbars to ensure habitat availability 
up to the 20% exceedance flow (e.g. habitat 
exposed 80% of the time). This has allowed for 
sandbar habitat throughout the changing flow 
conditions. In continuous years of high water, the 
exceedance flow may need to be increased to 
continue to provide habitat at higher flows. 
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Comments ofMissouri Sedimentation Action Coalition on the Draft E lS Mechanica l C reation 
and Maintenance of Emergent Sandbar Habitat on the Riverine Segments of the Upper 
Missouri River as released by the U.S. Corps of Engineers (COE) 
Hearing/Public Information Meeting a t Yankton, SD Dec. 8, 2010 

Missouri Sedimentation Action Coalilion dedicates itself to addressing the problems caused by the growing 
sediment in our Missouri River reservoirs. This non·profit 501(c)3 organization has educated the public for 
nearly I 0 years about sediment. We have no plans of slowing down our efforts to tackle this problem that 
threatens the System's long-term benefits and already negatively impacts so many people. We aim to build on 
the growing cooperation among federal agencies like the COE, USGS and NRCS to meet this challenge. 

We understand the importance of implementing programs to benefit the recovery of threatened or endangered 
species. However. we believe the growing negative impacts ofsediment accumulation to be ofgreater national 
significance. Linle has been done to address sediment management to positively impact people. We do sense a 
growing acceptance that something does need to happen that will provide for the indefinite sustainability of the 
Missouri River Reservoirs and System benefits. 

We know sediment accumulates in our reservoirs at a rate ofabout 89,700 acre-feet per year. We lose storage 
ofenough water. each year. to supply more than 800.000 people with I 00 gallons per day for an entire year. 
We already have lost enough space to store a flood equivalent 10 100 miles long, I 0 miles wide, with an 
average depth of7 Y, feet. This past year we were quickly reminded how important this capability is for people 
in numerous states. Flooding caused by inflow from tributaries below Gavins Point Dam would have been 
much worse if the Missouri River dams would not have been abJe to hold and store nmoffwater from within 
and above the system. 

1
Based on COE data, as of 2009, Lewis and Clark Lake has a storage loss of almost 30 percent. Lewis and 
Clark Lake is projected to be at 50 percent loss in 2045. Lake Francis Case is projected to be at 50 percent loss 
in 2100 and Sharpe in 2133. The larger reservoirs will take more time to fill, however, the negative impacts are 
already being experienced. 

We must remember that the value of the System benefits and operation ofthe darns is approximately one 
billion dollars per year. Benefits of flood control. hydropower. navigation, water supply and quality for people. 
industry, irrigation and livestock; fish and wildlife and recreation. are diminished and ultimately will vanish 
without sediment management. 

The COE must do what Congress or the Courts says it must do. Through various avenues of public education. 
we intend to impact this process. Currently. we are looking for federal funding ofphases 3 and 4 ofa thorough 
sediment assessment ofthe Upper Missouri River Basin to be performed by the NRCS and USGS in 
consultation with the COE. This information is needed for the implementation of sediment management in the 
reservoirs. The data also would benefit a host of upper Missouri River challenges including the creation of 
riverine sandbar habitat. 

2 

In your duty to protect threatened and endangered species, please do not lose sight of managing the reservoif1' 
with people and their needs in mind for future generations. Creation ofthe reservoirs was a remarkable 
achievement producing valuable benefits to many. Keep this National Resource viable to future generations. 

Sandra K orkow. Executive Director 
Missouri Sedimentation Action Coalition 
I004 11 1• Street 
Springlield, SD 57062 
(605)369-2745 
email: sandrak@gwtc.ne1 

Howard Paul, Technical Coordinator 
Missouri Sedimentation Action Coalition 
1511 Holiday Drive 
Canton, SD 57013 
Cell: 605-770-0998 
Email: hpaul@sio.midco.net 

This is a duplicate of a comment received in Pierre, 
South Dakota. Please see page 5 of the comment 
summary for the response. This comment was also 
read at the microphone as part of the public 
meeting in Yankton, South Dakota (transcripts at end 
of th is appendix). 
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The 29-90 Sportsmans Club is an affiliate of the South 
Dakota Wildlife Federation. This comment is a 
duplicate of what was presented in Pierre, South 
Dakota. See page 61 of this Section. Ms. Nicolay 
represented the 29-90 Sportsmans Club at the public 
meeting in Yankton, South Dakota (transcripts at the 
end of Section B of this Appendix). 
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Testimony for the Tern/Plover Sandbar Habitat 

The South Dakota Wildl ife Federation (SDWF) was founded by a handful of concerned citizens in 
1945. These concerned citizens realized we needed to protect and manage our natural resources for 
future generations. SDWF's membership is currently 3300 members. 

The Missouri River has significant influence over our economy, outdoor recreation, and wildlife 
communities. SDWF is most concerned with building a sustainable system to benefit humans and 
wildlife equally. 

SDWF understands that the answers are not easy when dealing with the creation and restoration of 
interior least tern and piping plover habitats in the Missouri River basin. SDWF would like the Corps 
of Engineers (COE) to continue creating and maintaining breeding and brooding habitats in the non
storage basins for terns and plovers in the continuing efforts to increase fledging success. We would 
like to see the creation of such habitats in the main channel, but also in off-channels sites to aid in the 
recovery of the birds. 

This challenge may be more difficult to obtain in the storage reservoirs on the system, due to the 
large changes in elevations of the water. It seems we have abundant habitat in low water years, and 
none in high water years. Perhaps it would be wise to explore building some points that provide man
made habitats in high water years. 

We are very aware of the USFWS biological opinion and of the fledging ratios needed to build 
populations back to suitable levels. With the current habitat work the COE has done and future 
restoration plans moving forward, we hope to increase the number of endangered terns and 
threatened plovers. SDWF strongly supports the efforts to save these species from possible 
extinction. 



December 14. 2010 

Department of the Army 

Corps of Engineers, Omaha Dislnct 

ATIN· Cynthia S Upah 

1616 Capitol Avenue 

Omaha. NE 68102-4901 


RE· Emergent Sandbar Habitat - Missouri River, NE DEQ #11-0106-10 

Dear Cynthia S. Upah 

The Nebraska Department of Envirorrmental Quality (NDEO) has reviewed the above referenced pro1ect As with any 

facility, permits may be required prior to beginning construction or operation At a m1mmum. you should be aware of 

the possible reQu rement for the '"oUowirg permits. 


~ Phon<! 

Storm Water Permll Blayne Renner (402) 471-8330 

Air Ouai1ty Pcrmrt Yvonne AJst·n (402) 471-3305 

Water Qua 1ty Permit Terry H1c~man (402) 471-2875 


The prOJCCI may require a Construct'°" Slormwater General Permit (see Blayne Renner contaci information above 

as well as enciosed memo). In addition. this pro1ect wih require a 404 perm t NOEO Water Qua 1ty Program has 

bee"l partic1pat1ng m mteragency meetings on this project for a year; these act1v1ties requ·ra Corps Regulatory 404 

permits. therefore 401 oversighl Open burntng pennits may be required for the deslruction and disposal of tree and 

brush debris· this depends upon how far the debris is transported, i .e ., off of the property of ong n (see Air Quality 

contact above). 


1 

Until fur1her along in the planning process. il js unknown whether there may be add1t1onal regulatory requirements 

It has been our experience that early and open communication helps fac1htate the permitting process_ If you have 

ques11ons about the permitting process, or any olher quest10ns, feel free 10 contact me at (402) 471·6087 for more 

information, please v1S1! our website at ~wl\v .deq.state.ne.us. 


Sincerely. 

,... !'" 
er r;v
Joe Francis 

Associate Director 

Field Services and Assistance 

Nebraska Dept of Environmental Ouahty 

402:471·6087 


IJW 

• 
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1. 	 The Corps will continue to coordinate with the 

Nebraska DEQ to meet all CWA requirements. Any 
potential NPDES permits wou ld be completed by the 
contractor. 
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Nebraska Department of Environmental Quality 
Wa'3.ewater 2€ction 
=-----
\IF,IOR\'d)l \I 	 Th11ni.<h1~. l>l'l' l'E11her 112.10(0 
TO: l') nthia S. Upah, U.S. Army Corp~ of Engineers. Omaha l>istr icl 
CC: 

FROM: Blaynt' Renner 


RE: Emc1·gcnt Sandhar 1labito.1l - Missoul'i Rhc1\ NH 11-0106-10 

C<m~trucli4nl Stonnwatcr General Pcr1nit: 

This projlT\ rrn..1_\ rl'quirl' authori1alio11 urnh.:r lhl' ( '<>ll'ilrudi<m St<mnwall'r (;l'JH.'l"ill 

Pnmil (NER 110000) if llic total land di:->l t1rh ;.11lcl' is µ.rl'<llcr lha11 cir l'((ll\ll lo c111L' ll<.Tl' 

i ill lndin~ 11ff.,ik ,itlAiliar.' <11.-· tiYitil·:-.. 

In onkr lo ch.•krmilll' tlw 'total land disturhann,. associated with end1 ·pn~i<.:1.:t· tlh· 

propn1wnh ''ill rn·l·d lo ickntil~· 'pn~jcct.•.' \\ ithin till' fra11H.'Wt1rk of thl' i\PDES 

pnmillin1!, program. \ 'pl'(~jet·t' would he 1.·onsiden:d 1tkfi11.:1hh: area of l;,11).;d! 

l'onlig11011s land di ....turham't'. Land di:-.tnrh;111n; ;H:tiYilil'' whkh an.· lo1.:ated mon· than 
1h mih· l'rnm ~lll! other land disturhmH:l' as~odall·d \\·ith tht' projl'el should hl' 

('CHJsitlt' rl'd 11 sl'parall' ·pn*'d' for dcltrmi11 ing land di ..;.111 rh:111<x· ( llHJrl' than l/1 mik• 

11parl \\c1uld not lw tonsidt'rl'd <·ontiµ,uot1:->). Prnponenls ....l1011ld ron....idl'ronh a<·tunl 
l:1nd disturham·l' and not tlw an.•;.1 ofhar ne1t ioi1. Th(' lkparlml'nl dol's 110! 1.·011sid<'r 

th1:-: h;1r t'rl'alio11 lo lh• land di~turhann'. \\'lll'n dl'lt•nnining. 'land disturhann·· tht· 

proponents -.:.hould l1m.... i<kr l:.md dislurham·c as::ocialt•d \\ilh acth ilk."-'' hid1 iudml~·. 
hut an· not limited lo; off :--ill' "ta~ing <ln..' <.h . lt'mpor;.11y colltTl'lt• ha tch pl:ml:-.: dedkatnl 

to Ibis projl'l'l. hornm area.!-. t.k·rl i<:att.'d to this prnjl'd I upland horro\\ art·as). ulilit.\' l illL' 

work. ill'l'l'S_, ro;ul ro11struction antl s imilar areas o1 di.;turhamT. Slwuld permit 

;1111 l10ri1.atic>11 11ot ill' rl'qllin:d h;ISL'd 011 thl' si1.c of dbturba!H'l' for 1.-;1d1 disnl'tl' 'prnjl·(·l ·, 

rontroJ..;. should be ulili;tt•d to minimit.l' no~ion and s<'dim('fll di:-diargc" fro111 lhl' ,..,itl· 
dur ing the t·onslr11dio11 ;wth ilk~. l'q.!,ardks$. (This dtK's not appl.\ to Llw an·;is of har 

l'n·atio11, hul lhc upbnd ;lrl'~~:-; a.:-.~oeiatl'd \\·ith lhL· prnJLTl) 

l'cNticidt• Rnk: 

Tilt L'S El'_\ lws pnimulgall,•d a ruk rn1uirin)!. that af\L'r .\pril nl :w11, a pnn1it will 1-x• 

l'l'qui rnl for lhe appliL·ntion of an> pt·stid<k (fungitid('. rodt•ntiddl'. lwrhil'ilh'. 

111itrohi('idl', l'lt' .) lo \.Vatcrs of the Stale. The Dt.:parllllL:lll is l'llJTt'nlly ''')rking m1 
t·~tahl ish i nµ, pcrmilling procedure~ ;.rnd is pursuin~ a ·permit hy· rult.-. If pt·stkicks will 

he utili1.t'd for the n.~11H>n1l of\·c~ctation, a permit "ill likely Ix- rcquirC'd. 

2 

3 

Bl;iync W. lknncr - DEQ257 _ 

2. 	 Sandbar material is taken from adjacent material, 

and would not involve "upland" areas. If a NPDES 

permit is required, the contractor will attain the 

permit (in all states). 

3. 	 The Corps will work with the Nebraska DEQ to 

follow the permitting procedures provided for 

pesticide/herbicide application. 
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LEWIS & CLARK 

NRDNATURAL 
RESOURCES 
DISTRJCT 

______..... 

Prolet."ling Li\·C$. ProLecting Pro)X'ny, Protecting our f u1urc 

December 16, 2010 

608 N ROBINSON AVE 
PO BOX 518 

HARTINGTON NE 68739-0518 
PHONE (402) 254-6758 

FAX (402) 254-6759 

Testimony: Comments on the Preliminary Environmental Impact Statement regarding 
Missouri River Emergent Sandbar Habitat 

Prom: Lewis & Clark Natural Resources District, H anington NE 

The Lewis & Clark Natural Resources District is a Nebraska Political subdivision consisting of 
local directors who represent ponions of Knox Ced.tr and Dixon counties along the Missouri 
River. They are elected officials who provide local leadership on natural resources issues and 
represent over 19,000 people in rhe three county area from Niobrara to Ponca. They have the 
following concerns on the Draft EIS. 

In chapter 5.3 there is discussion on riverbank erosion impacts that might be a consequence of 
ESH construction. lt is stated dm future projects will not be dredge cur below the depth of 
the main channel (thalweg) so as to reduce the potential ot rerouted flow. This sounds logical 
and along with follow up "surveys" to monitor channel change would be wise. I lowever there 
arc other factors that derermine channel change (high releases for example) and the EIS fails to 

explain how private landowners are left to deal with loss of propeny that might result from 
rcroured channel ch•ngcs. Will the Corps of Engineers have funded programs for sloughing 
easements as one alternative? 

1 

The LCNRD continues to have concerns about water qual iry in Lewis & Clark Lake, where 
we have an intake for the Cedar Knox Rural Water Project thar serves 4 towns and 750 rural 
homes. We have had continuous treatment problems in reducing federally regul.tted Tora! 
T rihalomethanes (TTHMs). We suspect that high amoums of organic matter brought up 
during the dredging process of ESH consrrucrion is drifting downstream and contributing to 

our problem and possible affecting orher intakes from work done in the 39 mile reach. While 
we do nor have direct proof, we srrongly feel rhat rnral water projects need to be directly 
informed on ESH consrruction so we can monitor for water qualiry changes. 

2 

We recognize rhe Corps of Engineers is required by law to comply with requirements of the 
Endangered Species Act. However rhe excessive cost of building temporary sandbars invites 
public criticism. Shouldn't there be a cost-benefit ratio to document adequate success for the 
investment. . We suggest alternative methods continue to be sought. Please send us a 
response on each of these issues so we know rhey are acknowledged and solutions incorporated 
with the final EIS. 

3 

1. 	 If a landowner suspects that an ESH project is causing erosion 
problems on their property, they can contact the Corps Project 
Office (Operations Project Manager) to file a claim. If the erosion 
issue is determined to be a result of ESH construction, the Corps 
would pursue purchase of a real estate interest, for example a 
sloughing easement from the landowner for fair market value. 
Other recourse includes the pursuit of a bank stabilization permit, 
processed through the Corps, and in the MNRR, with the National 
Park Service. 
Although the Corps is authorized to implement programs that may 
include bank stabilization, the appropriation of funds is performed 
by Congress. 

2. 	 The Corps performed a Water Quality Office Report entitled, 
"Creation of Emergent Sandbar Habitat (ESH) in the Headwaters of 
Lewis and Clark Lake and the Impacts on Water Quality". The 
Corps has been monitoring THM formation potentials at the 
Niobrara confluence, immediately downstream from the ESH 
construction site at river mile 826, and in the tailwaters area 
immediately downstream of Gavins Point Dam since the sandbar 
was being constructed. The data has been exhibiting expected 
seasonal patterns with or without construction activities occurring 
indicating no negative impacts relating to construction activities. 
The report has been provided to the City of Yankton, Lewis & Clark 
Rural Water, BonHomme Rural Water, and Cedar Knox Rural 
Water. The Corps will continue to coordinate with the city of 
Yankton, the Lewis & Clark N RD and county water agencies prior 
to initiation of ESH construction activities. 

3. 	 The cost of the ESH program must be viewed in context of 
mitigating for the operation of the Missouri River main stem 
system. In 2010 operation of the reservoir system provided $1.6 
billion in benefits from flood protection, hydropower, water 
supply and recreation. Not included in this are benefits to fish and 
wildlife. The ESH program, is a mitigation effort due to the effects 
of operation of the system on the tern and plover populations. A 
traditional BCR ratio is not prepared on restoration or mitigation 
projects. Due to the nature of Corps National Ecosystem 
Restoration (N ER) projects, the focus is on significant natural 
resources and should be viewed on the basis of non-monetary 
outputs. The Corps must show cost effectiveness (greatest benefit 
for the level invested) and meet determined success metrics 
(biological effectiveness). The least cost alternative does not of 
itself provide justification and may not meet required biological 
targets. 
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UNITED STATES COAST GUARD AUXILIARY 

Cindy; Jan_., 2011 Yankt0n. SD 

Thank yot for co1mng to Yanl..1on on Dec. gm for a public heanng on your 
river ~andbar pro3~c1. You·!! seem~ name near tne top of the sign m sheet. 

We have boated on the Missouri River for over 60 ~ears, watched the hydro 
dams bcmg. bmlt and foe natural sandbars come and go Ha\e )OU seen vour 
man made sandbars smce the high water flo11 this past summer? 

\\e agree 11 ch mo,t o~the people attending ~our December ceetmg,, 1hat too 
many of Ol tax de liars (see article are bemg. spent on too few birds. Like 
one gu)' said di11dc the millions cfdollars b~ the number ofb1rd, }OU helped. 

Ifa few people want to sa1 e the birds. then ha1 e 1hem do It " th private 
fm1ds L1J..c Pheasants Fore1er. Ducks Cnlim1ted. B<\SS Wal e1es Forcier 
etc , and "JOT v.11 our li1rutd tax dollars. Our coun~ 1s ,, ; broke. 

The pcopL 11h real!~ need help are the ri1er bank land owners. They lose 
acre, of their farm land, the~ lose mcome. red. GOit. lose> mcoMe tax and 
the local coi:rtb loose proper:y taxes. 111~ granddad fanned the islands 111 

the middle ofthe 1\!issouri river in the 1920.s. now that and IS all gone 

We are agam,t bm dmg temporary sandbars for a few endangered birds. \\hen 
our tax mone~ couJd be better used IO help river people \I ho need rt more. 

Thank you t r) our consideration. and please feel free to contact an) of us 
Larry Hintgen 605-665-5622. Jim Peterson in V;:nnrllion 605-624-4211 or 
Sandy KorK011 17! Springfield 605-369-:Z-45 

l 

2 

3 

4 

Smcere y, interested m our Mis~oun River for 01er60 ) ears, 
....._ 

1. 	 It should be noted that ESH projects are constructed in a dynamic, 
natural river that will continue to undergo natural river processes, 
includingsandbar migration and erosion. The projected life 
expectancy of a sandbar is 5-10 years (Section 4.11.8), and is 
dependent on rates of erosion and vegetation encroachment, 
flows, ice or thalweg shifts. Sandbars are constructed to an 
elevation to be exposed 80% of the time in any given flow year 
and build to varying elevations within this limit. This has allowed 
for sandbar habitat throughout the changing flow conditions. In 
continuous years of high water, the exeedance flow may need to 
be increased to continue to provide habitat at higher flows. The 
high flows in 2010 undoubtedly moved or eroded constructed as 
well as natural sandbars, and created new sandbars, all of which 
"count" for the number of acres on the system. 

2. 	 The cost of the ESH program must be viewed in context of 
mitigating for the operation of the Missouri River main stem 
system. In 2010 operation of the reservoir system provided $1.6 
billion in benefits from flood protection, hydropower, water 
supply and recreation. Not included in this are benefits to fish and 
wildlife. The ESH program, on the other hand, is a mitigation effort 
due to the effects ofoperation of the system on the tern and 
plover populations. Simply dividing the annual construction cost 
by the number of birds fledged would not be representative of the 
benefits provided. Each year's actions impact more than just the 
adults and fledglings for that year, but many future generations 
(benefits extending approximately 5-7 years). Constructed 
sandbars are also believed to benefit the entire population and 
not just the birds nesting on those bars, by providing additional 
highly productive areas. 

3. 	 The ESH program is a mitigation effort for the Corps of Engineers' 
operation of the Missouri River main stem reservoir system; it is a 
requirement under the ESA, and by law it is the Corps' 
responsibility. Since the actions of the Corps, as operator of the 
dams and being responsible for maintenance of the river channel, 
affects these species, they were required to monitor the species 
and undertake efforts to ensure their survival. 

4. 	 If a landowner suspects that an ESH project is causing erosion 
problems on their property, they can contact the Corps Project 
Office to file a claim (See pg. 66 of this Section, response to #1). 
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BIRDS' EYE VIEW 

i-- 
1 

I 
I 

-- -- -~---~ 
PHOTC: S .. ~Wlt..lJ{OTH SR 

"';.;s terlru p!1oto s:1ows som9 of the s2n ...na: wor!': laing done on the ,.nssoci1 Rfver near Vermnnon by Cr&\vs 
arnp!~ve'i tly t":3 ~.S. Army C;~-,. of Eng~r:lSi'S. The YICt:i ls being tior.9 as pa.-t of; t'l4.bitat construction proJact C:" 
:he river. f;;• sandbars will provide cove• "'" !!le :aas: te:-n end piping plover, two birds c"rrer.tly protected by the 
Enda.~9ll!L -::es ~ 

Sand.bar P~oject For The Birds 

BY RM~V ~c;'IDOP.f 

ra:ufy.OOCkendorf@yankton.ne! 

\'Er.~.RJ.!ON - Tho least tern and 
')iping pbver are tnlgraling to the area. I 
~nd the~.., endankered birds are Hnd
ng huge iests awl'.!~~ng llier return. 

Uur1ng a media briefing Tuesday, the 
,' S.kmy Corps cl Engineers pro•i~ed a 
cl.'>Se:· look at two sandb<r habita! proj
:c's Sl..~ ot \'erml!ll<'n, near the 
Hi~way l3 hr1c1ge. The sandbars covtr 
a total 'i I~oms u a total project ::ost 
oi S.i.fi m!l Ion. • 

-C >mradors vm:tlrg lor the~ 
be<"an huliding three em.rgency sandbar 
t:afoal cu:r.plus .n the i.\i.»OO?i 
~:ational R?Creatlorial Ri\1er last ~ummer, 
a-.:-,,;,;n!!rg in C~ia llstlict CClrnrr:ar.c!~, 
Col. D»1ll r. l';.:ss. 

Tut\)Ji\JS ~;. \;n~\<1'.l'.~11\\11~\nc ~~:... 
b;L"S tO n:ttt 'he ~.S. Fish a,J ~ '' . 
~tnico i'.."'J'\\5\ 11\o\Cl)lrnl Oi:tr.o.• 
PrfSS sa!d t;, O ""'-'' re;.,:-<e. ~e btolog> 
cal opi~lon ,, ;-:r1 i:-te ~ussoun R!ve
r:: 1-i.gt(!'!ll~ s:'. .::1. 

t 

I 
~-- _:.·~----.----'--

RANOY OOCKENOOP.e.~&O 

An earth-movs· works on a sam:bar in the Missomi River n•ar \'trm!:lion 

~ ~ --.- . ·- -.... ~~---.-__:__~-~-

' "--.--

•...aay. 
1'!tese conplexes pro\1de r.estlng 

'1abltal for the ler.st tern a,,d piping 
~\o·;ei.~ \)\ro s;iecies pro\~t\e<l under 
he Endangered Snecies Act. Press said. 

Contractms a..'.e worklng to finish by 
,,ie time the birds arm-e fo~ the summer, 
said Kellv Crane. the Cor?S emergenc
sandbar habitat mana~r from Oma.ha. 

··we have a couple of plovers already 
spotted at River \Ille ~31 {be'.:J\'' Ga\'lns 
Point Dam at \ankton), an1 there ar:_ 
o!Mrs up on (Lewis and Cm)lalre. 
she said. "They start showing up n1w1 
and come in r.ea.,r dmlng the last wee!: 

• ruv:.".. P11.i:e 15 f>k<15C 
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f1"om: ~ 
To: Crane Kelly A NyrQ· t)mh Cynthia 5 NWO 

Subject: FW: USACE l,.pp Missouri additDnal corrmeot 
Date: Wednesda y, January 19, 2011 8:06:51 PM 

Hi Kelly, 

After reading through your PE!S we have some addltional comments pertaining more to the sandbar 
project. Hopefully there are of interest. If you feel there is any other information that may be of use, 
please let me know. 

All the best to you! 
Kitia 

From: bruce@floatingislandintemational.com 
To: kitiah@hotmall.com 
Subject: Re: USACE Upp Missouri additional comment 
Date: Wed, 19 Jan 201113:40:26 -0700 

Dear Ms. Crane, 

Floating Island International welcomes an opportunity to support the efforts of Army Corp. of Engineers 
to restore and develop habitat for threatened species of shore bird like t he Least Tern. We believe that 
BioHaven floating islands represent a unique and flexible design platform that can expand the settings in 
which habitat islands happen. In addition to the bullet points listed below, our islands have a 
quantifiable ability to uptake nutrients and accordingly contribute to our nation's, and the Army Corp's, 
new clean water and environmental stewardship goals. 

Thank you for reviewing the following bullet points with an eye towards implementation of a BioHaven 
option: 

The following comments are in response to concerns raised in t he USACE Omaha District's Draft 
Programmatic Environmental Impact Statement for the Mechanical Creation and Maintenance of 
Emergent Sandbar Habitat in t he Riverine Segments of the Upper Missouri River. 

-There have been concerns raised regarding construction in the Fort Peck Segment, due to its 
designat ion as part of endangered pallid sturgeon Recovery-Prtority Area, so, in spite of the need, Fort 
Peck is considered a lower prtority segment for ESH creation. These concerns can be aHeviated with the 
use of floating islands, which have little or no adverse impact because of their construction and 
installation method. They are constructed off·site and assembled on shore, requiring only minimal 
disturbance compared to the construction of sand islands. Post-installation, as well as providing habitat 
benefits, water quallty would be improved, and therefore would provide addltional habitat benefit to the 
sturgeon. 

1

1. The scope of this PEIS document is only to implement 
RPA IV B 3 forthe mechanical and artificial creation of 
sandbars in the absence of flows large enough to 
create sandbars "naturally". The corps utilized the 
floating island concept on an experimental basis once 
in the mid 1990s in the Fort Peck reach with very 
limited success. In order to maximize the limited 
amount of funding received, the corps attempts to 
create habitat that will benefit both species of birds. 
The 2003 Amended Biological Opinion (BiOp) 
establishes habitat criteria and acres that must be met. 
These criteria define slope, substrate, and size of 
sandbars. The slope and sand/water interface is 
especially important for the piping plover as they rely 
on these areas for foraging. Fluctuating releases 
would make it difficult to maintain the proper slope 
and sand/water interface on a floating island. In 
addition, where some slope and inter-sandbar features 
can be added to the floating islands, based on previous 
information received, a major limitation seems to be 
the scale/acreage attainable th rough this method in a 
cost-effective manner. 
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-As noted in the PEIS, for each acre of ESH constructed, an estimated 2.75 acres are Impacted. 
Depending on the available launch area, no excess area wouk:I be impacted with the installation of 
Hoatlng islands (a road and small area for nesting substrate stockpile may be required). 

-LWI and high now water periods would not be a concern as the floating islands are adaptable to any 
water level. They can also be Installed close to shore or as an overhanging bank (though not where 
predators are a concern, perhaps) where they can provide a buffer against shoreline erosion. 

-The need for predation management would diminish if floating islands were installed as the islands are 
completely disconnected from land access. Predator species of concem would be reduced: coyotes and 
raccoons would be deterred from swimming t o the islands; mink mfght be deterred, depending on the 
height of the island above water, Great- horned owls would still need to be managed. 

Bruce Kania 
@ Floating Island International 
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From: ~ 
To: Upali Cyntbii' S MNQ 
Subjt.ct: American Bird Consef'lancy"s official COJTments on the ESH creation PElS for the federal register 

Date: Friday, Janoal)' 21, 2011 3'21:14 PM 
Attachments: Arreric2n Bird C.O~rYMC"I' co~nts on the- ESH creation PEIS.doa: 

Dear Dr. Upah, 

Please accept the attached document as American Bird Conservancy's official comments on the draft 
version of the ESH creation PEIS that was posted In the federal register (Volume 75, Number 210) on 
November 1, 2010. Please copy me directly when you have responses to these comments. 

As I mentioned in a previous email to you, I should never have been listed as a '"preparer'" for this PEIS, 
as neither myself, nor my organization, American Bird Conservancy, is responsible for Its content. ~m 
not an employee of the District and I was never under contract to work on this document. I prov I d a 
small amount of text summarizing the District's monitoring program to David Miller and Associates, or 
tree, before they submitted any text to the District. This text eventually became Attachment 2 to 
Appendix B. The version of this attachment that DMA sent to the District was edited by the District, 
without my feedback, in ways that I do not approve of. While the existing version of Appendix B, 
Attachment 2, still provides important information, it is missing many of the words of caution that I had 
written about interpretation of the 'Yledge-ratio" metric; which is one of the two primary performance 
metrics for evaluation of the ESH creation program. This topic is addressed in the attached comments. 
Please ensure t hat my name is removed from the list of preparers for the final draft of this PEIS. 

Sincerely, 

Casey Lott 
American Bird Conservancy 
Coastal and Waterways Program Coordinator 
(208) 629-8705 
www.abcbirds.org 
clott@abcbirds.org 
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American Bird Conservancy comments, and 
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Introduction 

American B ird Conservancy appreciates the opportunity lo comment on the Corps of Engineers
Omaha District's Programmatic Environmental hnpact Statement (PEIS) for Emergent Sandbar 
Habitat (ESH) creation on the Missouri River. 

\Ve fram e our comments on this doc ument relative to : 

1) 	 The objectives ("purpose' in NEPA) and the legal requirement ("need" in NEPA) for both 
the habi tat creation program and the PEIS that evaluates the potential negative environmental 
consequences of such a program; 

2) 	 Our evaluation oflhe scientific basis for the magnitude and spatial extent of tl1e ESH creation 
program as a direct conservation measure lo benefit tern and plover populations; and 

3) 	 Our organization's approach towards partner-based bird conservation, which can be 
summarized as: safeguarding the rarest species, conserving habitats for high-priority birds, 
and eliminating tlireats to protect all birds. 

Sununary and recommendations 

I) 	 Mechanical creation of sandbar nesting habitat can be an effective conservation measure for 
hlterior Least Terns (JLT) and Great Plains Piping Plover (GPPP). 

2) 	 Much less ESH creation is necessary lo support tern and plover populations on the Missouri 
River (or to avoid j eopardizing the continued existence of either listed population) than many 
of the alternatives considered in this PEIS. 

3) 	 Given tl1c negative environmental conseque nces. large costs . and logistical infeasibility of 
many of the large-acre sandbar creation and maintenance alternatives, these should be 
rejected from consideration (see below). 

4) Separate Records ofDecision (RODs) should be presented for each segment of r iver. These 
should refl ect the variable need for ESH creation among reaches, variable administ·rative and 
logistical challenges of implementation among reaches, and variable environmental 
consequences among reaches. 

5) 	 No ESH creation should occur on the reach of river below Fort Peck Dam due to the 

importance of this reach for federally endangered Pall id Sturgeon and the relative 

unimportance of this reach to both terns and plovers (see Appendix B of the PETS. 

Attachment 2). 


6) 	 Alternatives I and 2 should be rejected immediately, because they were based on erroneous 
over-estimates (in USFWS 2003) of the amount of habitat that was available after the high 
dam releases of 1995-1997. Appendix B to the PEIS clearly demonstrates the flawed 
assumptions and technical errors that led to these acreage estimates. Alternative 3 provides a 
technically correct analys is of the amount of habitat that was avai lable after tl1e high dam 
releases of 1995-1997 based on single incident 1998 or 1999 imagery. Alternative 3 in the 
PEIS is what USFWS (2003) originally intended for Alternative I. 

7) 	 The PEIS evaluates 8 different al ternatives for each of 5 different implementation reaches. 
This makes for many repetitive tables, which present the same information for 40 different 
reach/alternative combinations. This generates an exceedingly long document that is very 
difficult to read. 

1-3, 6-10. The mechanical creation of sandbar habitat has provided 

successful (productive) habitat for terns and plovers. The 

Adaptive Management Implementation Process (AMIP) 

strategy as the Preferred Alternative takes into account the 
uncertainties surrounding the required amount of habitat 

creation for adult birds and productivity. The Alternatives 
provide a reasonable scale of Alternatives, in adherence to 

CEQ guidelines, from Alternatives 1 and 2 as prescribed in 
the 2003 Amended BiOp, to lesser acreage alternatives, and 

the existing and no action alternatives. As noted in the 
document, because of past bird population and productivity 

numbers, it is anticipated that metrics will be met "on the 

way to" the acres associated with Alternative 3.5, and that 

lesser acres could be maintained. 

4. 	 This is a Programmatic EIS. The decision was made to look 
at the potential cumulative, programmatic impacts of 

implementing mechanical and artificial ESH construction 

within the riverine segments of the Upper Missouri River. 
While the document takes a broad look at implementing 

the program across 5 riverine segments by Alternative, each 
segment is also analyzed independently to capture 

segment-specific issues. Many site-specific details would be 

covered in subsequent NEPA. 

5, 8. Because of the designation of the Fort Peck Segment as 

Recovery-Priority Area 2 (RPA 2 also includes the lower 

Yellowstone River) and lower bird usage in this segment as 

documented in the 2003 BiOp Amendment, Fort Peck is 
considered a lower priority segment for ESH creation, and 

any future construction needs would be identified through 
the adaptive management process. Local monitoring data 

and consultation with state and federal experts 
knowledgeable of specific sites and habitats important to 

pallid sturgeon would be used to identify and avoid high risk 
a re as. 
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8) 	Based on comments 2 and 3 above. we recommend removing Alternatives l and 2, and the 
Fort Peck Reach, from consideration throughout Ole documc:nt. This would !'\.:.Sult in a smaller 
batch of6 altemutives (that still bracket a very large range of acreage targets) for 4 different 
implementation reaches (24 alternative/reach combinations). Removal of sections related to 
Alternatives I and 2 and the Fort Peck reach will shorten the document and make it easier to 
focus on the main issues evaluated in t11e PEIS. 

9) Altenrntives 3 and 3.5 should be rejected since they both (particularly 3) have tremendously 
negative environmental consequences (\\th ich will sure ly not benefit terns and plovers). We 
also see no clear evidence that this amount of habitat creation is necessary to support tern and 
plover populations on the Missouri River. which have exceeded productivity targets at lesser 
ncreages. 

10) The analyses in Appendix B suggest that the acreagc-s represented by Alternatives 4, 5 should 
be sufficient to avoid jeopardizing the continued existence of tern and plover populations on 
the Mc<souri River. and surely at the scale of tl1e listed populations (ILT 11J1d GPPP). which 
include many breeding areas outside of the Missouri River. We suggest that the preferred 
alternative be selected Cro01 among the acreage totals presented in Alternatives 4, 5, or the 
••existing program'' alternative. 

11) \Ve disagree with the conclusion in the PEIS that the ''ex-isling program" alternative \\~II not 
support tern and plover populations on the Missouri River. This alternative would ensure 
regular habitat availability on tl1e Gavins Point and Lewis & Clark reaches. Given the 
operational hydrograph of tJ1e Garrison Reach, periodic, ifnot regular, habitat renewal should 
be expected, even in the absence ofhabitat creation (see Appendix B). As the late 90"s 
illustrated. large amounts of reservoir shore line nesting habitat may be expected to be 
periodicaJly present during the first dry years aJler wet per iods. as lake levels drop. Given the 
nbility of both species to locate and successfi.illy nest in new habitat, immediately, the PEIS 
seems too quick to come to the conclusion that that existing program will not be adcqu3te for 
jeopardy avoidance. 

12) While we strongly believe in the value of effective, science-based adaptive management. we 
do not sec a strong history of this on the upper Missouri River and think that the existing 
Adaptive Management Plan (Appendix II) has many technical flaws (see Adaptive 
Management section below). 

13) Appendix B of the PEIS provides an outstanding summary of tern and plover nesting patterns 
on the Missouri River between 1999 and 2006; pairing readily-available data from the 
Omaha District 's bird monitoring program data with spatial and hydrologic datasets. This 
synthesis provides an excellent example of the "'evaluation and assessment"' phase of 
Adaptive 1'1anagcment. 

14) While Appendix B, and many excellent analyses in the construction assumptions appendix 
(Appendix C) and site selection appendix (Appendix G) are relied on throughout the PEIS, 
the many insights and conclusions that flow logically from these documents a.re not clearly 
reflected in eiUier tlie Executive Summary (particularly the s t:lection of a preferred 
alternative) or the Adaptive Management Plan. Selection ofthe preferred alternative is 
actually contrary to the logic present in Appendices B. C, and G. 

15) The foct that Appendices B, C. and G arc so infrec1uently referenced in the existing Adaptive 
Management Plan. which should be based on these documents (as \\1ell as other science 
documents from the t\Aissouri River). is, i_n itself, a failure ofadaptive management. 

16) Appendix B presents an outstanding summary ofthe population ecology of ILT and GPPP on 
the Missouri River during the period immediately following a major habitat creation event 
(the high releases in 1995·1997). lllis summary documents a period ofhigh productivity nnd 
population growth when habitat conditions were excellent. It also follows tl1e gradual loss of 

11. This PEIS is specifically addressing 2003 BiOp 

Amendment RPA IV(b)3, which requires provision of ESH 

in the riverine segments, with specific acreage goals per 

segment. Population and productivity for both species 

are in downward trends, indicating that habitat currently 

being provided under the existing program is not 

adequate. 

12. Adaptive management responses are presented together 

at the end of these responses. 

13. Comment noted. Appendix B did serve as a key analysis 

utilized in completing this document. 

14-15. Additional cross referencing will be incorporated. The 

Preferred Plan of the AMIP strategy accounts for 

uncertainties in the amount of habitat needed by the 

species, including at levels represented by the smaller 

acreage alternatives, which would be reached through 

the progressive implementation of the preferred 

alternative. If biological metrics are met and sustained at 

a lesser acreage, they would be maintained at that level. 
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both acres and habitat quality as erosion and vegetation succession occurred following these 
high n: lcascs. As the habitat created by the 1995-1 997 high rclca.es \\RS lost. m<'Chanical 
creation o f ESH began in 200~. 

17) Regular ESI I creation occurred on the Missoori River from 2007-2010. and is ongoing. 
While Appendix B documents tlte response of IL T and GPPP populations to ESI I creation 
fro m 2004-2006, ii does nol follow this response from 2007-2010. During th is timc period 
nearly all o f the ESH tlrnt was created during the 1995-1 997 higlt releases wus lost to 
succession and nearly the whole population of tems and plovers below Gavins Point Dam 
and on Lewii,: and C lark Lake have been nesting on created ESI l. It seems like both the 
Record of Decision un<l lhe Adaptive Management phrn should be infonned by bird response 
to hnbit:1t crenlion from the 4 years between 2007 and 20I 0, as we ll us the 3 years (2004
2006) summarized in Appendix 8. 

18) For the tiirnl record ofdecision to include an Adaptive Management com1>0ncnt, the existing 
Aduptive !\'1anagcment Plan (Appe ndi.-.;; H) should be re-written to more clearly match the 
purpose and need of the ESJ l creation program. 

19) A revised Adaptive Management plan should better refl ect the existing litcn:1turc on terns and 
plovers from the Missouri River and elsewhere and should very carefully review the nnalyses 
and recommendations immediately preceding the Adaptive Management Plain in Appendices 
13, C. ond G ofthe PEIS. 

20) A revised Adaptive management plan should provide meclrnnisms for much greater 
transparency and accountability during implementation (sec below). 

21) The Adaptive ~lanagemcnt process on the lvfissouri Ri\"er. which encompasses progrnm
specifio Adaptive ~lonagemcnl Plans like the one proposed in Appendix 11. could benefi t 
from both external oversight and regular independent scientific revic". Since the t.:SFws· 
original jeopardy biological opinion more than 10 years ago. nol enoug h progress ha,, been 
made in this area to feel comfortable rely ing on science-based adaptive management to 
infom1 decis ion-making on the !\1issouri River in ways that \\ill c learly benefit l is ted species. 

22) ·11,e nnalyses of impacts of the various Altemat i\"es are based on annual nucs of ESH 
creation. These annual rates were calculated by first s tart ing with the amount of ESH that was 
available in 2005 and subtracting this amount from each Altemativc·s total acreage target. 
Then. the amount ofESJI that would need to be cre~ued annually (assuming the need to 
regularly replace ESH that would be lost annually to erosio n and succession) wns calculated 
wi th tl' e "bjective ofreaclling tli e A lternaJive's total acreage fllrget JO years after 
implementation began at tile sp ecifred annual rate. Summary figure S-3 (on page S·22 in 
the executive summary) is based on th is approach. Tili.s approach assumes an origin ti I build
up period. which s lows down as total acreage targets nre reached and the objective becomes 
simply maintaining the tota l acreage target in the face of erosion nnd success ion. Cost11 
should decrease oiler the initial bui ld-up period, \\1h ich is not rcncctcd in fi gure S-3 (sec 
Appendix C for tables that might be used to generate new sun11nnry figures, like S·3. with 
diffe rent 1lSsurn1>lions (e.g., starting point. erosion rates, etcetera) . 

23) Unfortunately. the assumption that the ESH creation program is building from a starting point 
of nearly 2.000 flCn.:s of ESH is most likely no longer valid (as erosion and natural succession 
have resulted in major habitat loss since 2005). This renders figure S~3 somev.1rnt invalid. 
The nmount ofacres that will be present in year 2. 5. or 10 aflcr implementntio n would need 
to be recnlculnlcd using a CURRENT baseline (e.g., an analys is of the omoont o f ESH that is 
available in 2012. the earliest that major increases to lhe annual amount of hobitat creation 
might occur. given the site selcctiolllpennitting process o utlined in Appendix G). 

2 -') Assuming that baseline conditions will reflect much lower ESl I amounts th.'111 - 2.000 acres. 
lht: annual ESH creation rates (\\h ich form the basis of environmental impact evaluation i.n 

16. Comment noted. Appendix B did serve as a key analysis 
utilized in completing this document. 

17. Data from subsequent years to the analysis in Appendix B 
has been incorporated into the decision process, and will 
be noted in the ROD. 

18-21. See Adaptive Management responses at the end of 
this response. 

22-25. When the Final document is published, please see the 
proposed implementation timeline in Section 4.8. While 
the graphic depicts a generalized implementation plan, 
actual acreages are likely to be much more dynamic. For 
example, the acreage calculations in the PEIS assumes 

that the habitat available in 2005, when the analysis was 
performed, exists for all of the alternatives when 
implemented. However, Figure 4-3 shows the starting 
point in 2012 based upon the most recently available 
data of ESH in the riverine reaches (see Figure 1-2 in the 
PEIS). If this is not the case in the year the program is 
implemented, an adjustment will be made. Also noted in 
this section, annual costs to maintain a given acreage of 
habitat are projected to remain relatively constant over 
time, but construction activities/ costs would shift from 
new creation to replacem ent of lost (eroded or 
vegetated) ESH. Costs to replace ESH lost to erosion or 
vegetation encroachment are anticipated to be 
comparable to initial creation. 
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the PEIS) \\ill most like ly no longer be adequate to reach Ute total acreage targets of 
Allcma1ivcs in 10 years. Since these is so much uncertainty associated with the total acreage 
that is necessary lo support tern and plover populations on the ~tissouri River. it does nol 
seem like the cnl'ire PEIS should be rc-\\ritten to reflect this point. I lowevcr, the d ifference 
bct\'l.·cen actual ESl I availability in 2012 (or whenever the ESI I creation program increases its 
e lTort from "existing program"' levels) and 2005 w ill need to be nccountcd for lo measure 
prog.n..-ss towards nny total acreage target. Regular habitat measurement will be necessary to 
also account for ESH acreage that is created or lost under existing system opcmtions1 

regardless of ESI I creation efforts. since these efforts are intended to supplement the ac res of 
ESH that are already present, given these operations. 

2S) We suggest that tl1 e Omaha District should begin planning to re~mensure ESI I noreages for 
cuch ofth1; implementation reaches in 2012. 1l1is measurement should consider the many 
comments rcktted to habitat measurement in Appendix Band our comments on the Adaptive 
Management Pinn (below). 

Purpose nnd n<"ed for the ESU creation program 

The purpose and need for 1he Omaha District's Emergent S3ndbar Habitat (ESl-I) c reation program is 
olenrly s tated in two text excerpts from page 2~1 ofthe PEIS (undenicorcs added for emphasis): 

·•The~ of the ESH program is to support least tern and piping plover populations on 
the Missouri Ri\ler by supplementing natural habitat through the mechanical crcntion and 
replacement ofESI I in riverine segments... ··. 

\Ve note that this program does not include other actions to create nesting habitat for Least Tems or 
Piping Plovers (e.g., habitat creation through controlled high dam releases or vegetation removal). 
Ra1her. it is n:urowly focused on creating and maintaining ESI I through mech:micnl means (e.g .. 
dredged-material deposition and sediment re-distribution us ing bulldoLcrs) \\-hen other methods are 
not employed. during periods \\ hen habitat is deficient to support tern and plover populations. We 
also note t..hnt this technique has been successful in providing nes ting habitat and producing large 
numbers of fledglings for both Least Terns and Piping Plovers on the l\1issouri River. ns well ns in 
many other locations within the breeding range ofboth species. 

Page 2 ofthe PEIS also s tates (undOfl!corcs and bold text added for emphasis): 

''The ESI I program is needed to offset poss ible lrnbitat deficiencies attributed to lhe U.S. 
Anny Corps of Engineers· (Corps) operation of the Missouri River Main Stem Reservoir 
System ...T he interio r populotion of the least tern was federally lis ted as cndtlngcrcd in 1985 
and the northern Great Plains population of the piping plover was federa lly listed as 
tl1rcutcncd in 1986. The need for this action is to ensure thut operation ofth c Missouri River 
Main Stem Reservoir System. as described i_n the Corps· revised Master Manuni and Finni 
Environmental Impact Statement (FEIS). will not result in jeopan{v to t/te)·e listed lpeci.es." 

We note thnt while reservo ir system operations may lead to habit.'ll deficiencies in some sci& of 
conditions. and has caused irreversible habitat loss in others. this is not ah\8)'S the case. Over the past 
several decades, a large proportion of the federally l is ted Interior Least Tern (!LT) population has 
successfully bred on several reaches ofriver below large main-stem dams on lhc ~lissouri. Arkansas. 
Canndian, and Red Rh·e... Similarly. a large proportion of the federally lis ted Great Plains Piping 
PIO\'Cr (GPl>J>) population has successfully nested on river reaches below Missouri River dams. as 

Purpose and Need: 

Additional clear distinctions between the MRRP, the ESH 
sub-program and the actions covered under this PEIS have 
been included, beginning with the Executive Summary and 
Sections 1.2 and 2.1, and then throughout the document 
where appropriate. In addition, it will be clarified that the 
goals of the program are directly tied to measurable 
biological metrics (population and fledgling success). The 
use of mechanical creation as the primary methodology will 
be clarified. It will be noted that while this is the only 
method currently proven to provide successful, product ive 
ESH, other artificial methods are being, or could be, 
considered. These include vegetation modification and flow 
obstruction methods. New sections describing the 
environmental impacts of these two methods have been 
added in Sections 6.3 and 6.4. Between this summary and 
that within the rest of Chapter 6 (Sections 6.5 - 6.9), we feel 
all potential impacts of ESH program implementation within 

the riverine reaches are covered. 

The use of flows, off channel habitat and reservoir habitat 
are outside of the scope of this document; however, they are 
discussed in these noted section: 4.10.1, 4.10.4 and 4.11.5. 
The vegetation mo dificat ion study is discussed in Section 
4.11.4, and a summary of Phase 1 results is provided. 
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well as on shorelines of Missouri River reservoirs. While dam operations (and an absence of 
attention to tern 1:1.J1d plover management issues) can lead to incidental take (direct mortality of adults , 
chicks. or eggs). habitat degradation. and reductions in productivity (sometimes for periods ofseveral 
years). habitat renewal still occurs with enough periodicity below many dams to support breeding 
populations of these relatively lor1g·lived species, with long·distance dispersal capabilities. 

\Vhile we believe that habitat creation may be necessary in some locations during some time periods. 
and applaud the District' s successful habitat creation e fforts to date, \\'C s trongly concur with the 
analysis in this PEIS (particularly Appendix B), which suggests that much lesser intensities of habitat 
creation than originally sugges ted in USFWS (2003) should be adequate to support tern and plover 
nesting populations on the !Ylissouri Rjver. We aJso belit:ve that even minor amounts of habitat 
creation on the ~11i ssouri River, combined with the periodic availabil ity of both riverine and reservoir 
nesting habitat tJrnt will occur even in the absence of habitat creation, arc likely sufli cicnt to avoid 
jeopardizing tile continue</ existe1tce of either listed popul:,tion. since the Missouri River represents 
a relatively small fraction ofboth listed populations (see Appendix B of the PEIS, Attachment 2). 

The use ofthe term 'jeopardy~· is important here, since it indicates that this program was initially 
created to respond to the USF\VS' jeopardy biological opinion regarding Corps ofEngineers 
operations on the Missouri River (US['WS 2000, 2003). Very specifically, under the ESA, this 
program is necessary to comply with Reasonable and Prudent Alternative (RPA) IV(b)3 of USF\VS 
(2003). This RPA requires the Corps to mechanically create sandbar nesting habitat for both bird 
species when insufficient amounts ofhabitat on the Missouri River arc present to avoid ')eopardizing 
the continued existence" of both lis ted populations. It is very important to note that the amount of 
ESH tlrnt is necessary to meet this objective is uncertain (although it could probably be addressed 
with existing information via analyses of an appropriate ly· structurcd population viabi lity analysis). 
Uncertainty in how habitat avai labi lity or quality may limit tcm and plover populations on the 
Missouri River suggests the utility of an adaptive management approach, particularly one that is 
focused on reguJar evaluation. 

Purpose and need ofth<' P EIS 

The purpose of this nearly l.200 page Programmatic Environmental Impact Statement (PELS) is to 
evaluate the potential for 8 different proposed action altcmativc.s (which includes inaction) to meet 
the stated objective ofjeopardy ow oidanC'e. while doing the least amount of collateral damage to the 
Missouri River ecosystem and the human environment. TI1e PElS is needed to comply with the 
National Environmental Policy Act (l\"EPA). 

We believe that the selection ofa preferred altemative and the final record of decision for this PEIS 
should very clearly balance benefits to terns and plovers with potential negative environmental 
consec1uences (to other listed species. tl1e lvlissouri River ecosystem~ and to stakeholders). The Draft 
PElS that was posted to the federal register, particularly the suggested high end of the "preferred 
alternative" doe..') not strike this balance (see su.mmury recommendations). 

How obje('ti,·es r<-late to per fol'm an('e met rics in ttw Adaptive J\rlanagrment Plan 

As is sl11ted in USFWS (2003) and in the PEIS. the need for U1e ESH creation program (see above), 
which resulted from Section 7 ESA consultations, is to avoidjeopllrditing tile continued existence 
of Il...T and GPPP. This program was initially created as a matter ofESA compliance. to implement 
the RPA in USFWS (2003). which required the Corps to mechanically create sandbar nesting habitat 

Purpose and Need (cont): 

The analysis of lesser acreage alternatives and selection of 

the AMIP as the Preferred Alternative take into account the 

findings in Appendix B, as well as the uncertainties regarding 

the quantity of habitat required. The Corps will continue to 

closely coordinate with the USFWS. 

Comments relating to the Adaptive Management Strategy: 

How objectives relate to performance metrics in the 

Adaptive Management Plan: 

The objective associated with tern and plover populations 

was developed in informal consultation with the USFWS, a 

cooperating agency for the ESH PEIS, and addresses concerns 

associated with an extremely low population with adequate 

productivity not meeting the intent of the BiOp. As 

described in the AM Strategy, the targets for this objective 

may be updated over time based on similar analyses noted 

by the reader. The current targets were developed based on 

the best available information. 
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population model. TI1cn, we e ncourage the agencies to accept the r~sults ofanalyses from these 
population mode ls as population size benclunarks that result in jeopardy a\'oidancc. TI1is process 
should nol be internal lo any one agency and should be independently peer- reviewed by 
scientists from outside the Missouri River. 

Fa ilurt to tt\it'W txisting litera ture or evaJuatr rxis ling data is not the san:K' as unC'N'1~1inty 

Our b iggest crit icism o f the Adaptive Management Plan is that it fails to take the very logicnl first 
step of evaluating decades o f scientific information on the Missouri River. For the most part. tl1is 
plan rends HS if it were being written for a system with no prior science. As such, uncertninty is 
dramatical ly ovcr· cmphas izcd througho ut lhc Plan. ~fnny of the uncertainties l isted in section 1.2 
have been addressed in previous research. Others could be addressed very easily by summari1Jng 
decades o f rendi ly-~wai labl e monitoring data from the Omaha District. Amazing ly. many of the 
claimed uncertainties in the Adaptive l\1anagement are .iddressed in the nearly 500 page Ap1x:ndix B 
that precedes the Adaptive Management Plan in the PEIS. This creates a very strong dissonance 
between the pledge to follow the abstract framework of Adaptive Management. which. at its core, 
emphas i;o..es learning from experience. and the near complete absence o f synthes is o f existing 
infonnat ion in the Adaptive 1\ tanagement Plan attached to this PEIS. This calls into question the 
abi lity o f the Adapt ive ~ lanagcmcnt process on the M issouri River to incorporate new infonna tion 
into decis ion-making. This seems unacceptable gi\·en the ecological and economic impacts of 
decis ions related to the ESH cre:ition program and the amount ofmoney that has previously been 
spent on research on terns and p lo\•en; on the ~lissouri River. Th.is problem. which occurs throug ho ut 
all phases o f the Adaptive 1-lanagcment plan. m usl be resolved . 

Issues ofnl'C'ountabili~'t transpareocy, and re,·ie'"' 

The Adapti\'e ~ lanagcment plan is loaded with references to canmittC<.-s end decision-making 
bodies. It presents ou tline le\'cl infonnation about how these committees relate to ench othe r in a 
decision making process. ~ lcmbcrship of some o f the committees i.s o nl) partia lly disclosed, by 
listing agency names and the position of members. Given the large number ofcommittees :rnd the 
large number ofagencies. this provides insufficient accountabil ity. While there is c learly <.1uite a bit 
of staff tumover in agencies, th is is not reason enough to completely o mit lhc names of committee 
members. A solution to t.his p roblem would be to have a publically·acccssiblc webs ite that lists boeh 
the names and a!liliations o f all committee members that are related lo the nd:•ptive mnnngement 
p rocess. It seems rcusonable that at least the name of a single. point ofcontnct (e.g.. a chu irperson) for 
each committee should be lis ted in the PEIS. At the very least, it seems like the nnrnc, amliotion, and 
contac t info nnation for o primary point ofcontact for the Adaptive Manugcmcn t Progr11rn sho uld be 
disclosed. 

S imilarly, given the Counc il of E nvironmental Q uality's recent NEPA guidelines for mitigntion and 
moni toring. it seems like an "ESH creation program Adaptive Management website" !S hould be 
created to post the m any documents (and minutes for the m any meetings) referenced in this 
document. This could allow for greater oversight and review of the Adaptive ~lnnugcment process. 

We also sugges t that independent sc ientific review o f major documents sho uld occur throughout the 
adaptive manageme nt cycle outlined in this plan. This should occur at least as frequently as the 3 
ycnr reviews. if no t after annual reviews. This re\'icw should be fac il itated by a th ird party. from 
o utside the h l issouri River, with reviews coming from scientis ts from outside the system. 

Comments relating to the Adaptive Management Strategy 
(cont): 

Failure to review existing literature or evaluate existing data 
is not the same as uncertainty: 

The USACE did utilize historic Missouri River monitoring 
data. While the USACE understands that there is much 
literature regarding terns and plovers, the uncertainties 
noted in the AM Strategy are framed in terms of applicability 
to the Missouri River system itself where little literature 
exists regarding these topics. The list of these uncertainties, 
and the list of literature where available (Missouri River 
basin related), are now noted in the Adaptive Management 
Strategy (Appendix H, Section 1.2), as well as references to 
Appendices Band C where uncertainties were addressed. 
The information developed for Appendices Band C were 
used as the basis for both the predictive model referenced in 
the AM Strategy. The intention is to refine this information 
through time based on the actual responses within the 
system which will allow us to build upon the knowledge 
developed for Appendices Band C and test assumptions 

purported in these sections. 

Issues of accountability. transparency and review: 

Points of Contact have been provided and a website/link 
provided in the Adaptive Management Strategy. The text of 
the AM Strategy will be updated to highlight role of 

independent science reviews in the AM process. 
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Recommendntions from independent peer-re\1ew panels should be heard by stakeholders (e.g., 
l\ IRRIC) and decis ion-making bodies (e.g .. the ISP i\ff. SPOT. CORE tcnm. and the ESC- see 
section 7.1) prior to major decis ions. These decis ion bodies should produce documentation of the 
basis for their decisions. illus trating the effectiveness ofscience-based adaptive managem ent , w hich 
should a lso be posted to the publically-accessible "ES1 I creation program Adaptive Management 
\\Cbs ite''. G iven the absence ofdocumentation for h istorically successful adnptive mnnngcment on 
the Missouri River. we believe that this level of transparency is necessary to have faitJ1 that a 
preferred alternative that includes an adaptive management component will be effective. We believe 
thnt lhiB process may need independent oversight and evaluation to ensure public trust. 

MQj or· compon'-'nts ofnn Adnpth1t' ManagNtumt Plan 

Bird mm1itoring 

Given the purpose and slm cture of the RPA. it seems logical that the 2 highes t-priority metrics for 
monitoring and adaptive management arc "'fledge-ratios' " and habitat amount!\. The District has 
conducted intensive bird monitoring for many years. While this program has problems with 
imperfect detection of adults. nests, and chicks (as lo; tme for most field studies with birds). \\C 

believe that exis ting methods provide critical infonnation on the distribution of nesting effort with in 
and among reaches. and indices to reproductive performance that arc useful to evaluate the 
effectiveness of d ifferent management treatments (see Appendix B. Attachment 2). For the last 
decade. this program has also collected high-accuracy G PS data on the actual physicnl location of 
nests (which wns exceedingly useful in the e\·aluation of habitat selection and flooding risk presented 
in Appendix B). We suggest that this existing monito ring program is continued and think thot it could 
be replicated elsewhere acrosJ the range of both species with great suoceu. part icularly if it included 
additional methods to address detectability. Note: USGS- 'orthcm Prairies has been doing research 
on this topic. the results of which have not yet been published. 

Jlowevcr. we do not belie\'e that the ' iledgc ratios'" reported by th is program arc unbiased es timates 
ofproductivity (the number of young produced per female). \Ve suspect that they are biased low, due 
to the low dct.ectability of chicks . but we al.so acknowledge that there is uncertainty in the adult 
counts thnt provide the denom inator for this ratio. as well as the assumption that adull counts divided 
by 2 c<1uals the numbers of pairs o r females in the population. 111is docs not mcnn tha1 this 
infonnation is not usefol. 1 lowever. \Ve caution again.st the use of ' 'fledge rntio·· data. which is likely 
biitscd. in populntion models. as proxies for more robust estimates of productivity. In th is sense. we 
dis11gree \Vilh the liternl cons truct of fledge ratio interpre tation in the OiOp (e.g., fledge-ratios mus t 
be maintained above threshold x for populations to be s table). Another major problem with this 
cons tmct is that the fl edge rntio targets in the BiOp arc based on highly unccrtnin 1>0pulntion models 
tlrnt hove not been independently evaluated by population modelers. Whi le the Adoptive 
M:rnagement Plm1 suggests lhnt fledge ratio targets may be adjusted in consultation with the USFWS, 
we suggest that thi.\ is a very complex topic. w hich w ill require the expertise of population biologists 
und modelers. and will require very careful considemtion of thi: relationship between the ••ncdgc 
rntio"' dota. collected on the ~ f issouri River and the productivity inputs for a popula tion model. In the 
absence of c lnrificntion on these topics, we suggest t1rnt ~ I issouri River ' 'fledge ratios '' should be 
viewed as imperfect ind ices of reproductive success. which may sti ll be useful to compare bird 
responses to management stralegics. but should not be literally compared with population models. 

Uabita t monitoring 

8 

Comments relating to the Adaptive Management Strategy 
(cont): 

Major components of the Adaptive Management Strategy: 

Bird monitoring: 

The USACE concurs that fledge ratios may not always provide 
an accurate measure of population trajectory, and as a 
result, the AM Strategy includes additional metrics of 
population size and population growth rate, that will assist in 
measuring trends on the Missouri River. 

Habitat Monitoring : 

A methodology to flow-correct current accounting of existing 
ESH has been implemented (see Figure 1-2). In addition, a 
stated bench mark flow has been identified for each 

alternative acreage (Section 4.4). 

Recommendations regarding habitat monitoring 
methodologies will be evaluated along with the results of 
the double blind study currently being performed by the 

USGS. 
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Since the ESI-1 creation program is all about ~•acres ofhabitat'', it is amazing how loosely the terms 
"acre,'' and "habitat'' are used throughout the BiOp and the PEIS. This presents a tremendous 
challenge for monitoring and adaptive management. 'Ibis topic is addressed in considerable detail in 
Appendix B, and then insufficiently addressed in the adaptive management plan, which fails to 
incorporate the insights from Appendix Bon th is topic. ESI-1 is defined very simply in the 13i0p, and 
consequently the PEIS. as any dry. inter-channel sand that is exposed at the time an aeri~sJ photo is 
taken or n sandbar is visited. As Appendix B very strongly illustrntes , much of the inter-channel sand 
that is exposed at low flows is very rarely used for terns or plovers for nesting. Rather, both species 
tend to c-0nstruct their nests at the higher (not highest) elevations of sandbars (see Appendix B) and 
avoid low areas that are regularly inundated at higher flows. 

lf ESH is defin ed simply as bare sand, the acreage of ESH that is exposed at any one time is entirely 
flow·dependent. Since sandbars do not float on the surface of the river. but rather. are raised port ions 
of the river bed, more acres are exposed when there is less water in the channel and less acres are 
exposed when there is more water in Ute channel. Consequently, aerial photography estimates of 
ESH wi ll document more dry sand at low fl ows than at high fl ows. For this reason, it is me aningless 
to say that a s ite is 10 acres./\ site can only be 10 acres at a specified flow (e.g., 20,000 cfs). The 
same sandbar may be 100 acres at 2,000 cfs, or under water at 25,000 cfs, Incredibly the acreage 
targets in the PEIS are not expressed relative to an explicitly stated benchmark flow (e.g., x acres at y 
cfs). Given tbe complete dependence of acreage on flows. this issue must be resolved so that acreage 
es timates from one point at time can be compared with acreage estimates at another point in time 
(when flows are different). For example~ in 2005, the Gavins Point reach had --440 acres ofexposed 
ESH at I 5,000 cfs, but only around half (- 225) of these acres were exposed 35,000 cfs, near 
navigation releases (see Figure 3·17 on page 3·52 of Appendix B). In that year. both species. 
combined. nes ted in an area encompassing - 130 acres (fable 3-37, page 48), most of which was 
exposed above 35,000 cfs. 

The acreage estimates for 199811999 and 2005 that are presented in Appendix B (and the PEIS) 
relate directly to flow conditions that are specific to when these photos were taken. Therefore, direct 
comparison between these acreage estimates or future acreage estimates, must take flow conditions 
into account. As Appendix B clearly demonstrates, the amount ofdry sand that is exposed at any 
given ilow is not directly related to the subset of locations {lypica1ly higher sandbar elevations) that 
birds actually use for nesting. If the objective is to evaluate how much nesting habitat is available, it 
may be more useful to estimate the amount of ESH present at higher fl ows than low tlows. since 
much of the dry sand exposed at low fl ows is not used for nesting. Appendix B should be read 
carefully to infom1 the discussion of benchmark Oows U1at might be specified for either habitat 
measurement or comparison among habitat measurements. The more that these benchmark flows arc 
related to operational hydrographs that may limit reproductive success (e.g., peak navigation flO\\.'S 

below Gavins Point Dam, typical peak hydropower or flood control re leases below other dams), the 
more useful these benchmarks will be. While it will be useful to choose meaningful benchmark flows 
for acreage summaries. we think it is un likely that habitat measurement will be coordinated to occur 
at the same flow each time they are done. Therefore, single point estimates of acreage amounts will 
almost a Iv.rays occur at different flows. For th is reason it is critical to develop relationships between 
Oow and exposed acreage amounts. The most accurate w:ty to do this is by pairing digital e levation 
models of sandbars (from either LIO.A.R surfaces or field topographic surveys) with Oow models 
(e.g., the analyses of2005 data from Gavins Point reach in Appendix B). It' s unc lear what data were 
used to develop the curves that express this relat ion.ship (which should always be empirically derived 
given the complexity of channel topography) in Figure 9 of the Adaptive ~fanagement Plan (p. 39). 
G iven the importance of these curves to normalize ESH estimates from aer ial photography, "vhlch 
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typically occur at different fl ows, the datn and methods used to generate these curves should be fu lly 
disclosed and subjected to independent peer-review. 

The Adaptive Management Plan proposes habitat monitoring using remote sensing (either 
photography ""·ith flov.• corrections. which s till requires validation) or LIDAR. Costs estimates for 
this work range between $200,000 and $500,000 (Table 6 on p.27). While the high end ofthese cost 
estimates seems correct for imagery acquisition and analys is (which will require considerable fie ld 
validation for unproven flow corrections), we think that LIDAR acquisition for the ent ire action area, 
which would provide accurate topographic data, would be considerably more expensive tlrnn this 
(perhaps closer to 1.5 mi ll ion dollars). This method will require the expertise ofhydrologic modelers 
to create area estimates at different flows from digital elevntion models. G iven the over -riding 
importance of fl ow on acreage estimation, we suggest that a method is chosen that is effective at 
producing results across tl1e wide range of flows that occur on this system (e.g .. low water LIDAR). 
G iven the rate of habitat change on the Missouri River, it may be acceptable to offset this monitoring 
(providing acreage estimates for each reach every other year. by acc1uiring data for halfof the reaches 
in each year on a rotating basis) to reduce costs. 

In this paragraph, we provide an idea for a much cheaper approach to habitat measurement that could 
perhaps prov ide enough information on acreage to guide adaptive management, and could be 
implemented in conj unction with the existing bird monjtoring program (where teams visit alJ 
sandbars in an area by boat once every 7-10 days) . Each crew would be increased by 1 person, whose 
responsibility would be habitat measurement. Each time that the bird monitoring crew visited a site: 
this person would disembark and circumambulate the waterl ine of the sandbar carry ing a survey 
grnde GPS unit. The resu1ting GI~ line fil e \ \!OuJd be turned into a polygon to estimate acreage of 
exposed sand. Each line file would be time-stamped so that each polygon could be connected to a 
specific fl ow. Over the course of a full breeding season, each site would then have 6-8 acreage 
estimates (each collected at a different flow). rfso desired, crews could be sent out to collect s imilar 
data at benchmark flows for habitat measurement (if tl1ese could be coordinated with water control). 
At the beginning of the breeding season. before birds are present, or when few birds arc present, this 
person (and perhaps o thers from the bird monitoring crew) would circumambulate all of the 
vegetation patches on a sandbar while carrying survey grade GPS units. l11e resulting lines would be 
turned into polygons. This way, vegetated areas that are unsuitable for nesting could be subtracted 
from the full sandbar polygon to calculate the number of dry and suitable acres. Qualitative 
infonnation associated with each of these vegetation patches (species composition. age. height) could 
be used to plan vegetation management s trategies and to measure rates of habitat loss due to 
succession (which should be a target for adaptive management). At the end of each breeding season, 
after birds have 1cft for migration. crews could return to each sandbar and collect s imilar cl-"ita. By 
having vegetation polygons from before and after each breeding season/growing season: major 
vegetation recruitment events could be detected and effectively dealt with via young seedling 
removal, before succession advances far enough t11 at vegetation removal becomes too costly or 
infeasible (see Appendix B. Section 8.5.3). By carefully comparing these paired vegetation datasets 
with growin g-season hydrographs , water management practices that facilitate vegetation recru itment 
could be documented. Annual young vegetation removal, immediately after the departure of te rns 
and plovers, may be the most effective way to prolong the useful life of created sandbars. To date, 
there is litt le evidence that vegetation removal can c1Tect1vely re-create bare sand nesting habitat 
once primary succession has progressed much farther than genn ination. Therefore, perhaps the ESH 
creation program should include an annual funding component to ensure this maintenance gets done 
before succession proceeds too far. 

10 

83 



ft"om: 
To: I !@b Cxntfija S NWQ 
Subject: NGPC corrments oo Draft PEIS for ESH on the Missouri Ri11er 
D.te: Friday, Janoary 21, 20114:30:34 PM 
Attachments: COE·PBS for ESH·Janll.odf 

Cindy, 

I have attached a signed electronic copy of the Nebraska Game and Parks Commission staff comment 
letter regarding the subject project. Please let me know if you have any questions. 

Thanks, 

Carey 

Carey Grell 

Environmental Analyst 

Realty and Environmental Services Division 

Nebraska Game and Parks Commission 

Lincoln, Nebraska 

402.471.5423 
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Nebraska Game and Parks Commission 
2200 N. 33fdSt. / P.O. Box30370 / Lincoln, NE68503-0370 
Phone: 402-47HX>4.1 / Fax: 402-471-5528 / www.OutdoorNcbraska.org 

January 21. 20 I I 

Cynihia Upah. CENWO-PM-AC 
U.S. Army Corps of Engineers, Omaha District 
Environmental. Economics. and Cul1ural Resources Section 
1616 Capitol Avenue 
Omaha. NE 68102-490 I 

RE: 	 Orafl Progra mma tic Envi ronmental Impact Statement (PEIS) for Mechanical 
C reation a nd Maintena nce of Emergent Sandbar Habitat (ESH) in the Riverine 
Segments of the Upper Missouri River 

Dear Mo. Upah: 

Nebrn>ka Game and Park> Commission (NGPC) staff members have reviewed the document 
identified above. A• stated. the purpose of this project is to suppon two federally listed species. 
the interior lea•t tern (Sternula a111i/lam111 atlralassos) and the piping plover (Clllmlllrius 
melo<i11s) through supplementing the declining. natural ESH with mechanical creation of habitat. 
The PEIS analyze-• the impacts of implementation of the habitat acreage goa" li.ied in the 2003 
Biological Opinion Amendment along with other alternative acreage targc1> for mechanical 
creation of habitat. 

When commenting previously on emergent sandbar habitat projects in Nebra,ka. we have >lated 
concern about the small amount of ESH that is currently being con,tructed on an annual ba>is. 
To reduce some of the nesting density effects that have been ob,erved by the'e two bird specie< 
on some of the previously constructed '3adbars. more sandbar habitat i> m.-eded throughout the 
Missouri River sy>tem. We recognize that this PEIS identifies a plan for constructing more 
habitat on the Missouri River over the next 10 years while evaluating the potential for adverse 
impacts to the riverine system for each of the habitat acreage alternatives. A thorough evaluation 
of alterna tives, as provided. is imperative such that efforts to address habitm need., for two listed 
~pecic s do not result in a detrimental effecc to other important r iverine resource~. 

1 

As >tated in the document. the preferred alternative has been identified'" the Adaptive 
Management Implementation Process. Rather than selecting a specific habitat acreage 
a lternative and then implementing it. actions would be progre>sively implemented with the focu' 
on monitoring biological and physical metrics. This would allow for the co1Nruction of larger 
amount5 of habitat over time until the desired biological re•ponse by the target species is attained 
and •ustained. The PEIS disclo'es the impac1' associated with comtructing and replacing up 10 

4.370 acr.- of ~ndbar habitat (Alternative 3.S). With regard to the evaluation of the altematives 
and their biological impach in the document. we would like to offer the following comments . 
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1. Extensive effort has been made to avoid sensitive 
riverine resources . The Corps will continue t o 
coordinate with the NGPC and similar agencies in 
each state. 



Page 5-72 of the PEIS identifies American burying beetle as a federally-listed species foond near 
the Gavins Point River Segment in Nebraska. However. the Gavins Point segment is not 
included within the current range for this species that is also state-listed endangered in Nebraska, 
and wooded islands within the river woo Id not be suitable habitat for this species. Thus. the 
reference to this species in this section is unnecessary. The only potential for American burying 
beetle to be impacted by ESH projects in Nebraska would be for any er1uipment access and 
staging areas that might occur within suitable habitat along the Nebraska bank of the Fort 
Randall segment. 

2 

For the Gavins Point and Fort Randall segments. the document also identifies the false-map 
turtle as a state-listed threatened species in South Dakota. For Nebraska. the fal se-map turtle is 
also ide ntified as an "at-risk" species. as it is classiucd as a Tier II species within Nebraska' s 
Natural Legacy Plan. Tier II species are typically those that are not at-risk from a global or 
national perspective but are rare or imperiled within Nebraska. We would also be concerned for 
impacts to this species and would be supportive of continued efforts to minimize the risk of 
significant effects through site selection and pre-construction site surveys. 

3 

'Thank you for the opportunity to review the Draft PEIS. As the PEIS states. project speciuc 
Environmental Assessments would continue to be produced to discuss site-specific design and 
environmental issues. a nd we look forward to continuing our involvement during review of site
specific actions in 'ebraska. U you have any questions regarding these comments. please 
contact me at (402) 471-5423 or carey.grell@nebraska.gov. 

Sincerely. 

~~ 
Carey Grell 
Environmental Analyst 
Realty and Environmental Services Division 

cc: Joe l Jorgensen, NGPC 

2. We will correct the text in regards to the American 
burying beetle, in both the Gavins Point and Ft. 

Randall segment copy. 

3_ We will correct the text in regards to the false-map 
turtle in the Nebraska reaches. 

2 
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Received January 21, 2011 on behalf of the Oacotah Chapter of the Sierra Club 

Missouri Rive r Emergent Sandbar Habitat Draft Programmatic Environmental Impact 
Statement Comments January 21 st, 2011 The Oacotah Chapter of the Sie rra Club supports 
endangered and threatened species recovery, including the Interior Least Tern and Piping 
Plover wi thin the Mi ssouri Rive r basin. We strongly feel that the recovery of these species is 
of utmost importance. We also understand that the United States Army Corps of Engineers 
(USACE) is required by law to ensure that their actions do not jeopardize the existence of 
endangered or threatened specie s. However, we do not support the proposed methods of 
crea ting sandbar nesting habitat through mechanical and chemical means. 
The Dacotah Chapter of the Sierra Club has submitted comments to the USACE since the 
inception of this project in 2004. We have emphasized the fa ct that the USACE need s to 
change how they manage the flo w of the Missouri River, rather than try to fix the problem 
mechanically. We do not be lieve that the creation of artificial sandbars is the solution to this 
very complex problem. The idea of building man-made sandbars rather than a llowing the 
river to create them na turally is very troubling. The USACE is attempting to compensate for 
one a lte ration of the river with anothe r alteration. This seems to be a recurring pattern. We 
mu st not alter exist ing sandbar s, especially those that are more perm anent in nature. Many 
of these sandbars are becoming islands and hold groves of established cottonwood trees that 
may be more than 25 feet tall. They provide habitat for a variety of wildlife and often contain 
small ponds and patches of we tland habitat. The less perm anent sandbars are constantly in a 
state of me tamorphosis. 

1 

We cannot begin to understand the impacts to riparian habitat resulting from the massive 
redistribution of sand should the proposed dredging process be implemented. We are 
e"'ecially concerned about the creation of Emergent Sandbar Habitat in the Garrison Reach 
of the Missouri River. This reach of the river is one of the most natural reaches in the entire 
Missouri River Basin wi th the exception of the Wild and Scenic designated area in Montana. 

2 

We certa inly do not believe that cutting down larger trees on e stablished islands near the 
mouth of the Knife River is a good idea for example. The cost of mechanically and chemically 
creating sandbar habitat is a waste of taxpayers' money and amounts to one huge subsidy for 
contractors hired to do the work that the river can do at a very low cost The co st of creating 
a more seasona l, natural flow of the Missouri River would be relatively inexpensive. The river 
is capable of ta ki ll! care o f itself if we allow it to flow as nature intended. 

3 	

Therefore, the Dacotah Chapte r of the Sierra Club doe s not support the proposed methods of 
creating sandbar nesting habitat through mechanical and chemical means, but we do support 
creating sandbar habitat through higher spring flo ws and lower summer flows. However, 
mechanical me thods of creating sandbars in artificial areas of the Mi ssouri River system such 
as within the reservoirs or a long side channels in the channelized area of the Missouri River 
below Sioux City, IA may be an acceptable practice. 

4 

Sincerely, Jonathan Bry 

1. 	 The use of flows to create ESH is discussed in Section 4 .10.1 
and its sub-sections. 

2. 	 The material used for ESH construction is recently deposited 

alluvial material. Construction methodologies which limit 
impacts to surrounding resources are discussed in response 

#2 on page 58 of this Section. Also see individual Sections in 
Chapter 6 for each river reach regarding "Surface Water 

Hydrology and Hydraulics," and "Aggradation, Degradation 
and Erosion" (e.g. Sections 6.6.1.2.1 and 6.6.1.2.2 for 

Garrison River Segment). 

3. 	 High, established, heavily vegetated and wooded islands, 
particularly with large trees, would not be a priority for 

vegetation removal for the ESH program, and could be in 
conflict wit the cottonwood management program. 

4. 	 The Corps is currently undertaking a study to look at tern and

plover habitat opportunities in all 6 Missouri River ma in stem 
reservoirs. Th is is in response to Reasonable and Prudent 

Alternative (RPA) IVB2 in the 2003 Amended Biological 
Opinion (USFWS, 2003), which called out a study of Ft. Peck 

Lake, La ke Sakakawea and Lake Oahe, as well as agency and 
public recommendations to review opportunities in La kes
Sharpe and Francis Case and Lewis & Clark Lake. The 
reservoir study is discussed in Section 4.11.5. Off-channel 

ESH creation is discussed in Section 4.10.4. This method of 
off-channel ESH creation has not been tested, and any efforts 

would be pilot projects or part of a new study. Such efforts 
would not be within the in-channel footprint for which this 

document analysis was completed, and therefore separate 
analysis and NEPA would be required. 
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'°'NRCS 
.....,,.,..__~s.mc. 

P.O.eo.2'90 
W~O.C.200t3 

FEB 12 1011 

Ms. Cynthia s. Upah, CENWO-PM-AC 
U.S. Arm)' Corps of Engiooers, Omaha District 
Environmental, Economics, and Cultural Resource Section 
1616Capitol Avenue 
Omaha, Nebraska 68 l 02-490 I 

Dear Ms. Upah: 

The De1>anment of Agriculture Natural Resources Conservation Service (NRCS) appreciates the 
opportunity to review and conuncnt on the draft Programma1ic Environmental Impact Statement 
(PEIS) for the M«:hanical Crea.lion and Maintenance of Emergent Sandbar Habitat (17.SH) in the 
Riverine Segments of the Upper Missouri River. Pursuant to NRCS regulations that implement 
the National Environmental Policy Act (NEPA) at 7 CFR part 650, NRCS il providing 
comments related to NRCS' area ofexpcn:isc on Prime and Unique Fannland. 

According to the PEIS, the purpose of this project is to support two federally listed species: the 
interior least tern (endangered) and the piping plover (threatened) through supplementing the 
declining. natural ESH wilh mccbankal creation ofbabiw. The PEIS analyzes !he impacts of 
implementation of the acreage goals listed in the 2003 Biological Opinion Amendment aJong 
with ocher altcmative mccbantcal creation suategjes that may promole 5pecies recovery. 

Based on our review. any impacts to the river banks or floodplains in the five proposed riverine 
segment areas would likely involve Prime Farmland or FarmJand of Statewide Importance or 
NRCS program easemen1 londs (such as !he Wetland Reserve Program and Wetland Reserve 
Enhancement Program). Prime Fannland or Famtland of Statewide Importance exiStS in all five 
of the riverine segment areas proposed for ESH creation projects. These soils would be subject 
to the Parmland Prolcction Policy Act which should be accurately noced in the PEIS. At least 
one of the five segments contains NRCS program easement land(s) immediately adjacent lO the 
river. When structures are implemented within a river, almost always changes 10 the river now 
occur. These changes are very difficult to predict. We request that the PElS be revised to update 
the information relative to Prime and Unique Fannland that exist in the fi ve proposed areas. 
Also. the PEIS should note the existence of NRCS casements in the project area aJong wi th an 
assessment of po<en1ial impacts. 

1 

2 

Helping People Help the Land 

""'-°"""""""',,_.-~ 

1. 	 The river segments where potential projects would be placed are 
surrounded on both sides by the flood plain of the Missouri River. 
As placement and borrow would occur within the river channel in 
alluvial soils, it is not anticipated that construction activities would 
be established atop land designated by the Natural Resources 
Conservation Service as "Prime" farmland. However, some access 
or staging areas could be within areas designated as prime 
farmland. Nonetheless, the intent of the Farmland Protection 
Policy Act (FPPA) is to resist the irreversible conversion of prime 
farmland and emphasizes highway development and urbanization. 
As all staging areas would be returned to their pre-project 
condition, the proposed projects would not result in the irreversi ble 
conversion of any prime farmland. The NRCS would be asked to 
review site-specific information through the EA process for each 
proposed project, at which time it could be determined if a 
Farmland Conversion Impact Rating Form (AD-1005) would be 
required . 

2. 	 The NRCS would be able to review the design of specific potential 
projects through the EA process. Also part of that process, a review 
in accordance with FEMA Guidance Certification Requirements for 
Simple Floodway Encroachments, (October 31, 1990) would be 
performed by the Flood Risk and Floodplain Management Section of 
the United States Army Corp of Engineers Omaha District which is 
responsible for ensuring compliance with Executive Order 11988 
(Flood Plain Management). Specific county information would be 
reviewed to determine if the county participates in the National 
Flood Insurance Program and whether there are flood plain maps 
for the proposed projects in these areas. The review would 
summarize any design criteria in relation to flood conveyance. 
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Ms. Cynthia S. Upah 
Page 2 

Thank you for the opp0rtunity to comment on the PEIS. We look forward to working with you 
in addressing our concerns. If you would like additional information on the specific designations 
for each of the project areas as Prime and Unique Fannland, contact Mr. Verlon Barnes, NRCS 
Missouri River Basin Coordinator. at (402) 995-2467 or email Verlon.Barnes®ne usda.gov. 

Sincerely. 

u~~ 
RegionaJ Conservationist, Central 
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February IS, 2011 

Cynthia Upah 
U.S. Anny Corps ofEnginttrS, Omaha District 

CENWO-PM·AC 

Attn: Emergent Sandbar I labitat Programmatic EIS 

1616 Capitol A venue 

Omaha. NE 68102-4901 


RE: 13mcrgcnt Sandbar Habitat Programmatic EIS 

Dear Cynthia: 

Thank you for the opportunity to comment on the Draft Programmatic Environmental Impact Statement (EIS) for the 

Mechanical Creation and Maintenance of Emergent Sandbar Habitat (ESH) oo the Riverine Segments of the Upper Missouri 

River. With wmc rcservationJ, the Dtpanmcnt supports the Corps' project to mechanically create and maintain emergent 

sandbar habitat whkh will provide foraging and nesting habitat for the interior least tern and piping plover within the 

Missouri River in North Oakoca. 

Data Limitations: Without the support o( loog-tenn data sets for tern and plover numbers and prodUC1ivity on 

crcatcdlCOMtrue1cd and res10ttd emergent sandbar habitat we would encourage the Corps to continue to impit'ment • 

combination of ESH habitat manipulation methods. These effons need to be foUowcd up with a rigorous maintenance and 

lon&·tmn monitoring plam. We ViOUkl be intm:stcd in getting copies orany future study results whk:h may compare the plover 

and tcm populations and productivity when utilizing rcslorcd vs. creatcdlcomtructcd emergent sandbar habitats. 

1 
Noxious Weeds: Whatever method that is selected the mnoV3J ofvegetation on the islands and sandbars is often nec:cssary. 

The removal of this vegetation coutd cncoura&e the proliftratioo of nox ious and invasive species. We encourage the: Corps to 

develop prc,·cntative measures., monitoring and/or implementation plans few the management ornoxious weeds and invasive 

species eiw.ing for a timely and effective c:ootrol. 

2 
Site Selection/Multi-Agency Involvement: North Dakota Parks and Recreation scope and expertise coven both rea'Cation 

and biological resources we would be interested in bewming involved in the multi-agency approach to idcntifyina and 

prioritizing the annual ESH comtruction sites. project identi.ficatioo trip$ and meetings in the future. 
 3 
We apprec.iat·e your commitment 10 rare plant. anima1 and ccologk.al community conservation, management and inter· 

agency cooperation to date. For additional information please contact Kathy Duttcnhefocr (701·328·5370 or 

kgdyttcnhefncr@od agy> o(our staff. Thank you for the opporrunity tocomment on this proposed project 


n<erely, 

.~~ 
anning and Natural R~sources Division JUSNDNHl '2011-43KD2/ l l / l IDL2. 18. l I 

1 . 	 Information regarding tern and plover productivity on 
constructed and natural sandbars is included in the 
existing program sections of the Lewis & Clark and 
Gavins Point River Segment discussions on impacts to 
terns and plovers. The Vegetation Modification Study 
summary in Section 4.11.4 also provides some limited 
information on results of past vegetation removal efforts 
(in North Dakota) as well as Phase I study findings to 
date. Information will continue to be shared through 
agency coordination efforts. 

2. 	 The use of a pre-emergent should control the 
reemergence of vegetation as well as colonization of 
noxious weeds on sandbars. These sandbars are actively 
monitored for bird activity throughout the nesting 
season which mostly coincides with the growing season. 
If noxious weeds are discovered, contractors could be 
hired to control noxious weeds by applying spot 
chemical treatments or hand pulling. State aquatic 
nuisance species (ANS) rules would be followed. 

3. 	 Comment noted. 
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NORTH DAKOTA'. GAME AND FISH DEPARTMENT 

February 16, 2011 

Rebecca J. Latka, 

CENWO- PM-AE, 
106 SOuth 15th Street 

Omaha, NE 68102 

Dear Ms. Latka, 

The North Dakota Game and Fish Department (Department) has reviewed the Programmatic 

Environmental Impact Statement for the Maintenance and Creation of Emergent S&ndb1ir Habitat (ESH) 
on the Upper Missouri River and offer the following comments. 

For the past 5 years our Department has spent considerable time and effort partk:ipating in U.S. Army 

Corps of Engineers {Corps) efforts to improve tern and pfover habitat along the Missouri River. This 
includes reviewing/commenting on documents and plans, participating In nume-rous meetings and 

committees and helping inform the public. WMe we have been generally supportive of the Corps 

efforts to devek>p habitat for terns and plovers, we have expressed concerns aver the Corps tec.hniques 1 
to mechanialty construct isJands oremergent sandbars in the Garrison Reach. This alternattve gives us 

partkular concern for several reasons. First, our agency has steadfastly opposed the redistribution of 2 
dredged spail or sediment back into the river for the past lSyears, and secondly, we are skeptk:al that 

mechanically created islands will withstand the erosive nature of the river for extended periods of time. 
We continue to belleve that Lakes Oahe and Saka kawea would be more suited to this technique. 3 
A point that we have made In t he past is worth repeating. The Corps Is currentty evaluating several 

different techniques to determine the best method for creating emergent sandbar habitat. Prior to 
start~ng a large scale operational mode of creating emergent sandbars, the Corps should conduct or 4 
rigorously t est the various efficacies of each technique. Only after the Corps is conndent that a 

partlcular technique will work, should they begin using it on a large scale opetaUonal basis. Toward that 

end, we are encouraged to see that the Corps will be using an adaptive management approach when 

evaluatlns the various techniques. 

There are a number of options that should be explored that the Department believes would Increase 

habitat for pipins plover and least tern on a more permanent and cost effective buis. These would 

include water management, offchannel construction, construction in headwater/lake habitat, and 

1. 	 The projects are constructed using mechanical excavation 
equipment such as excavators, bulldozers, and scrapers or 
hydraulic dredges. The material utilized for ESH creation wil l be 
recently deposited riverbed (alluvial) materials adjacent to the 
submerged or exposed sandbar t hat wil l be buil t upon. The 
Corps understands the concerns expressed regarding erosion, 
aggradation and the perceived potential effects on prope rty or 
increased risk of flooding. The ESH complexes are designed to 
minimize these impacts, ta king into account t he cross section of 
the river, building only in areas where the river is wide enough 
to support and sustain sandbars, avoid ing the t halweg, and 
building upon sha llowly submerged or low eleva t ion sandbars. 
Specific constraints on placement and borrow areas also protect 
bank lines, geomorphology and hydrology of the river, and 
sandbar sustainabili ty. There is no net change of material/sand 
proposed by the ESH construction methodology. The borrow 
material is active bed material, moved to above surface water 
elevations. 

2. 	 The projected life expectancy of a sandbar is 5-10 years (Section 
4.11.8), and is dependent on rates of erosion and vegetation 
encroachment, flows, ice or thalweg shifts. 

3. 	 The Corps is current ly undertaking a study to look at tern and 
plover habitat opportunities in all 6 Missouri River main stem 
reservoirs (See Section 4.11.5). 

4. 	 While the primary met hodology of the program is mechanica l 
creation th rough excavation, dredging and bulldozing, a 
methodology that provides proven successful habita t , other 
methodologies are being vigorously tested, part icularly 
vegetation remova l (See Sections 6.3 and 6.4). As methods are 
shown to provide habita t that can be successfully util ized by the 
birds, these can be incorporated as primary method ologies 
through the adaptive management plan. 
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vegetatkm removal from existing sandbars. The Department is encouraged to SE*! many of these 

techniques included in the Corps long term plans but would like to see more of an emphasis placed on 

theirdevelopment. 5 

Soeclfic Comments 

Aquatic Nu!SC1rn:e Spec~s 

Effective April 1, 2008, Aquatic Nuisance Species (ANS) rules were enacted by the Department. These 

new regulations are to prevent the introductionof undeslrable species of plants and animals. Preventive 

measures are now required to bring equipment into the state. 6 
Required measures include removing any and alt aquatic vegetat ion from vessels, motors, trailers, or 

construction equipment; all water shall be drained from bilge or confined spaces on vessels, boat 
motors or construc.tion equipment; all species of ANS (this list can be found at the Oepartment's 

website) must be removed from vessel, motors, t ra ilers or construction equipment aod water must be 
drained from confined spaces on vessels, motors, or construction equipment. These ANS preventative 

measures extend to any and a!I vehic.les, vessels, t railers, pumps, and such equipment that will be used 

In the project or any/all construction efforts connected with this project in or on the waters of the State. 

This requirement should be included if occurring during the op1:m water season or if the operat ion 

proceeds on the ice pack. 

The contractor orhls agents or subcontractors must provide the Department a reasonable opportunity 

to inspect any and all vehides, vessels, pumps, and equlpment that will t>e used in the project in or on 

the waters of the state prior to those Items being launched or placed In the waters of the state. A 

minimum of 72 hours notice must be provided to the Department for scheduling an inspection. The 

Department's Special Project Biologist, Mr. Lynn Schlueter, is to be contacted at the Devils Ulke Office 

(701-662-3617) for equipment inspections orany additional Information regarding ANS prevention 

protocols. 

Sincerely, 

#7aJ~ 
Paul Schadewa1d 

Chief, Conservation and Communications 

North Dakota Game and Fish Department 

5. Multiple studies are currently ongoing regarding 
some of these methods (see Section 4.11.4 regarding 
the Vegetation Modification Study, and Section 4.11. 5 
regarding the Reservoir Habitat study). For other 
potential methods not considered in this document, 
but that could be the focus of future studies, see 
Section 4.10. 

6. North Dakota rules for ANS will be followed. The 
requirements will be included in the construction 
specs, and contractors and/or agents/subcontractors 
will be required to follow these rules and provide 
opportunity for inspection. 
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US Army Corps of Engineers, Omaha District 
ATTN: Cynthia S. Upah 
1616 Capitol Ave. 
Omaha, Nebraska 68102-4901 

Dear Ms. Upah: 

The State Engineer has the following comments on the Draft Programmatic 
Environmental Impact Statement for the Mechanical Creation and Maintenance oF 
Emergent Sandbar Habitat in the Riverine Segments of the Upper Missouri River 
(DPEIS). I have worked closely with the US Army Corps of Engineers (Corps) 
coordinating the progression of the emergent sandbar habitat (ESH) program and 
feel that our comments have been considered throughout the process. However, I 
am reiterating the comments and concerns we have expressed and continue to have 
relative to implementation of the ESH program. 

I understand that the Corps has identified an Adaptive Management Implementation 
Process (AMIP) as the preferred alternative in the DPEIS. The key concept of the 
AMIP being that rather than selecting a specific acreage alternative, action will be 
progressively implemented until the desired biological response is attained and 
sustained. Emergent sandbar habitat will be constructed and maintained up to the 
acreage identified in Alternative 3.5. Construction of ESH will be accompanied by 
monitoring a combination of biological and physical metrics (i.e. Hedge ratios and 
adult populations) to determine success ofthe program. 

Alternative 3.5 has identified a goal of 15.4 acres of ESH per river-mile for a total of 
1,327 acres of ESH for the Garrison Reach of the Missouri River. The DPEIS 
identifies a goal of4,370 acres of ESH for the entire upper Missouri River. However, 
a lesser amount of ESH would be constructed and maintained if monitoring 
indicates that metric goals have been attained and sustained at an acreage amount 
Jess then that identified in Alternative 3.5. 

The AMJP is a good approach that should allow the Corps the flexibility it needs to 
adjust its on-the-ground efforts as new insights are gained. Monitoring of species 
response to constructed ESH is imperative to assure that the Corps efforts are 
achieving the desi red results. 



When the Biological Opinion (BIOp) was released by the US Fish and Wildlife Service 
(Service) In 2000, It created quite a stir In North Dakota. The BIOp ldentlned the 
need for SO acres of ESH per river· mlle In the 86·mlle Jong Carrison Reach of the 
Missouri River. This acreage amount was viewed by many a.s excessive and 
unattainable. Concerns were raised that habitat development and lt.s subsequent 
use by the Federally listed intertor population of the least tern (Surnula antlllarum) 
and Great Plains piping plover (Charadrlus mtlodus) would restrict Missouri River 
recreational use and pose hardships on adjacent riparian landowners and water 
users. 

While the AMIP and acreage goals Identified In Alternative 3.5 should help In 
lessening local opposition to the ESH program. those fears and concerns expressed 
In 2000 still exist Based on comments seen and heard In the press as well as those 
expressed by various groups, little suppon for the program can be heard outside the 
state and Federal agencies involved in the ESH program. 

1 

I applaud the Corps for heeding our advice and meettna wfth the water resource 
districts directly to gain their Input on the OPEIS. I would encourage the Corps to 
continue to aggressively Involve the public at the local level throughout the process. 
While It Is unlikely that the Corps wlll ever gain the support or those who are 
potentially Impacted by the ESH program, by Involving the water resource districts, 
river recreation users, and riparian landowners In the planningand lmplementatfon 
process, you afford the greatest opportunity at avoiding outright opposition to your 
efforts. 

2 

The Initial and long·term costs associated with mechanical creation and 
maintenance of ESH ts also of concern. At a profected annual cost of $48,600,000, 
the ESH program carries a heavy price-tag that wlll require slgnlncant annual 
appropriations to Implement the program. The mood in Washington Is one of 
cutting budgets, domestic spending In partlcular. Annual appropriations at the level 
necessary to sustain the two species by constructing and maintaining ESH by 
mechanical means in perpetuity may not be realistic. It would be p rudent for the 
Corps, in consultation with the Service, to continue to look for less expensive and 
labor Intensive means of recovering and sustaining Interior least tern and piping 
plover populations on the upper Missouri River, i.e. vegetation modlflcatfon. 

3 

As Identified In the BiOp, Missouri River malnstem reservoir operations by the 
Corps has feopardlud the existence or these two species, thus requiring the Corps to 
Implement actions to avoid the continued Jeopardizing of the two species. Because 
Impacts associated with reservoir operations octUr o n the Missouri River. the Corps 
recovery efforts are confined to the Missouri River. While the Interior population of 
the Least Tern relies sole on the Missouri River for breeding habitat In North 
Dakota, the same C3nnot be said of the Great Plains piping plover. 

The Great Plains piping plover Is somewhat ofan opportunistic species, moving to 
and from the Missouri River, reservoir islands, and saline prairie wetlands In search 

1. 	 Many of the concerns voiced in the original scoping 

meetings directly impacted the consideration and 
formulation of the reduced acreage alternatives 
presented in the Draft PEIS. In addition to reduced 
acreage alternatives, the Preferred Alternative of the 
Adaptive Management Implementation Process will help 
guide decisions and actions to help minimize impacts, as 
the goal would be to provide and maintain successful, 
productive acreage while not over-building. We will 
continue to engage the community through the public 

review process of individual project EAs . 

2. 	 The Corps has appreciated the opportunity to 
coordinate with the North Dakota State agencies and 
the water resource districts. The Tribes, agencies and 
public will continue to be involved through the ind ividual 

project planning and EA process. 

3. 	 As noted in multiple places throughout the document, 
particularly Chapters 4 and 6, other artificial means of
ESH creation, e.g. vegetation removal or flow 
obstruction methods, are being considered. These do 
hold particular interest because of the potential of 
decreased impacts and costs, and would be 
incorporated into the program as they are proven 
successful means of providing productive habitat. 
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or suitable habitat With the goal being species sustainability, adult Great Plains 
piping plover populations Inhabiting the upper Missouri River must be viewed as 
part or the larger population utilizing all of these geographic areas. While suitable 
plover habitat Is not generally abundant in any or these geographic areas In any 
given year, annual shifts in available habitat and adult bird use could a ffect adult 
plover population Corps efforts to sustain the species. 

4 	
It is also my understanding that the Corps will prepare an environmental 
assessment (EA) for each specific ESH construction site and that the EAs will be 
tiered off the Final Programmatic Environmental Impact Statement. Once again, I 
would encourage the Corps to Involve the public at the local level in order to 
minimize opposition, garner support, and facilitate implementation of the ESH 
program. 

5 

Also, the Corps will need to obtain authorization from the State Engineer for each 
ESH site prior to construction as the State Engineer administers the State's non· 
mineral interests in North Dakota's sovereign lands. A copy of Application for 
Authorization to Construct a Project within Islands and Beds of Navigable Streams 
and Waters is availableon our website at www.swc.nd.gov. 

6 
Thank you for the opportunity to provide comments on the DPEIS. I look forwa rd to 
our continued involvement in the Implementation ofthe ESH program. 

Sincerely, 

95 

Todd Sando, PE 
State Engineer 

GH,mmb/1625 

4. 	 The Corps understands its limited and supporting role in 
the "recovery" of the species, and has noted in the 
document that the actions of this PEIS only affects the 
riverine portions of the river. However, these actions 
are anticipated to have a positive impact on the species 
as a whole. 

5. 	 Correct. This tiering relationship and the fact that 
individual projects would require site specific EAs has 
been clarified throughout the document. Tribes, 
agencies and the public will continue to be engaged 
through the planning and EA process. 

6. 	 All applicable authorizations and permits required for 
ESH construction would be attained. 
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Abdo, Robert Yankton/Sioux Fish & Wildlife 53 

Belland, Kent Self, ND National Guard 26 

Decker, James Self 39 

Driver, Darryl Self 40 

Ducey, James E. self 67 

Grenz, Herb self (and Horsehead Irrigation District) 24 

Hansen, Mel Self, adjacent landowner 65 

Heine, Carolyn Self, landowner with husband Myron 51 

Holck, Mary Jane Self, adjacent land owner 10 

Hyde, Dean Self, adjacent landowner 33 

Korkow 
Self, Missouri River Sedimentation 
Action Coalition 

45 (See Section A, Missouri 

River Sedimentation 

Coalition) 

Krentz, Steve Self 23 

Lammers, Ed Self 50 

Lay, Bill Self, farmer 71 

Lepisto, Paul Self, Izaak Walton League 

30 (also see Section A, Izaak 

Walton League) 

Lott, Casey Self 

1 (also see Section A, 

American Bird Conservancy) 

Lowrie, Paul Self 48 

Meisner, Skip Self 4 

Murphy, Mike 
Self, represent ownership of Sunshine 
Bottom below Ft. Randall Dam 

47 

Nicolay, Jan Self, 29-90 Sportsmans Club 

52 (also see Section A, 29-90 

Sportsmans Club) 

Perkins, Keith University of Sioux Falls 12 

Peterson, James M. (Jim) Self 42, 56 

Redmond, Jim Self 3 

Riis, Jim Self, MRNRC 32 

Spellman, Rick Self, adjacent landowner 5,63 

Timmerman, V em Self 7 

W einandt, Leo Self 41 

Weiss, Lawrence Larry SDLTAP Provider, Missouri River 
Sediment Coalition 

34 (Also See Section A, 

Missouri River Sediment 

Coalition) 
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From: 
To: !Jpnh Ontbu• s MNO 
Subject: Edit to the list of pre~ ~r the ESH PEIS 
Date: Monday, tiovember 29, 2010 12:0..:07 FM 

Hi Cindy, 

!just took my first quick look through the first public version of the Draft P£15 that I downloaded off 
the Missouri River Recovery website. This is the versk>n that was made available via notice in the 
Federal Register. 

I see that I am listed as one of the preparers of this document. rm not sure this is appropriate (see 
below). 

In 2007, I provided about 50 pages of text to David Miller & Associates (DMA) that summarized the 
District's bird monitoring program in the context of the federalty listed "intertor• least t ern and "great 
plains" piping plover populations to which Missouri River birds belong. l was not employed by DMA, or 
reimbursed for this text, In any way. Since I have previously summarized monitoring efforts for both bird 
species I was happy to provide this text for free, with the understanding that it would contain the many 
caveats that are nec essary to put this data in context f or decision makJng. 

An edited version of this text currently occurs as Attachment 2 of Appendix B. I did not contribute to 
any other parts of the PEIS. Consequently, my name should not be associated with any content in the 
PEIS other than Attachment 2 of Appendix B. Unfortunately, the text that I provided has been EDITTD 
SEVERELY. It no longer resembles my ortginal text and includes statements that I disagree with. rm not 
sure who perfonned these edits, but as author of this text, I was never asked for feedback. 

1 

Consequently, l request that the District take one of two paths. 

1. The two conditions beklw must be met for my name to be kept on the list of preparers ... 

a) I will need to be able to re -Insert many of my original caveats that have been removed and delete 
text that others have added that I disagree with entirety. 

b) ~condition a is met, l would like the list of preP<1rers table to explicltly state that I co ntributed 
ONLY text for Attachment 2 of Appendix B. 

2. If the 2 condtt:ions above cannot be met, I'd like my name to be removed from the list of preparers. 

I do not wish for my name to be associated with a document (or part of a document) that contains 

1 

1. 	 The author was contacted and notified that he 
would be taken off of the preparers list. Additional 
comments were received as part of the comments
from the American Bird Conservancy (see Section A, 
Agency Comments). 



many points with which I disagree without at least being given the opportunity to debate these points 
with co-preparers. 

P~ase respond to this request via email. 

Sincerely, 

Casey Lott 

American Bird Conservancy 

Coastal and Waterways Program Coordinator 

(208) 629-8705 

www.abcbirds.org <http·!Jwww abcbjrd$ om/> 

clott@abcbirds.org 

2 
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~~,/ 
ESH draft PEJS- comments by Jim Redmond, Sioux City, Iowa. Dec 9. 2010 ~')IA;(_,lJro 

Tern and Plover habitat restoration seems to have a greater evidence ofimprovement (l 

don't use the word "success") than the other Recovery program. the shallow water habitat 

consuuction. 


One shortcoming of the program is its implementation in a limited stretch ofthe river. 

Solution: work on restoring a more natural river in the channelized stretch south ofSioux 
City. 


"' 1 


It would be preferable ifwe could work along with tlte natural hydrograph to create 

habitat than to have to engineer every actl! ofit. 2 
Since the sandbars disappear over a few years time, the public support for expenditures 
on the program may also erode. 3 
The two recent high water years have been disappointing for the bird populations and 
seem to point up shortcomings in the implementation ofAdaptive Management It is not 
as nimble as it ought to be in affecting Corps water management decisions. 4 

The Garrison reach of the river docs not share the protections of the oilier free-flowing 
segments. Given the pressure ofpublic use on any free-flowing segment ofthe Missouri, 
the Army Corps should support non-governmental group efforts at federal protections for 
the Garrison Reach(providing information and supporting studies). This addition would 
help in retaining the suitability ofacres within this reach for sandbar protection and 
development. 

We are concerned that concentrating the program in the Missouri National Recreational 
River might negatively impact this important natural resource. Working on mitigation in 
reaches south ofthe Recreational River would relieve some ofthese concerns. HJ!l>itat 
restoration (both engineered and river created) in the segment soutlt ofSioux City might 
extend the range of bird habitat restoration efforts. 

5 

1. 	 Channel mod ifications have been done at many locations along the 
reach from Sioux City to St. Louis in support of the Shallow Water 
habitat program, with varying levels of success. Preventing 
aggradation in the self scouring navigation channel has been 
necessary to mainta in the navigation project, and this limits the 
effective width of the river to only slightly wider than the current 
configuration. In add ition, sandbars that are created by these 
structures are small, on the order of a few acres in order to limit 
impacts to navigation. Preventing impacts to navigation severely 
limit the number of acres that could be built this way. In addition, 
high flows are very destructive to this type of habitat. 

2. 	 The use of flows to create ESH is discussed in Section 4.10.1 and its 
sub-sections. 

3. 	 The cost of the ESH program must be viewed in context of 
mitigating for the operation of the Missouri River ma in stem 
system. In 2010 operation of the reservoir system provided $1.6 
billion in benefits from flood protection, hydropower, water supply 
and recreation (not includ ing benefits to fish and wildlife). Simply 
dividing the annual construction cost of ESH by the number of bird s 
fledged would not be representative of the benefits provided. Each 
year's actions impact more than just the adults and fledglings for 
that year, but many future generations (benefits extending 
approximately 5-7 years). Constructed sandbars are also believed to 
benefit the entire population and not just the birds nesting on 
those bars, by providing additional highly productive areas. 

4. 	 The adaptive management strategy of ESH is not meant to affect 
Corps water management decision; it is meant to provide the ESH 
program the ability to incorporate lessons learned. It also provides 
the flexibility to implement the program considering specific 
conditions per reach. Past designs have evaluated the flow
frequency in the river reach, and set the top elevations of the 
constructed sandbars to ensure habitat availability at various flow 
conditions. In continuous years of high water, the exdeedance flow 
may need to be increased to continue to provide hab itat. 

4. 	 The Corps considers such requests on a case by case basis and 
matches with available authorities. 

5. 	 Actions within the MNRR are coordinated with the NPS. See the 
answer to comment #1 above regarding construction in the 
navigation channel. 

3 



From: um 
To: I !nab Cxpthja StlWO 
Subject: PEIS ESH· co~ts 
Date: Tuesday, ~e~ 21,2010 8:35:0 7 PM 

Thank you for the opportunity to review and comment on the subject document. 

The document is detailed and voluminous. 

I am not sure that it is good for the species to limit the area of concentration of effort and study to the 
five reaches. 1It may be advisable to include other areas of effort in the reservoirs. It may also be advisable to 
consider the off channel possibilities for habitat creation. 

It appears that the acreage allocated to Lewis & Clark Lake is extremety k>w considering the vast 
amount of area that has been created due to sedimentation delivered by the Niobrara River. 2 
The Preferred Alternative utilizing the data from Adaptive Ma nagement is a reasonable <1pproach. 

I am not sure of all the data the Corps and USF\'VS have on the birds in other areas. Therefore, it is 
difficult to determine the reasonableness of the alternatives and actions taken and/or proposed. 

The mention of implementing a program of creating and replacing ESH in a safe, responsible and 
efficient manner, minimizing the environmental consequences is reasonable. The efficient manner 
denotes cost/benefit consideration. This may not be an issue with most environmental or endangered 
species actions. I believe it critical to be concerned with c/b considerations in the ESH programs 
considering additional options and the necessity of showing that our work is of competitive merit. 

3 

We are concerned that some of the ESH projects have or will contribute to lateral bank erosion. The 
adjacent property in the National Recreation River stretches is mostly privately owned and should be an 
important consideration in ESH locations and evaluation. 4

Don 'Skip' Meisner 

1. 	 The riverine reaches in w hich construction is being considered in th is 
document are specifically identified in the 2003 Amended BiOp (USFWS, 
2003) RPA IVB3. Five riverine reaches are ident ified, each with its own ESH 
acres/river mile, as to not limit construction to one reach o f t he river, and to 
address the needs of the two species from Nebraska to M ontana. The need 
to study habitat opportunities in the reservoirs is ident ified in RPA IVB2; the 
study is currently underway (See Section 4.11.5). Off-channel_ESH creation is 
discussed in Section 4.10.4. This method of off-channel ESH creation has not 
been tested, and any efforts would be pilo t projects or pa rt of a new study. 
Such efforts w ould not be within the in-channel footprint for which this 
document analysis was completed, and therefore sepa rate analysis and 
NEPA would be required . 

2. 	 The 2003 Amended BiOp (USFWS, 2003) recommended 40 acres of ESH per 
river mile in the Lewis & Clark Lake segment, and identified this reach to be 
upstream of Niobrara River confluence to Lewis and Clark Lake headwaters 
(RM 845.0-828.0/17.0 river miles). 
Sedimentation caused by the Niobrara River is of concern to the ESH 
program. While the ca pture of the Niobrara River delta limits to a smal l 
extent the sediment that would be delivered downstream, it only accounts 
for an estimated 3-5%ofthe total sed iments trapped in the system. Any 
direct impacts to ESH construction from the Niobrara are evaluated and 
quantified in the site specific EA's. In addition, t he use of Niobrara river 
sediments for ESH construction will be explored. The ESH program evaluates 
habitat opportun ities with existing river cond it ions. Any impacts resulting 
from work or management of the Niobrara river will be taken into account. 
There are numerous stud ies ongoing to determine if management changes 
in the basin could reduce Niobrara sediment impacts. The ESH program will 
incorporate the find ings of these st udies w hen designing and implementing 
mechanically created ha bitat. 

3. 	 The cost of the ESH program must be viewed in context of mitigating for the 
operation of the M issouri River ma in stem system. In 2010 ope ration of the 
reservoir system provided $1.6 bil lion in benefits from flood protection, 
hydropower, water supply and recreation. Not included in this are benefits 
to fish and wildlife. The ESH program, on t he other hand, is a mitigation 
effort due to the effects o f operation of the system on the tern and plover 
populations. As exp lained in t he response to the Lewis & Cla rk NRD 
comment, Section A, pg 66, a traditional BCR ratio is not prepared on 
restoration or mitigation projects. 

4. 	 Construction methodologies, includ ing restriction o f borrow areas, 
placement of sandbars, and dredging depth (Chapter 6, sub-sections for 
each river reach regard ing Surface Water Hydrology and Hydraulics, and 
Aggradation, Degradation and Erosion, e.g. 6.6.1.2.1 and 6.6.1.2.2 for Fort 
Peck River Segment) I imit impacts to surround ing resources, including 
adjacent shorelines, confine borrowed materials t o t he active bed material 
transport layer, and limit r isk of shifting the thalweg due to construction 
activities. Geomorphic conditions in t he vicinity of ESH projects are 
monitored on a semi-annual basis through site surveys and analysis of aerial 
photos. Landowners are contacted as part of the National Environmental 
ProtectionAct (NEPA) process, which includes notificat ion to landowners 
that a Draft Environmental Assessment (EA) is ava ilable for publ ic review. In 
addition, utilization of land for potential staging areas is coordinated with 
private, State or fede ral landowners. If a landowner suspects that an ESH 
project is causing erosion problems on t heir property, they can contact the 
Corps Project Office (See Section A of this appendix, pg 66). 

4 



5 

MISSOURI RIVER RESTORATION CRISI 

Millions upon millions ofdollars, and ifyou count cw Orleans. billions arc being spent in 
reaction to the damage cau«ed by the failure to manage the sediment in the Missouri Ri' er. 
Despite this enormous expenditure. all this money is being >pent to just patch and mask the r<al 
problem. The systemic problem that needs to be addressed and pem1ancntly fixed. as an}one 
familiar with the situation knm•S. is the retention and aggradation of sediment behind all ofthe 
dams in the Missouri Ri,er Simply stated. sediment is no longer carried by the Ri,cr to the Gulf 
of Mexico and deposited along the way where it belongs. 

There arc many. many examples of the damages caused by the fai lure to manage the sediment. 
Some arc: Lewis and Clark Lake is fil ling up with sediment and has already lost about 25% of 
its capacity: lloodcd properties and homes are condemned: flooded towns and parb arc 
relocated: municipal water supplies, power plant intakes and electrical generation capacities arc 
threatened: there arc millions in dredging costs: there is unwanted erosion bclo\\ the dams: there 
is loss of barrier island protection at Ne" Orleans: habitat is lost: recreation and access arc 
ad\erscti affected: the economies of towns dependent on the ri•cr arc declining and \\ill 
continue 10 decline. and on and on and on. Just one specific example of mismanagement is the 
millions being spent on dredging below Gavins Point Dam to create sand har habitat for 
endangered species because of lack of sediment and erosion belo" the dam: and meam,hilc.just 
a fow miles above Gavins Point Dam. nothing is being spent to protect propcnics and homes 
being that arc threatened or nooded "ith high water rclea«es hecause there is too much sediment 
being deposited "ith no"hcre to go that has clogged the ri\cr channel 

1 

It is \\ithout question that the engineering and technical solutions exist 10 fix the problem. Dams 
that are no\\ being built in China and elsewhere arc designed to allow sediment ir.msport bei<m 
the dams. ·nie existing Missouri Ri,·cr dams can be retrofitted to b) pass sediment. sediment can 
be made to llo" around and 1mder the dams. dredging can relocate sediment. etc. Without any 
action. the sediment will just continue to build up where it is not wanted. and we will continue to 
be damaged because ofthe lack ofsediment \\here it used to be deposited and where it is no\\ 
dcspcratcli needed. As is said is situations as obvious as this. ··duh." 

Until Katrina. it was thought to be cheaper in the short term to seriall) condemn propcnics rather 
than spend the money lo solve the root cause of the problem. Whatever amount of monc) it will 
tukc. fixing this crisis is the right thing to do. The project costs arc not C\ en a rounding error in 
the federal budget and not to mention the stimulus and jobs the project will create. In the greater 
scheme of things. we simply must fix this problem and save and restore the Missouri River for 
future generations of people. animals and plants in this region of North America. We can do this. 
and \\C can also preserve the good things produced b) the dams and reservoirs. The 
consequences of doing nothing is predictable. What are our priorities? Where arc our federal 
and state elected representatives'! How shon-sighted can we be! Dela) "ill only increase the 
cost and \\Orscn the problem until it is too late. 

1. Retention of sediment behind the Missouri River Main 

stem Dams has been monitored since the dams were 

constructed. The losses in storage have been 

monitored and taken into account when determining 

water management actions. The impact of reservoir 

deltas has also been considered when citing new water 

intakes, recreational access, and habitat construction. 

USACE is examining possible ways to re-establish 

sediment balance around Gavins Point Dam. If any of 

the possible management tools show promise, they 

will be further investigated. The USACE priorities with in 

the ESH Programmatic EIS are to examine the impacts 

of mechanically constructed emergent sandbar habitat 

that is being built to meet the requirements of the RPA 

of the 2003 Amended Bi-Op for the Missouri River. 
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The U.S. Army Corps ofEngineers (Corps) invites your comments on the 
Missouri River Emergent Sandbar Habitat (ESH) Programmatic EIS. A 
Biological Opinion issued in 2000 (amended in 2003) by the U.S. Fish and 
Wildlife Service (USFWS) found the operation ofthe Missouri River main 
stem reservoir system to jeopardize the endangered interior least tern and 
threatened northern Great Piains piping plover.The USFWS provided a 
Reasonable and Prudent Alternative [(RPA, Element b(3)] for Mechanical 
Creation ofESH that allows the Corps to supplement naturally occurring 
sandbar habitat and manage the river for the authorized purposes without 
adversely affecting these birds. 

This Public Involvement comment period runs from November 1, 2010 through 
January 21, 2011 and includes 7 Public Involvement meetings. Return this form 
byJanuary 21, 2010 to be included in the Public Involvement report. 

How to submit your comments during or following this public meeting: Please, 

Complete and drop-off this Comment Form before you depart the 
Public meeting or mail the form in by midnight January 20, 2011 
(Central Time). 
Give your comments during the Public Comment Period to the 
transcriptionist. · 

• 	 Go online and submit your comments at www.moriverrecovery.org · 
E-mail your comments to: cynthia.s.upah@usace.army.mil 
Mail your comments to: U.S. Army Corps ofEngineers Omaha District 

ATTN: Emergent Sandbar Habitat Programmatic EIS 
1616 Capital Avenue 
Omaha, NE 68102-4901 

Comments m·e being collected u11de;· the Missouri Rivei· Authorized Purposes Study (MRAPS), 
Di-vision C, Title I, Section 108 ofthe Omnibus Appropriations Act of2009 (P.L. 111-8). 
Submission ofcomments, indudi11gpersonal information, is voluntary. Comments are being 
collected in order to develop the scop• ofthe Study. Providingpersrmal information, including 
name~ address, organizational affiliation andcontact information, willaid in comment 
organization and analysis. All comments will be included in the n!co1·d andconsidered. 
Pmonal information may be included in the public record or may be ext~w/tdupon request. 



City: ---------- 

Organizationffribc/lntercst You Represent: --·-------- 

Which Public meeting did you attend, if any? Location: ---'-'~---

E- mail: ---'------------------- 

IfyouCl like to receive MRRP updates by e-mail, check here [ 

Ifyou do not want your conlilct information to be available to the public, 
check here l ) 

Please write legibly so your comments can be recorded completely ;md 
accurately. Please complete and drop this form at 1.>ox provided or mail it to 
the address provided on the front page. 

l. 	 Using the topics below, please provide your comments where they arc most 
approriatc: 

Scale/level ofeffort: 

Erosion: 

Deposition/ J\ggradation: 

1 

7 

1. 	 RPA IVB3 of the 2003 Amended Bi Op (USFWS, 2003) 
provided actions to the Corps to avoid jeopardy of 
the terns and plovers. This RPA provides the Corps 
the opportunity to meet all 8 of its authorized 
purposed, including both navigation as well as fish 
and wildlife. 



2 
Fish :ind wildlifo: 

3 
Rccrcati(ln: 

' I 

' 
Property ownership: 

Economic Impacts: 

Historid Culrurnl: 

Alternative mcthodologil!s: 

Othcr/.\llisccllancous: 

4 

8 

2. 	 Comment noted. 

3. 	 Multiple RPAs of the 2003 Amended Bi Op (USFWS, 
2003) provided the Corps actions to take in order to 
avoid jeopardy to the pallid sturgeon, including 
habitat restoration, propagation program, research,
monitoring and evaluation, and water operations. 
The Shallow Water Habitat (SWH) program provides 
chute, backwater and other environments that are 
believed to provide essential pallid reproductive and 
rearing habitat. 

4. 	 Comment noted. 
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2. 	What other suggestions or con=• do you have fur consideration for 

the acation ofEmergent Sandbar Habitat in the riverine segments 

ofthe U r Missouri River? 
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3. 	What is the best way to reach you or your community with infor

mation about the ESH pi-ogn.m? How would you or others in your 

community or organization like to stay involved? 


11~ :P,.t"r"""« .f,·u>t.. 
(.,..J 

.,.. .J 'Dor_s 



5. 	 The 2003 Amended BiOp (USFWS, 2003) found that 
the operation of the Missouri River Main stem 
System placed the terns and plovers in jeopardy. 
These two bird species have been placed on the 
threatened and endangered list, in part, because the 
extent to which the operation of the Missouri River 
Main stem System has affected their environment; 
they have not been able to adapt to the current 
conditions. However, they are productive on the 
mechanically created sandbars. 

6. 	 Request noted. 
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From: MABYJAZ§p....! mm 
To: OpM! Cxn!bM 5 tlr'y'O 
Subject ' Corrtnent on the sanchar project 

Thursdly, .llnuary 20, 2011 12:38:38 AM 
Attllchments: .lK:obai«l b!ina UUPG 

Dear Cynthia, 

My name Is Mary Jane Holck and I own land on the Missouri River on the Nebraska side. I look out 

my front wlndCNI and see Goat Island. I can also see a ship wreck from the 1800's. 

I have gone up river and looked at your sand bar they built. It was there the summer of 2009, I 

understand 

a whole of money went Into the building of that island. There were 5 successful hatches. The sandbar 

changed the rtver course and caused extensive erosion down stream. 
 1
Fast forward to 2010. Record amounts of rainfall . The man made sand bar now completely under 

water. 

Tiie money to put up the sandbar washing downstream as well as the 5 successful hatches. 

These birds The piping plover gets all the sandbars. Even the once enjoyed sandbars by local boaters 

for recreation. Now the sand bar of Goat Island is roped off, a notice that jail or fines tt caught 

trespassing. 

I hope yoo are not a bird lover without a boat. Or yoo want to be a bird lover and cannot go on the 

island 

to explore because of jail or fines. Do these birds pay taxes? Do you think God may have intended 

these 
 2 
birds to go extinct? If not do you think these birds may be capable of hatching inland? 

I hope they do not cut down the beautiful Cedar trees on Goat Island. This will result In more erosion, 

and less recreational area along t he river. 

I cast my vote for leave the birds be and leave Goat Island be and spend the money on stopping the 
 3 
erosion along the river Instead. I think a bird would maybe look for a new hatching ground anyway if 

their 

5 successful hatches were washed away in 2010. 

Thank you for hearing my comment for what It Is worth I am an Iowan and the land on Nebraska side 

Is 

my summer home. Chave enjoyed the river ever since C went to college at USO in Vermillkm, SO. 

Sincerety, 

Mary Jane Holck 


1. The Endangered Species Act (ESA) was enacted in 
order to protect endangered species from federal 
actions that may have an adverse impact on them. 
The U.S. Fish and Wildlife Service (USFWS) is the 
agency responsible for ensuring that all federal 
actions comply with the ESA. The USFWS issues a 
Biological Opinion (BiOp) to prescribe Reasonable 
and Prudent Actions (RPA)s that, when 
implemented, will avoid causing adverse impacts to 
endangered species. The mechanical creation of 
Emergent Sandbar Habitat is one of the RPAs 
identified in the BiOp for the Operation of the 
Missouri River Main Stem System. The Flood 
Control Act of 1944 authorized the construction of 5 
of the 6 dams on the Missouri River. In order to 
accomplish all the intended uses of the dams and 
their associated reservoirs, 8 multi purposes were 
defined: flood control, hydropower, irrigation, water 
supply, water quality, recreation, fish and wildl ife, 
and navigation. The mechanical creation of 
Emergent Sandbar Habitat allows the Corps to 
continue to operate the Missouri River Main Stem 
System for all the intended purposes. 

2. 	 While the terns and plovers can use bare sand on 
inland sources, the Corps is responsible for the 
habitat decline due to the operation of the main 
stem reservoirs, and therefore must act under the 
ESA to restore that habitat. 

3. 	 There are no current plans to create ESH on Goat 
Island. 
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Paul Leptsto, I recommend caution when asSfS.Slng the corps' mechanic.al constructlon of ESH program 
to provkSe habitat for interior teast terms and ptping pk>vers. My fear is that more long term harm will 
accrue to non-target specteS hke umonld mussels, sort shell turtles and others not ccnsfdered f rom 
digging up so much river bottom and covering up so much more than long term benefit wlh accrue to 
target species. Perhaps the COrps can produce more chick.s In the short tenn but I qJestlon whether the 
ecosystem can support their returning to nest year after year leadlng to a long tenn Increase In 
population without • lrtual continuous taxpayer ln•estment and continuous destruction d benthlc habltllt. 
Even In the short tenn birds cl prey such as horned owls must be eliminated. It's hard for me to assess 
the effect dredging has upc>n the small fish and aquatic insects that serve as the birds' food source-I 
wish we had more data. 

1 

I was a long term supporter cl 111e Nature Conservancy and a long term member r:A the lkes. I am 
generally a supporter of environment.al issues. I bel»eve J am continuing that support by apposing 
mechanical construction cl ESH. 

I am forwarding a note of my priof' opposition to these activities and aerial Images o• llve unlonld 
collection skes (green dots) and live young of the year soft sheU turtle collection sites (yellow dots) on 
Audubon Bend, a site where a sandbar has now been constructed. 

Sincere~. 

Kekh Pe.rtcins, Associate Professor of Biology, Unive~ity of Sioux Falls 

1. 	 At a "mussel roundtable" meeting held in 2007 to 
discuss the results of the 2006 survey of the 59-mile 
MNRR, malacologists in attendance determined that 
annual mussel surveys were not necessary. Based on 
these recommendations and coordination with NPS 
and FWS, pre-construction surveys for mussels would 
generally not be conducted. However, mussel 
pockets were included as a sensitive resource with a 
buffer of 1,750 ft. If construction is considered near 
an area of a known mussel pocket, this buffer will be 
applied. Other measures include focusing efforts 
downstream of known pockets or adjusting borrow 
areas, which should help avoid direct affects to those 
pockets, as well as indirect effects such as temporary 
turbidity increases. 

The contractor would be required to follow the 
protocol in the environmental protection 
specifications to prevent introduction of zebra 
mussels in the M NRR. 
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Ms . Pauley: If we can have folks make 
their way to this part of the room we' re about 
to begin the presentation by the Corps of 
Engineers . 

Welcome to Bismarck, and to the 
first of seven public meetings to comment on 
the Draft Programmatic Impact Statement for 
the mechanical creation and maintenance o f 
emergent sandbar habitat for the river and 
segments of the upper Missouri River . That is 
a mouthful . I appreciate that you all are 
here . 

My name is Sara Pauley. will be 
serving as the moderator fo r this evening' s 
meeting . I hope that you have enjoyed the 
open house portion of t he meeting and have 
enjoyed the discussions that have ensued . 

I ' m going to give a brief ove r view 
of the agenda for the remainder of the 
evening . We will have about a 45 minute 
presentation followed by a PowerPoint 
presentation by the U. S . Army Corps of 
Engineers . Then around 7 : 00 we are going to 
s tart our public comment period . I ' 11 get 
back up and give instructions at that point in 
time . 

Before we get started on our 
presentation by the Corps I would like to 
introduce the head table . 

To my immediate right is Kelly Crane 
who is the Emergent Sandbar Habitat Program 
Manager from the Omaha District of t he U. S . 
Army Corps of Engineers . 

To her right is Cindy Upah who is 
the Emergent Sandbar Habitat Programmatic 
Environmental Impact Statement Project 
Manager , a lso from the Omaha Di strict . 

We also have Gwen White back there 
taking pictures . She will be serving as our 
recorder for this evening ' s proceedings . 

With that I will have Kelly get up 
and make a few additional introductions . 

Ms . Crane : Welcome as well from the 
Corps of Engineers . Thanks a lot for coming out 
on this blustery evening to join us here . I 
think a lot of you have seen this PowerPoint 
presentation before but f or those that haven' t 
we' re really glad you came . 

We' d just like to thank everybody in 
North Dakota for just their hospitality and for 

POISEL TRANSCRIPTION 
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welcoming us to come . We have enjoyed a ceally 
improved relationship throughout the past six 
years since we were up here the original time for 
our initial public scoping meeting when this was 
going to be an environmenta l assessment way back 
when . 

We have just developed a lot of 
relationships with some o f the great f olks here 
i n North Dakot a , with the Fish and Wild li f e 
Service and the State Game and Fish and the Drain 
Water Board and the t'later Commissioner ' s offi ce . 

We just really appreciate your willingness t o 
work with us . 

I ' d like to also , speaking of t he Fish 
and Wi ldlife Service , a great partner o f ours is 
the Fish and Wildlife Service up here . We 1 ve 
been working together with them throughout thi s 
whole process on this (inaudible 9 : 111 and been 
very supportive . 

I ' d just like to introduce Mike Olson 
to come up and say a few words . He ' s the 
Missouri River Recovery Program Manager for the 
Fish and Wildlife Service . If I stated that wrong 
Mike, I ' m sorry . 

Mr . Olson : That ' s close enough Kelly . 
I ' m not worried about tit.les . I ' d just echo 

Sara ' s and Kelly' s comments thanking everyone for 
coming out and spending some time with the 
federal gover-nment her e tonight . This is what 
pa rt: i c ipatory government is all about . I know 
how precious everybody' s time is . 

Just real briefly I wanted to mention 
Fish a nd Wildli f e Service , as Kelly said , has 
worked hand in hand on this project for the las t 
six , ten years , o r 20 years if you go back to t he 
biological opinion . 

We are in support of t he cons truc t ion 
of additional habitat along the Missouri River 
f o r least tern and piping plover . 

The corps of Engineers is doing this in 
concert with the law , the Endangered Species Act , 
and the construction of wildlife habitat , 
including that o f rare species of which we' re 
about to hear is one of the costs of doing 
business on a river like the Missouri River . A 
river that is controlled , engineered and operated 
to meet the congressionally authorized purposes 
that are so near and dear to everybody' s hearts 
here . 

Those are f lood control , water quality, 
water supply, Fish and Wildlife , navigation , 
irrigation , rec reation and hydropower production . 

All o f those things take a tremendous amount of 
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input , eng i neering , expertise and in some cases 
some expense . It ' s one of t he things that is 
unique about the Missouri River is keeping all o f 
those balls in the air as well as the Corps does . 

5 

We believe this Programmatic 
Environmental Impact St a teme nt o ffers an 
incremental alternative that we can use to 
increase the number of created sandbar habitat 
acres which are really necessar:y f o r these two 
birds to meet the amended biological opinion . 

We ' re glad that you ' re here . Cindy and 
Kelly, I ' l l turn i t back to you . 

Ms . Crane : Thanks a lot , Mike . I just 
want to make a few introductions tonight . As you 
noticed in the open house format that we had 
we' ve got people that can probably answer almost 
every single question you could come up with 
tonight . 

We really appreciate your comments . 
Every single one o f your comments will be 
considered . Any questions that you might have we 
have people here that can answer them. 

I ' d like to start with Dr . Paul Boyd , 
who is a hydraulic engineer from the Corps Omaha 
office . He can answer any questions you would 
have . He ' s currently at the Emergent Sandbar 
Habi t at construction station out there . 

We have Luke Wallace . He ' s a biologist 
in Omaha district o f fice . He could answer any o f 
your questions abou t NEPA o r any specific 
questions about the biology of the species . 

Tim fleegar is a biologist in the Omaha 
office as well . He ' s at the documentary table . 
He' s been i nstrument al teaming with the fish and 
Wildlife Service on craft ing an [inaudible 12 : 20] 
plan for the Emergent Sandbar Habi tat Program 
that has really fed in well to our Programmatic 
Environmental Impact Statement and how to kind of 
struct ure the alternatives . 

Let ' s see . Ralph Gabrysh from the 
Bismarck Natural Resource Office of the Lake Oahe 
Project . He is probably our expert here on birds 
in thi s r egion from Washburn down to the state 
line if anybody has any questions for him . 

Mike Morris i n the back row, he ' s from 
the Riverdale Natural Resource Office . He 
[ i naudible 12 : 56] the team o f folks that do the 
tern program monitoLing on the Garrison Region of 
the river down to Washburn and also on Lake Oahe . 

So he has a really huge schedule . 
Patsy Cook in the back from our North 

Dakota real estate - regulatory office . Sorry 
Pa tsy . 
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Dan Cimar osti as well from the North 
Dakota Regulatory Office . He ' s a North Dakota 
regulatory project manager . Project manager, 
Dan? How do we call you? State Manager , yeah . 
So a regulatory 404 permit type questions he can 
answer . 

Tim Kolke in the back row as well . 
He' s our North Dakota real est a t e lead . Is that 
good enough? In North Dakota , Montana and pact 
of South Dakota real estate league . So any real 
estate questions you have . 

Linda Phelps , she ' s our lake manager at 
our Garrison o ff ice as well . Todd Lindquist is 
our office manager in our Garrison project 
office . 

Chuck McWilliams in the back . He was 
at mainly the guest table and he is our o utreach 
coordinator . I don ' t mean to bore you with 
i ntroducing everyone from the Corps tha t ' s hear, 
but my point is we do want Coral Huber from the 
Gavins Point project , from the threatened and 
endangered species section . She r uns our data 
management sysLem and keeps track of all Lhe bird 
numbers up and down the system - up and down Lhe 
main stem system. So all t he lakes report their 
numbers t o her and she runs the dat a management 
report . 

The point is we would r ea lly welcome 
your questions , welcome any of your comments . 
We' ve got people here to answer your questions i f 
you have t hem . With that I will turn i t over t o 
Cindy Upah who is - I ' m sorry. Todd , did you 
want ~o say anything? Come o n up i f you want to . 

Mr . Lindquist : I guess just from an 
operations standpoint - I know the first round of 
public meetings was pretty controversial . I t hink 
we left kind of the wrong perception with the 
state on the intent or purpose of the program. 
What I want t o emphasize t o the stakeholders is 
like Mike stated, there ' s a large cost of doing 
business . You could create the habitat with 
flows , but there ' s impacts t o that . 

So from a project manager and 
operations standpoint this is the most viable way 
for us to meet the requirements of the law under 
the Endangered Species Act and still be able t o 
provide all the benefits for the authorized 
purposes of the project with hydropower and 
i rrigacion , water supply and f lood control . 

I know a l ot o f people have the 
perception o f , " Boy, this is a lot o f money to 
spend on building habitat f or the b i rds . " But 
you also have t o l ook a t all the other bene f its 
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that come by a llowing us to continue our 
operations . 

7 

There is a significant cost or 
b enefits to the government and nation through the 
hydropower production and flood damage reduction 
and water supply. You ' ve got to kind o f keep 
that in context as we go through the scope of the 
Emergent Sandbar Habilat Program. 

Again , I would just encourage like 
Kelly said , we ' ve got the people here to answer 
questions . Please visit with them . I encourage 
people to get their conunents in . We want t o hear 
what the s t akeholders say as we move forward . 

Ms . Crane : He ' s a bit shy . Last but 
not least I have Cindy Upah who is program 
manager for the - or the project manager f o r the 
Programmatic Environmental Impact Statement . 
She ' ll do the presentation . 

Ms . Upah : Hello everybody , Cindy 
Upah . Again , I ' m with the Omaha District Corps 
of Engineers . As Kelly said , I ' m the project 
manager for the PEIS . I 1 ve also been working on 
the environmental assessment for the Nebraska and 
South Dakota projects for the last few years . 
I ' m going to have to sign on here . Sear with me . 

I will have to work with the computer here so i f 
I walk away from the mic and you can ' t hear me 
just let me know so I can make sure everyone 
hears . 

Alright, so what I ' d like to do tonight 
is again give the presentation is being 
recorded . Comments will be recorded as well . 
We 1 ve gone through with the introductions . 

I ' ll work on the background of the 
document , some of the numbers of the American 
Sandbar Habitat that is available and the bird 
numbers , our construction concepts , what we have 
done t o formulate alt ernatives since the last 
time we were up here and our Adaptive Management 
Program. Then walk through the next steps toward 
the fi nalization of the document . 

We really again , really appreciate the 
opportunity to come up he re and present . Thank 
you for welcoming us and coming out tonight . 
Really we are here to receive your feedback . 

As Mike and Kelly and others have said , 
this is based in the Endangered Species Act . The 
interior least tern is endangered . The piping 
plover is t hreat ened . They are protected under 
that law . 

This began because in 1989 the Corps 
opened up the master lock control manual fo r 

POISEL TRANSCRIPTION 
19018 Pi'!eRoad 

(574)892·5185 Argos, IN46501 poiseb.,x~@Jnalfounny.net 

POISEL TRANSCRIPTION 
t9018PneRoad 

(574) 892·5185 Ar110s.IN46501 poisetran~fcwway.net 

revision . That was a major federal action that 
r equired us to consult with Fish and Wildli f e 
Service under Section VII of that law . 

At that time , or what resulted in that 
activity, was the Biological Opinion in 2000 and 
in 2003 that said ouc operation of the system put 
those birds in jeopardy and it - I don ' t know why 
i t 1 s doing that . Bear with me here . That 
resulted in what we call a reasonable and prudent 
al tern ati ve that we could provide habi tat, 
supplement the habitat that is o ut t here for the 
birds a nd continue to operat e the system for our 
authorized purposes without additional adversely 
affecting the species . 

So we ' re looking at operating the 
system for hydropower, water qua li ty, irrigation, 
water supply, navigation , recreat i on and Fish and 
Wildlife . The mechanical creation that we ' re 
tal king about t onight is one method t o do this . 

We ' re also here because we have the 
National Environmental Pol i cy Act which requires 
the federal agencies to look at the environment 
and social impacts of actions and take that into 
cons i deration when we ' re making decisions on our 
projects . 

What we want to do is look at ways , get 
feedback from communities and agencies and tribes 
and look at ways where we can avoid , minimize or 
potentially mitigate our envi ronmental impacts . 

What we look at - here ' s a list of what 
we look at in our environmental documentation 
when we' re doing this . Many conunents have come 
i n concerning the program for water quality . 
What could the impacts be to cultural sites? 
Noi se , recreation impacts , flooding , eroding, 
aggregation , many of the funct i ons o f the river 
to make sure we ' re not impact ing tha t with t his 
program. Those are the things we looked at in 
thi s document . 

Some people here have probably actually 
reviewed environmental assessments . That is 
where we start at the beginning . We look to s ee 
if we think we are going to have impacts through 
our actions . If we do nol then we move inlo whal 
is called a finding of no significant impact . If 
we do think there is a potential we move into an 
EIS which is the Environmental Impact Statement 
a closer, deeper look at those issues . 

The Programmatic EIS because this 
program spans four states , many river miles, 
different segments of the river , and we' re 
looking at the broad scale of actions one 
program impacting a broad area , this gives us t he 
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opportuni t y t o look at the entire program and not 
just the si te-speci fie . I t helps us look at the 
bigger pictu r e . 

9 

While we ' re doing the EIS , and after 
the EIS is completed we will continue to do those 
individual EA' s because we understand that there 
could be site- specific concerns depending on the 
river region we' re in when we ' re working in the 
river . So we still want to make sure that will 
coordinate , continue t.o coordinate closely wit.h 
everybody . 

Again , the document s t arted in 2004 . 
That ' s when those original scoping meetings were 
held . The PEIS is just looking at the r:iverine 
portions of the river - the areas below Fo rt 
Peck , Garrison Dam, Fort Randal l Dam, the 
upstream part of the Lewis and Clark Lake area 
and Gavins Point. Dam . I have the river miles 
list ed in here t oo if that helps anybody for 
reference . 

Cu rr:ently what we ' re doing down in 
Gavins Point and Lewis and Cla rk Lake is we ' ve 
been creating about 150 acres per year . Right 
now when we ' re looking at: that we have worked 
again with environmental assessments and we have 
not found significant impacts from our program 
implementation so fa r . 

The terns and plovers nest not only 
just in the river but also on t h e reservoir 
areas . There ' s several questions about creating 
habitat wi t h flow . What we wanted to look at is 
~his document just looks at the mechanical 
creation , supplementation of habitat on the 
riverine segments , so this is represented by what 
is in square " A" there . We realize that there 
are some potential with flows both within what 
the master manual allows us to do and without . 
Those would require additional study . 

There is actually a s tudy t hat ' s 
al ready begun on the habitat in reservoirs . We 
understand that this document wi 11 continue to 
add to that bigger picture o f providing habit at , 
but t his is just for the r i verine regions . 

Again , what we want to do is supplement 
the natural habitat that ' s out t here . That 
fluctuates with the season each year and what ' s 
happened with the flows and what ' s happened with 
encroachment of vegetation . So we do have to 
look at that each year . We want to analyze a 
range of potential alternatives and t hose 
consequences and Cisclose what those are going to 
be . 

It ' s tiered off that Master Manual EIS 
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from the Master - the water plan for the main 
stem reservoir system . What we want to do is 
we ' re looking at ways to minimize the footprinl 
of the projects . We hope that would reduce 
disturbance , reduce the cost and increase the 
sustainability of the sandbars that we do build . 

The idea is i E we construct Lhe real amount of 
acres that the birds need then we would be 
reducing those impacts and also be working in the 
most cost- efficient manner . 

The uncertainty is how much do t he 
birds need . Right now we know they are not 
meeting the t arget goals with what is out there . 

But we don ' t know what the maoic n umber of 
acreage is . So we' re working On t hat doing 
adaptive management program and process . I ' 11 
work on that a little bit later in the 
presentation . 

So when we were up here in 2004 these 
are the primary areas of concern that we heard . 
A lot of it was based on the scale of the 
projects proposed . I have a slide coming up that 
looks at all of this . 

Erosion concerns , aggregation and 
effects on the d elta , flooding issues , juicing 
the flows as a way to create habi tat . What a .ce 
the impacts to recreation going to be? To water 
quality? How are these projects [inaudible 
26 : 12)? How will t his effect aquatic habitat , 
other species in the river? What are the effects 
of the vegetation removal , the chemicals used? 
How do you select these si t es? 

If you a r e a property owner there were 
specific concerns for that or how that might 
i mpact you . Cultural sites , how these will be 
monitored if we ' r e bringing sand in and reviewing 
of individual action . So the next slides as I 
walk through will hopefully help add ress t hese 
issues . 

Again , if you have continued queslions 
we will be available afterward to continue to 
address those with you . 

Again , I ' d like to remind everybody 
that the targets here are what' s naturally 
occurring plus what we can supplement . Back in 
2004 what was originally present ed was 
Alternative One . Those a re the acres estimated 
for - in 1998 for Lhe BiOp . That was 11 , 086 
acres of E:SH on the riverine portions o f the 
system. 

Now again , one of the primary comments 
was the scale , the pot ential scale of the 
program. So what we were l ooking at to formulate 
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al t ernatives was way t o look at it where again , 
you might meet the bi r ds ' needs without having to 
create as much . 

11 

Alternative Two is actually possibly 
about half o f Al t ernat ive One . I t was an interim 
goal in the BiOp . That ' s 5 , 502 acres . 

Alternative Three what we did is we 
went back and actually delineated what was 
present in ' 97 and ' 98 . That time period is ve r y 
important because that was right after a nearly 
record high flow of the system. A lot of habitat 
was created a t that point. It left about 6 , 700 
acres out there . 

We also looked at 2005 . That was the 
time when the bird numbers were really beginning 
to decline b e l ow goal numbers . So we were 
looking at a t ime when the birds were product ive . 
Those acres were about 1 , 985 acres . 

Because there ' s such a gap the r e we 
wanted to have an alter native in between to look 
at disclosing different levels of effort . So 
that Alt e rnative 3 . 5 is something we added . That 
is literally just the average between Alternative 
Three and Four . 

Then we also plan to look at it one 
other way which is how much habitat do the birds 
need to nest . The Appendix B in the documents 
large port ion of the technical review to analyze 
that . That was 1 , 315 acres . 

Agai n , r i ght now we ' r e building about 
150 acre s a year . So that t akes you through how 
we formula t ed the di f ferent alternatives and the 
alternatives we look at in the document . 

One of the questions we recei ve is what 
is out there right now . This slide is all of the 
acres that are available in the riverine segments 
that are covered by the document . As you can see 
after t hat high level event we had a lot of acres 
in ' 98 and in 2001 . But since then they have 
eroded quickly . They' ve either eroded because o f 
river action or they' ve been made unavailable 
b ecau se o f encroaching veget a t ion . 

This i s a look at that in comparison to 
what ' s happened in the Garrison River Segment . 
Obviously mirroring t he same patt ern . 

The other q uestion we get i s what ' s 
happening with the bii:ds? Why are we hei:e? So 
I ' m looki ng at this in thr ee ways . I have slides 
for plovers and terns . I also have the 
[fluctuation ? ? ] sl i des . We ' re goi ng t o be 
following the same thing here as I go through the 
next few slides . 

But what we have is the adult census 
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here . We ' re looking at - the red line is again 
the Missouri River population , adult population . 

The green is just the river segment of tha l 
we ' re talking about in the PE:IS . Then the b lue 
is actually the Garrison River . 

So the - what ' s happening he c-e in the 
Missouri River System is particularly for the 
plover s , that i ncludes reservoir habi t at . As we 
went through the drought years and the water drop 
we had a lot of habitat available around the 
r eservoirs . So t hat ' s ref lect ing t ha t . 

As you can see i n the river and in 
Garrison - Garrison actually has some increasing 
numbers here which is good for t he adults . I t 
st i ll falls below goals that are published in t he 
recovery plans . 

The least tern is a very similar 
pattern . The y don ' t take as advantage o f t he 
reservoir habita t as the plovers do . Again , a 
declining and a low goal pattern there . Again, 
Garri son somewhat follows that . 

We have a little bit of a bump in 2010 . 
We ' ll see whal happens in the Ga rrison reach as 

- and actually all the riverine reaches as Lhe 
flows increase and the islands are inundated the 
bird numbers drop . And as flows decrease and 
islands are exposed bird numbers rise . That ' s 
the relationship there . 

These are t he f luctuations . Again this 
pattern is pretty similar between the plovers and 
the t erns . Real l y wha t we see is since t he high 
water that ' s real l y a decl ining trend . Even 
though t he adults are doing good in Garrison , t he 
Garrison Reach, t hey' re still not meeting fledge 
ratios , produ ctivi t y ra t ios . 

It ' s a s i mi lar pat tern for t he least 
ter ns . Now they did have a pretty good year t his 
year . I know t here were a lot of efforts up here 
that many pe ople in the room helped out wit h 
that . We ' 11 see again as the flows have 
i ncreased here what happens next season . 

What this does is this takes the 
alternative amounts hem . We just broke them 
down by segments so we can see them . They are a 
similar ratio that was used in the BiOp to 
cal cul ate - I ' m sorry . There1 s a ratio between 
20 acres of E:SH per river mile to eight in the 
BiOp . But we took a very similar ratio and 
proportion and pulled it out f or each segment 
among each alternative . So we work out" way up 
starting with tl1at nesting area alternative with 
500 acres and work up to Al t ernative One . 

The other thi ng that we did was last 
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time we were here what people were concerned with 
was trying t o c reate 50 acres of river mile . So 
you can see that what was actually out t h ere in 
' 98 was about 24 acr es per river mile . What was 
out there in 2005 was about sev en acres per river 
mi le . I don ' t expect everybody to remember wha t 
the river looked l i ke that particular year , but 
I ' ll say the lowe r alternatives are within the 
range o f what has occurred here recently . 

13 

Another way to look at this is again 
compari ng the acres that a r e available according 
to where we ' r:e a t on the alte r nati ve s . You can 
see that . Curr e ntl y we have about J think if I 
rememb er right that ' s about 1 , 100 acres o f ESH 
present on the riverine sect i ons whi ch is lower 
than t he a mount even o f Alter na t ive Five . This 
is t he Alt e r native Five line . These are the 
acres for Alternative Four and so on . 

Then I d id the same thing f or the 
Garrison Reach . These are that 500, 588 acres . 
I have copies of these slides . They' r e a l so 
posted on the website . So if you guys want to 
look at these numbers again we ' ll h ave the 
opp ort uni t y for you to d o t hat . 

But this looks a t right now t here ' s 
that looks like 550 let ' s say acres out there 
which i s rig ht in some o f the - right between 
Al t ernatives Four and Five , acres that are 
available right now . 

So o ne of t he primary concepts that we 
had for the program is to minimize impacts , avoi d 
impacts . 

A lot of work went into serving tribes , 
municipalities , agencies and saying what are the 
resources t hat are important to you . How can we 
avoid them? What distance would you recommend 
for us to avoid? 

We went ahead and put that in GIS 
layers and came up with a buffer system . Th ere ' s 
a map that a l ot o f you guys had questions about . 
That' s back by the first table . I t shows this 

concept o n the en t ire reach . 
But wha t we did i s i f the available 

area is whe re areas i n the river where we would 
not be within any of those buffer zones , we would 
consider those i mpact s to be minima l o r none . 
When we move into a restrictive zone we might 
have an area wher e we' re p laci ng a sandbar or 
borrowing from that it might even be beneficial 
to work in certain a r e as . We ' d have to increase 
our coord ination effort.s wi th the agencies and 
ma ke sur e that even though we might be into some 
b uf f er zone it might be o kay . It ' s j ust an area 
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we' ll have to coordinate closely with . 
Then the r ed zon es a r e where it might 

be mild intake , lL might be in the outlet . IL 
might be in an area that ' s very narrow, it' s not 
going to s ustain a sandbar anyway . So those 
areas we call exclusionary . So this is the 
beginning of where we start to help our site 
select i on . Again , the reach specific map is in 
the back . 

So we too}: the available area and we' ce 
l ook i ng a t this f rom the per spect ive o f - if we 
l ook a t the acr eage requiremen t s t o cepl ace the 
ESH , everything in the Garrison Reach actually 
falls wit hin t hat ava i labl e area . So we' re very 
l ucky here . Again Gavin 1 s Point at Alternative 
One would require additional effor ts to 
potential l y work up t o that amount . 

But we ' r e not just ta lking about a 
p l aceme nt o f the sandbar . We ' re also ta lking 
about a borrow area around it . So for every acre 
of ESH constructed t here 1 s 2 . 7 5 acres i mpact ed . 
So we actually have to look a t t hat . 

So for the Garrison Reach , the lower 
alternatives again were all within the ava ilable 
area . When we start l ooking at acres in 
Al ternatives Three and Two we would need to 
borrow from some o f the area in the restrictive 
zones . Alternative One , that ' s where we mighl 
real ly have to coordinate closely b ecau se we 
might have to be working within an exclusiona -cy 
area . So i t helps us gauge where we ' re going t o 
have t o coordi nate more and g i ves us a n idea what 
our impacts migh t be . 

There ' s a lot o f ways we ' ve looked at 
minimizing impacts , working with the agencies 
o ver the year s and hearing the concerns o f 
landowners . One is to try t o minimize or avoid 
those impacts to t he banks . So we cannot dredge 
wi thin 1 00 fee t o f t he t oe of the bank . 

We want to borrow materials from the 
active bed of the cha nnels , so we don ' t want to 
we restrict how deep we can take sand f rom . We 
want. lo avoid alternative conveyance of the 
r iver . Limit r isking or shifting the [inaudible 
38 : 52] . We ' re not introducing any new material . 

We ' re borrowing f rom the sa nd that ' s around a 
shallowly s ubmerged sandbar . 

for the vast majority of the projects 
there has been questions a bout benefi cial use of 
material , if we would have a backwater Corps 
proj ect potentially or i f somebody locally has a 
project where they wou ld 1 i ke us t o consider 
using t he material . That is something that we 
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would have to look at . 
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From pervading issue i t ' s something 
that we would have to look at to see if the 
sediment would be the correct materia l f or the 
sandbars and of course it would have to go 
through that individual EA . So for the vast 
majority of the projects we are just borrowing 
from around the sandbar in the river. 

Again , we ' re construct ing on top o f 
sandbars that are already t h e re . We ' re just 
raising the elevation of those . 

We also had a ques tio n about building 
these sandbars and having the risk o f predators 
there , so we also tried to put those 300 feet 
away from the bank or from a forested area . 

This is a visual of what we ' re doing 
where if this is a sandbar that ' s j ust shallowl y 
submerged here , then we ' re going to be taking 
sand out from around it and changing the 
elevation and exposing sand that way . So it ' s a 
dt:awing just to kind o f show the cut and fill 
bounds there that we ' re keeping that the same so 
again , we ' re not going to change the conveyance 
of the river . 

This is just a plan form view of what 
happens when the flows change where if the flows 
are high you have a little b i t of area exposed . 
Then as the t:iver lowers you get additional sand 
exposed . That particularly helps the plovers 
forage to the edge . 

We ' ve had great success with the 
sandbars we ' ve built to date down in Gavins Point 
Region and Lewis and Clark Lake . We ' ve done more 
than 600 acres in Gavins Point and 300 in Lewis 
and Clark . We also have one that should be 
beginning the headwaters [ inaudible 4 l : 12] . 
Particularly in the high water flows this last 
year- the only sandbars exposed were t he ones we 
built . 

So they' ve been very productive . 
Again , maybe even helped address some of those 
times when the other sandbars are inundated . We 
do some semi - annual surveillance of the areas . 
So far we have not seen any geomorphic response 
to those . We are continuing to evalua te ways to 
keep tabs on them . 

Again I mentioned one of the elusive 
things is how much habitat do the birds need . 
Rather than saying we ' re going to go build X 
amount of acres what we want to do is continue co 
add acres , continue to supplement what ' s out 
there and measure the bird response and continue 
to do that . Implement the program progressively 
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until the desired response is achieved . 
So the idea is we ' 11 build up to the 

level of Allernative Five and be able to check 
the response . I f it ' s not there then we continue 
to build up t o Alternative f'out: and have another 
checkpoint . 

If we would reach up to past 
Alternative 3 . 5 then we would need to look at 
another decision document . We decided that 3 . 5 
level because again , those acres represent that 
midpoint o f when the birds are doing really well . 
If f or some reason we would need to build beyond 

that then we need to step back , take another 
l ook . It would require another document . 

This is a visual of that adaptive 
management implementation plan , that st rategy of 
progressively implementing the program. Again, 
you build up to a certain level o f acres , l ook at 
how the birds are responding . If they' re not we 
move up to the next level . We keep doing that to 
try to find that level that supports the birds to 
the best of our ability . 

Again , this is because we ' re dealing 
with an uncertainty of how the birds will 
respond . It helps us look at rather than saying 
we ' re just going to build X amount of we' .re 
building progressively and we also have the 
opportunity to potentially not have to implemenl 
an alterna t ive al l the way up to Alternative 3 . 5 . 

We may meet that a t a lesser acreage which means 
lesser impacts , less cost , etcetera . So we ' re 
l ook ing a t that as a way t o help address our 
impacts . 

Again , we' re looking at this with 
monito ring on an annual cycle and three year 
cycle so we can again try t o make those decision 
points that allows again , for less acres to be 
constructed and the flexibility in implementing 
the program. 

So we did we ' re saying thal our 
selected, our tentatively selected plan is the 
adaptive management process with an upper limi t 
of 3 . 5 . so we want to disclose the impacts of 
what would happen if we had to mechanically 
create everything up to Alternative 3 . 5 . 

Again , this helps us look at what the 
impacts are so we can disclose that to the 
community and get your feedback on that . Again, 
there were a few cha llenges in both the Gavins 
Poi nt: and Garr i son Point with 3 . 5 where we would 
need some additional coordination with the 
agencies . 

There ' s metrics or the measurements f or 
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adaptive measurement include looking at how many 
acres of ESH are out there , how much we ' ve 
constructed , the fledge ratios for the birds and 
the adult populations of t he birds, the growth 
rate and then there ' s also a coefficient of 
variations to help us deal with uncertainty in 
models and try to narrow that a little bit . We 
also again have the internal metrics to make sure 
we ' re tryi ng t.o re~ch those - we have timeframes 
where we have to meet those . 
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Now the program is part of the Missouri 
River Recovery Program budget . The system 
itself, operating the system for those eight 
authorized purposes , particularly the hydrnpower 
and the water supply and irrigation provided Sl . 6 
b i llion in benefits in the fiscal year 2010 . 

Mike mentioned t.he cost of doing 
business . Opera ting the system in that manner 
has affected these birds . We ' re responsible t.o 
try to assist in recovering the species . 

So what the cost estimates do that I ' ll 
be showing next is again , we • re looking at kind 
of a worst - case scenario of what would il lake to 
build all of the acres required by this 
alternative mechanically . 

A.gain , we ' re supplementing what ' s out 
there, but we' re looking at crying to disclose up 
to having to create all of those acres to the 
full extent of that alternative . The costs 
include planning the engineering , the design to 
meet the discl osure , and the construction costs . 

So that ' s this next slide. 
Again , we would be progressively 

implementing lhe program. Currently what we ' re 
doing costs about $6 million a year to create the 
150 acr0 s of habitat . That goes up as you 
o bviously implement additional acres . 

What I did do though was the top chart 
is the dollar amounts for the entire program, all 
f i ve segments . The bottom is just for the 
Garrison River segment . Again , I ' 11 have these 
slides available afterwards so we can continu~ to 
look at those if there are any questions . 

You guys are our kickoff to the public 
involvement meeting here . We ' re going to six 
other places - Cort Peck , Pierre , Yankton , Sioux 
Ci ty, Omaha and Kansas City over the next two 
weeks ano the first week of 2011. Ne will again 
take - have a chance to talk some more after we 
hear comments . 

Ultimat~ly we will be incorp<•raLing 
comments into the document, responding to 
comments in the document itself and produce a 
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f i nal PEIS that gets published and then we pursue 
a r ecord of decision to make the document 
complete . We hope to be able to do that spring 
of next year . 

There is the comments will be 
recorded . We can also record them if anybody 
would l ike to make a comment in private . We have 
the recorder available here . 

The comment forms that were handed out 
there at Lhe tables , [eel free . There ' s postage
free envelopes to mail them in if you need to 
think about that , or you can hand them to any of 
us staff tonight . You can - the address is here . 
It ' s obvious l y on the envelope and the comment 

form. You can email me . 
There ' s also - the comment form is also 

online at www . MORiverRecovery . org . There ' s I 
can walk you through this , but there ' s a BiOp 
Mitigation Effort tab and there ' s an Emergent 
Sandbar Habitat tab there . You ' ll be able to 
find it . Everything is listed right there . The 
documents are listed there . The corrunent form is 
listed there , etcetera . 

That is it . Again , I want to thank 
Fish and Wildlife Service for being our 
cooperating agency in this and being here 
tonight . With that I ' ll hand it over to Sara to 
move into the comment period . 
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Ms . Pauley : Give us just a moment to 
move the project or out of the way and we ' 11 b e 
with you in just a rr~ment . 

19 

Okay, so we are now at 7 : 00 . This is 
the portion of t he meeting where the Corps is 
here t o listen to your comments . The first hour 
and fifteen minutes focused on two- way 
communication and questi on and answer and good 
discussion , presentation . 

For the next time , as long as we have 
those who want to comment we ' ve got Corps members 
here , others in t he aud ience and the recorder 
here . This portion o f the meeting is designed to 
listen to the public' s comrrents . It will not be 
a two- way exchange but just the Corps listening 
intent ly to what you have to say . 

The process that we' ve designed tonight 
is the same process we use for each of our seven 
mee tings . As you came in this evening I ' m hoping 
that you each got an agenda . On the back of the 
agenda was a number . 

What we ' ll do is I ' ll call the number , 
call your number . If you want to speak, that ' s 
wonderful . Just make your way up here and make 
your comment . If you don ' t that ' s fine . You 
don ' t need to say anything . I ' m going to move 
through these numbers very quickly . So it ' s just 
if you hear your number and want to speak this is 
an opportunity t o do it with the Corps here and 
with the recorder here . 

As Cindy mentioned , many o ther 
opport unities to comment if this is not your way 
to comment , or in addition to commenting during 
this segment . The hard copy comment form, now a 
web-based survey just went up today. Gwen will 
stay here after this session if you would prefer 
t.o comment in private, or by mail or email . So 
the Corps has provided multiple opportuni ties . 

We would ask that folks try t o keep 
t.heir comments to about five minutes this 
evening . I do have a clock to remind you . For 
those who maybe lose track of t ime I have these 
l ovely l ittle cards tha t wi ll remind you that you 
have a minute and 30 seconds and then perhaps 
that time is up . 

So that we can make sure that we record 
everything accurately, remi nders here to please 
spell your name when you come to the podium, 
spell it for us . Even if it ' s Smith just to 
ensure we get it correctly . Your city and state . 

Then whatever interest you ' re representing . If 
you ' re representing yourself , agriculture or an 
agency , let us know t hat o rganizat i on , tribe o r 
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i nterest that you ' re represent ing this evening . 
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With that I ' m going to go ahead and 
call Number One . Number Two . Three . Four . 
This may be a really fast public comment period . 

five . Six . Seven . Eight . Alright , we have a 
taker . 
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Mr . Krentz : I couldn ' t let that 
continue . I ' m Ste ve Krentz - S- T- E-V-E K- R-E-N
T-Z . I ' m just repLesenting myself today . I ' m 
from Baldwin , North Dakota . I really got just a 
couple of questions I wanted to bring up for my 
own clarification . 

One is r egarding where in the process 
do you s t art considering economics of flows for 1creating habitat . I guess where I am thinking is 
like fro m this fall where there ' s a considerabl e 
amount o f water being evacuated for creating 
storage for next spring . It seemed like Lhere 
may have been an opportunit y there t o creat e some 
habi t at that might have been cheape r than 
mechanical . 

Secondly , the second question I want to 
bring up is from a dredging aspect , giving the 
fact that dredge would be used to pump sand off 
the bottom of the river and put i t onto the 
sandbar, what considerations are being made to 
p r otect the native and recreational fish i n the 
river from entrainment . In other words being 
sucked up into this huge vacuum that ' s going to 
pump it onto the sandbar . 

2 

So I gues s I just point out that those 
should be consider:-ed . I don ' t need an answer , 
but just something needs to be brought up . Thank 
you . 
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1. 	 The use of flows to create sandbars is discussed in 

detail in Section 4.10.1.1 and sub-sections. The 

analysis summarized in that text notes that flows to 

create ESH would have to be much greater, and for a 

much longer duration, than flows that occurred 

during the summer and fall of 2010. 

2. 	 Low risk of entrainment of fish, including the 

endangered pallid sturgeon, is included in the Fish, 

Invertebrates and Wildlife sections of Chapter 6 (e.g. 

6.6.1.3.3 for Garrison River Segment). 
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Ms . Pauley: Thank you very much . 
believe you were eight . Number nine? Ten . 
Eleven . 

22 

Mr . Grenz : I got somebody else ' s card 
because I didn ' t get a number . Wear~ ~o present 
our name and spell it? 

Ms . Pauley : Yes please , you bet . 
Mr . Grenz : Okay, He rb Grenz G- R-E-N-Z, 

Linton , North Dako ta 55852 . I guess I may be one 
of the fewet people who lived along the river 
before the dam was built and now tha t it h as been 
built . I guess I could also say I am 
representing myself and maybe Horsehead 
Irrigation District . 

I have conce rns , not with the plover at 
all . I have concerns a nd questions or remarks 
about sandbar habitation that pe~ple try t~ 
design . I f t.hey ' r e natural , fine . If you have 
to get out t o mechanically do them I have 
quest ion marks f or the cost and I know you 1 
formulate through your head what is this bird 
~osting us as taxpayers? 

However , the sandbars dissipate and now 
I see most of the sandbars would be north of 
Bismarck because tha t ' s the only place you have 
sandbars . Of course we end up with that erosi~n 
which I live south of Bismarck in the Oahe 
Reservoir which causes us prciblems because our 
lake is filling up wi th sedimentation . 

2 

I had an 18 foot canal channel through 
where our irrigation pump was set . Two years ago 
before the reservoir came up I put the intake 
p ump in and in the spring and I had eight inches 
of water . So t here ' s a lot o f movement o f 
~edimentation , especially when the river goes 
back in this channel . 

The sedimentation that evolves north 
between Garrison a nd here , wh en th~t 
sedimentation comes down and it hits the lake it 
settles like fluffy snow . It d oesn ' L really 
compact because you d on ' t. h ave a cur r ent . When 
the lake goes d own i n t he river channel you have 
a current . This t akes this material and moves it 
very rapidly south and wherever the low points 
are it ' s a natural process for it to fill up . 

However, I f eel - I sometimes wonder if 
you wouldn ' t be better off instead of trying •o 
maintain sandbars if you wouldn ' t have maintain 
I ' m trying to think of a floating islan·ds , what 
do you call that , the rafts . Put "and on it and 
float it you know . You use them for two months 
out of the year and you take t:hem back again . 

3 
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1. 	 The ESH program is funded through the Missouri 
River Recovery Program. The cost of the ESH 
program must be viewed in context of mitigating for 
the operation of the Missouri River main stem 
system. In 2010 operation of the reservoir system 
provided $1.6 billion in benefits from flood 
protection, hydropower, water supply and 
recreation. Not included in this are benefits to fish 
and wildlife. The ESH program, on the other hand, is 
a mitigation effort due to the effects of operation of 
the system on the tern and plover populations. 
Simply dividing the annual construction cost by the 
number of birds fledged would not be 
representative of the benefits provided. Each year's 
actions impact more than just the adults and 
fledglings for that year, but many future generations 
as well, and support recovery of both species. 

2. 	 Retention of sediment behind the Missouri River 
Main stem Dams has been monitored since the 
dams were constructed. The losses in storage have 
been monitored and taken into account when 
determining water management actions. The impact 
of reservoir deltas has also been considered during 
site selection for new water intakes, recreational 
access, and habitat construction. 

3. 	 See the response to Floating Islands International in 

Section A of this appendix. 
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That way you ca n put a Co rps ma n on t op o f i t and 
h e can watc h , wat ch fo r all the negative t hings 
that disturb the [ inaudible 56 : 32] . 
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Now we did have problems , when the 
water goes down we ha ve negat ive problems of 
course wi th weed inf est ation and what hav e you 
not . 

But anyway, I ' m curious of how you can 
get a permi t t o do this on the river . The sta te 
health department will not give us permi t to do 
any dredging on the river . Now, when the 
reservoir was down we had over 8 , 000 a c res that 
was not irrigable. We sort of request ed the fact 
why can ' t we have a dcedge come i n and start 
d redging o u t some o f these channels so we can 
receive water . In the mea nt ime the dredge 
ma t e rial tha t would b e spotted a l ong the side 
would be util ized for whatever purpose . I f the 
bird wants his nest there h e ' 11 nest t here , if 
not then no t . 

4 

Bu t the fact is you can ' t get a permi t , 
we ca n ' t get a permit from the s tate health 
d epartment t o disturb any of this . Montana can , 
but North Dakota can ' t . But if you get a p ermit 
then I want a pecmit. It ' s tha t s imple . Why 
not? We give up the land for the reservoir . I t 
effects our living . Can you i magine the costs 
that was taken out when 8 , 000 acres lies idle and 
you can ' t put a pump for the water to irrigate 
the p r op e r ty . 

De finit e ly nobody has a ny a nimosity 
toward t he birds or wha t ever . In fact we assist 
the m in any way we can . But the fact is we have 
physical factors involved and costs involved and 
I - t o s t ick a shovel i nt o the river I ' ve got to 
get a permit . They' re no t easy t o be obtained 
and they take a Jong time t o recei ve . My f i ve 
minute s are up . You didn ' t put any flags up yet . 

Ms . Pauley: You ' re awf ully close . 
Mr . Gcenz : Do you want me t o g ive you 

another five? [Laughter] 
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4. 	 Dredging to provide sandbar elevation for 

endangered and threatened species has a specific 

project purpose. Sandbar construction using 

mechanical means would utilize borrow material 

from area adjacent to exposed or submerged 

sandbars, with a focus on maintaining the channel 

cross-section. Construction activities would not 

introduce new material into the river. ESH projects, 

projects with other purposes which could require in

stream disposal, as well as any that could attempt to 

create habitat as a beneficial use of material, could 

require specific, but different, permitting process. 

The Corps coordinates with other Federal and State 

agencies to acquire the necessary permits and 

approvals. This includes the Clean Water Act 

(including State 401 Certification), Wild and Scenic 

Rivers Act, floodplain management, sovereign lands, 

collectors, wildlife services (predation control) and 

other permits or certifications as applicable. In 

addition, the Corps works with landowners for 

access and staging areas. 

This comment regarding permitting from the North 

Dakota Department of Health has been shared with 

that agency. 
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Ms . Pauley: Thank you so much . Thank 
you . Number 12 . 13 . 

Mr . Bel l and : Hi , I ' m Kent Belland 
with the North Dakota National Guard . I guess my 
comment mighl b e q u ite moot in a chance lo look 
at the maps back there and I came i n late . I ' m 
sure the leadership and o ur training would 
appreciate having - if the facilities o r your 
islands are going to be built south of Bismarck, 
keeping ope n the Ki nd l e Bottoms area where we do 
a l o L of o ur bridge training exercises , I ' m sure 
they would take quite a bit o f interest i n 
mai ntaining that free of t hese islands s o we 
don ' t have any disruptions or confl ict s between 
our endangered species and our training a c t ions . 

1 

Ms . Pauley : Can you s pell your last 
name for me ? 

Mr . Belland : B- E- L-L-.'1- N- D. I ' m he re 
in Bismar ck . 

Ms . Pauley: Thank you . Number 14? 15 . 
1 6 . 17 . 1 8 . 19 . 20 . Anyone in the 20 ' s? I 

think we have then - anyone I didn ' t call that 
would like t o speak or didn' t get a number or 
would like t o speak? 

Wonderful . Well with that tha nk you so 
much for providing t he comments . I ' m goi ng to 
have Kel ly come up and make c l csing remarks . 
Then we ' 11 g o back i nto our open house portion 
until 8 : 00 . Thank you so much . 

Ms . Crane : I just wanted to wrap up by 
saying thank you so much . Hopefull y the 
PowerPoint p r oves informative t o you . Hopefull y 
it helped you formulate some questions for us . 

I just want to thank you all once again 
f o r coming out t onight , braving Lhe elements and 
just listening t o us . We want to return the 
f avor and liste n t o you and your comments . 

So we ' re going t o break out int o our 
sessions agai n not our sess i ons , but our 
stations again so that you can feel free to come 
up and pose any more questio ns you want o r just 
talk to any of us during t his t ime . Thank you 
once again . 

Mike , d i d 	 you want to add a ny clos i ng 
remarks? 

Ms . Pauley: Another reminder , if you do 
want to reco rd a comment i n private we ' ll pull a 
chair up here and Gwen will stay here . 

fBackaround conversations as evervone 

files out . I 

1. 	 The Corps will continue to coordinate with the North 
Dakota National Guard and the public as sites are 
considered for implementation, and will consider 
this information in future planning. 
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NOTE : 
The meeting format was consistent among a l l 
publ ic meeting locations . Therefore , the 
opening remarks and presentation were not 
repeated in the transcripts for each loca tion . 
(See the full transcript for the November 30 , 
2010 meeting in Bismarck, North Dakota) . 

Following are public comment s received at the 
December 7 , 2010 meeting held in Pierre , South 
Dakota . 
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Ms . Pauley: Okay . As Cindy 
mentioned , we' re about to enter the public 
comment per iod, one method for you to comment . 

We ' re recording that . This will all be part 
of the official record . The comment forms 
which you can t ake wi t h you in postage paid 
envelopes . Cindy mentioned also that very 
same conunent form if you don' t f eel like 
wri ting it out just go online and fi l l it out 
or send a n email . So many methods to comment . 

We would encourage everyone here 
tonight to find the method that ' s a ppr opriate 
for them or find various methods . 

For those of you who would like to 
make comment at this period of time this is 
how we ' re going to do i t . As you came in this 
evening you should have been handed a one-page 
agenda . On the back of that agenda i s a 
numbe r . That is your number . 

When I call that number i f you would 
l i ke to come up he re to the microphone and 
provide comment that is your opportunity to do 
so . If you d on' t want to you don ' t have to 
say anything . We ' ll just move on . 

If you would like t o provide 
comment , we would ask you t o do t he following . 

Please start by stating your name and 
spelling it for us , even i f it ' s Jones or 
Smit h just to make su r e that we r ecor d it 
correct ly . Also provide your city and state 
and your organi zation , tribe or interest if 
you are representing one this evening . So 
he r e ' s the r eminders here as wel l . 

Let ' s see , we would also turn this 
around . We don ' t have too many f olks this 
evening but we would ask you t o keep your 
comments t o about f ive minutes just so we can 
keep t he process movi ng a l ong . For those that 
get distracted and don ' t know the time I do 
have l i ttle one-minute reminders and a zero 
minute reminder that perhaps we ' 11 move along . 

So with t ha t I ' m goi ng to go ahead 
and call number one . 

Male : Pass . 

POISEL TRANSCRIPTION 
19018 Pi'!eRoad 

(574)892-5185 Argos, IN46501 poiseb.,x~@Jnalfounny.net 

29 



30 

Ms . 	 Pauley: Okay . Number two . 

Mr . Lepisto : Good evening . My name is 
Paul Lepist o . Last name is spelled L- E- P- I - S
T-0 . I am a regional conservation coordinator 
for the Isaac Walton League of America . Just 
brief comments here briefly about the league 
first of all . 

I t ' s a chapter based conser vation 
organiza tion fo r med in 1922 . It has members 
all around the United States including nearly 
8 , 500 members i n the states of Iowa, South 
Dakota and Nebraska . I represent the League 
members in those t hree states . 

The League suppor ts the Missouri 
River Recovery Program, i ncluding the Emer gent 
Sandbar Habi tat creat i on . Having said that 
though , the League would also suppo r t r emoval 
of some of t he wing dikes and t he 
channeli zation st r uctur e upst ream of St . Louis 
all the way to S i oux City. If this was done 
in selected areas while still protecting the 1 
important existing infrastructure i l woul d 
allow the Missouri River to create this badly 
needed nesting habitat for t he interior least 
tern and the piping plover by itself, saving 
U. S . t axpayers millions of dol lars each year . 

This e ffort would also reduce bed 
degradation and t he problems associated with 
it in the Sioux City and Kansas City areas , 
making the Missour i River heal t hier and 
creating basin wide benefits . 

Due to the bank st:abilization and 
navigation program, over 520 , 000 acres of 
aquatic and terrestrial habitat and over 120 
river miles were lost on the Missouri River 
between Sioux City and St . Louis . This 
habitat destruction and other man- made 
alterat i ons have put the l east tern , piping 
plover and pall i d sturgeon on the Feder al 
Endanger ed Speci es Li st . Man ' s effort s have 
led to t heir decl i ne and we can and must take 
the steps to bring them back . By doing this 
we' 11 also create better habitats for a wide 
variety of other native species in the 
Missouri River . 

In addition t o the work i n the lower 
river which has been outlined here tonight , 
the League also supports effort s to look at 
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1. 	 On behalf of the Izaak Walton League of America, 
Mr. Lepisto's comments were turned in as 
written comments as well at the public meeting 
in Pierre, SD, December 7, 2010. Responses to 
the Izaak Walton League comments are in Section 
A of this appendix. 



other areas on and along the Missouri River 
and the main stem of the river . We encourage 
the Corps of Engineers to look at nesting 
habit a t creat ion on the reservoirs , especially 
the three flow- through reservoirs Lake 
Sharp, Frances Case and Lewi s and Clark . 

2 

5 

For example, create a nesting 
habitat coul d double as break waters for boat 
ramps on those reservoirs , making it the 
proverbi al win- win situat ion . 

The League also encourages looking 
at wetlands adjacent to the river throughout 
the entire basin for additional tern and 3plover nesting oppor tunities . We have to 
start looking at things outside of the box to 
greatly increase production of these two 
species . 

As out lined ton i ght , f ledge r a t es 
are below the goals outlined in the biological 
opinion . Getting the least tern and piping 
plover out of jeopardy should be a top 
priority . The clock is ticking and time is 
running out . I want to thank you for your 
time and your consideration . 
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2-3. On behalf of the Izaak Walton League of 
America, Mr. Lepisto's comments were turned in as 
written comments as well at the public meeting in 
Pierre, SD, December 7, 2010. Responses to the 
Izaak Walton League comments are in Section A of 
this appendix. 
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Ms . Pauley: Thank you . NumbeL three . 

Mr . Riis : I think I ' m three . My 
nalll8 is Jim Riis , spelled R- I - I - S . That ' s 
Norwegian . I ' m representing the Missouri 
River and Natural Resources Commit tee . That 
corrmi.ttee is made up of one delegate from each 
state up and down the basin . 

2 

4' 	

I was present in Bismar ck about 30 
years a go when we talked aboul the aeed ior 
the MRRC and a unified position lo visil with 
the Corps on d ifferent things . On e of the 
things we do is host a conference with the 
Corps every spring . That ' s been very 
successful to talk about things like terns and 
plovers and sturgeon and wildlife in general . 

Here in Pierre the river is really 
important . People use the river here . I wish 
the folks from down !n the lower basin could 
see how important it is . 

Last year we documented the use ot 
fishing in just the Dakotas . It was an 
economic benefit just in the summer mc,nths of 
over $100 million . Thi" summer our fi,-hing 
has been phenomenal from right out here up to 
:he dam. It ' s still good up in the TRA' s for 
the people that can stand the cold . I ' 11 be 
up there a couple of nights from now when it ' s 
going to be warm. 

Anyway, we appreciate what you ' re 
trying to do here . We' d like you to work with 
the river processes whenever possitle . Be 1 
creative when evacuating the system in the 
fall . Use the flows to create sandbars when 
you can . 

Jody and Doug have contacted us to 
let us know, and we talked about how to 
minimize impacts t o f ish and evacuating the 
water . We suggested running the stone basin 
during the n i ght hours because that ' s when the 
smelt lilt off the bottom. So we really 
appreciale the Corps working with us on things 
like that . 

We' d recommend not constructing if 
it has negative impacts to native or galll8 
fish . We think it ' s good you ' re using the 
adaptive management . Thanks for coming here 

2 
and all vour efforts . It ' s important to meet 
the hi rd,- ' n<>eds . So thank Y' 1. 

1. 	 The use of flows to create ESH is discussed in 

Section 4.10.land its sub-sections. 

2. 	 We address impacts to fish in general in sections 

"Fish, Invertebrates, and Wildlife" for each reach. 

Mobile species of fish and wildlife would be 

expected to find refuge in the abundant nearby 

habitat until the construction disturbance ended . A 

discussion on the low risks of entrainment is also 

included in these sections. While the effects on 

game fish were not specifically addressed in the 

Draft document (because they would be expected to 

find refuge as noted above) the Final will note this 

along with findings from North Dakota game and 

fish biologists. These field biologists have noted 

that walleye commonly stage in areas adjacent to 

sand bars, and are likely to forage in these areas, 

and that sandbars provide rearing areas for a 

number of species (e.g. walleye, n. pike, w. sucker, 

emerald shiner, etc. ) due to the shallower, warmer 

water with less current. These areas are thought to 

be crucial rearing areas for most species. 
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Ms . Pauley: Thank you . Number four . 

Five . 
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Mr . Hyde : I don' t know what number 
I am . I just signed up and said I will speak . 

Ms . Pauley: We ' 11 cal l you number 
five . 

Mr . Hyde : My name i s Dean Hyde . 
l i ve in Pi erre , South Dakota . 

Ms . Pauley: H- Y- D- E? 
Mr . Hyde : H- Y- D- E . I ' m speaking on 

behalf of myself . I do own two pa r cels of 
land before Fort Randall adjacent t o t he 
.river . 

do know that t here was some 
sandbar construct ion year s ago for thi s 
purpose . It did not prove to be successf ul , 
but very expensive . 

I know this by t he sketch that there 
is some streamsi de habitat also , rather than 
sandbar islands that were created . Is that 
the case or are they all sandbar islands? 

Female : What we ' ve done in Gavins 
has been 	just riverine, in the river . 

Mr . Hyde : Islands? 
Female : Yes . 
Mr . Hyde : Okay . I do know that 

there is a lot o f habitat adjacent to the 
river that is sandbar like . It would have 
land access . It coul d be above waterl i nes so 
the high waters would not flush the nests down 
the stream like they did on some occasions . 1. 

You may have to have a temporary 
easement from the landowner if it was in 
owner ship of a privat e party, but an electric 
fence may have to be used t o keep t he 
predator s away . I know that does work . It 
would be a lot less expensive than creat i ng a 
sandbar island for t his purpose . That ' s my 
only comment . 
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1. 	 Creating ESH on terrestrialized sandbars (those 

connected to the riverbank) do pose increased risk 

of predation, often conflict with cottonwood 

management plan objectives, and often also face 

increased human disturbance. For these reasons 

this document focuses on interchannel sandbars. 

Off-channel ESH creation (e.g. in backwaters or 

floodplain lakes) is discussed in Section 4.10.4. This 

method of off-channel ESH creation has not been 

tested, and any efforts would be pilot projects or 

part of a new study. Such efforts would not be 

within the in-channel footprint for which this 

document analysis was completed, and therefore 

separate analysis and NEPA would be required. 



Ms . Pauley: Thank you . Reminder to 
others too , I know the Corps staff are willing 
to stay after this period to answer any other 
questions you may have , in part t he open house 
for that two way discussion , this opportunity 
to hear your comments . So t hank you for that . 

Number six . Seven . 

9 

Mr . Weiss : Good evening . I ' m Larry 
Weiss , W- E- I - S- S . I ' m president of the 
Missouri Sedi ment Action Coalition . We have 
dedicated ourselves for the last ten years to 
addressing problems caused by gr owing sedimenL 
in the Missouri River . You' ve heard from us 
previously and will continue to . 

We aim to build on the growing 
relationship that has been established between 
the Corps , USGS , NRCS and ourselves . We ' ve 
got a couple of joint projects going 
currently . 

We understand the importance of 
implementing programs to benefit: the recovery 
of threatened and endangered species . 
Howeve~ , our concern also is that the growing 
negat ive impact of sediment accumulat ion in 
the reservoirs has national significance also . 

1 
Our concern is we also address those needs . 

We lose water storage each year as a 
result of sedimentation in the river . This 
past year we were quickly reminded o f how 
important that capability is for people in 
numerous states . Floodinq caused bv inflow 
from tributaries below Gavins Point would have 
been much worse if the Missouri River dams 
would not have been able to hold and store the 
water from within the above system. 

Each year that goes by that sediment 
flows into the river the available storage 
reduce s up to a certain level . Based on Corps 
o f Engineer data as of 2009 Lewis and Clark 
Lake has a storage loss of almost 30% . Lewis 
and Clark Lake is also projected to be at a 2 
50% loss in 35 years in 2045 . Lake Frances 
Case is projected to be at a 50% loss by the 
year of 2100 and Lake Sharp by 2133 . 

That ' s looking way beyond our 
lifet imes , but I think we have to also 
consider our grandchildren and great
grandchildren that come behind us that wish to 
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1-2. On behalf of the Missouri Sediment Action 
Coalition, Mr. Weiss' comments were also handed in 
as a written comment in Pierre, South Dakota, on 
December 7, 2010. Responses to the MSAC 
comments are in Section A of this appendix. 
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enjoy this wonderful resource that we have . 

10 

In your duty to protect threatened 
and endangered species, please do not lose 
sight of managing t he reservoirs wit h people 
and their needs and future generations . 

Creation of the reservoirs was a 
remarkable achievement , produced valuable 
resul t s and benefits to many . Keep this 
national treasure viable for future 
generati ons . I thank you for your time . I 
have a letter to turn into whomever . 

Ms . Pauley: Thank you so much . Thank 
you . Is there any other folks with typed or 
handwritten comments? You can certainly provide 
them here or in t he comment box as you go out . 
Number eight . Nine . Ten . Eleven . Anyone whose 
number I have not called this evening? 

So wit h that we have some additional 
time , almost about 50 minutes before the end of 
t.he meeting so we ' 11 go back into the open house 
portion of the meeting so you can have further 
discussions with the Corps staff . Kelly or 
Cindy, any other comment s that you would like to 
make? 

Alright , thank you for your- time . 
We' ll go back i nto the open house . 

[Background conversations as people filed 
out . ] 
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On behalf of the Missouri Sediment Action Coalition, 
Mr. Weiss' comments were also handed in as a 
written comment in Pierre, South Dakota, on 
December 7, 2010. Responses to the MSAC 
comments are in Section A of this appendix. 

35 



1 

3( 

31 
3-

3: 
34 
3' 

3 
31 


3< 
3_ 


4C 

4' 
4

44 

Cc:t-MENT EXCERPTS 

NOTE : 
The meeting format was consistent among all 
public meeting locations . Therefore , the 
opening remarks and presentation were not 
repeated in the transcripts for each location . 
(See the f ul l transcript for the November 30, 
2010 meeting in Bismarck, North Dako t a) . 

UNITED STATES OF AMERICA 

ARMY CORPSS OF ENGINEERS 

+ + + + + 

MISSOURI RIVER RECOVERY PROGRAM (MRRP) 

EMERGENT SANDBAR HABIT (ESH) 


DRAFT PROGRAMMATIC ENVIORNMENTAL 

IMPACT STATEMENT (PEIS) 


+ + ~ + + 

PUBLIC MEETING 

+ + + + + 

December 8 , 2010 

+ + + + + 

Riverfront Event Center 
1 21 W. 3 rd St r eet 


Yankton , SD 57078 


+ + + + + 


5 : 00 p . m. - 8 : 00 p . m. 


+ + + + + 


BEFORE : SARA PAULEY , Facilitator 

[file p r esented as corr ected by DJ Case] 
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2 

NOTE: 
The meeting format was consistent among a l l 
publ ic meeting locations . Therefore , the 
opening remarks and presentation were not 
repeated in the transcripts for each loca tion . 
(See the full transcript for the November 30 , 
20 10 meeting in Bismarck, North Dakota) . 

Following are public comment s received at the 
December 8 , 2010 meeting held in Yankton, 
South Dakota . 

Public Comment Period (procedures by 
Ms . Pauly) ... . ... . ........ .. ............ . . 3 

Public Comment Per iod 
James Decker . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Darrel Driver ........................ 6 
Leo Weinandt ........... . .... . ........ 7 
Jim Peterson ................ . ........ B 
Sandy Korkow ................ . .. . .... 11 
Mi ke Murphy .. . ........ . ... .. ....... 13 
Paul Lowrie .. . ..... . .. . ... . ..... . .. 14 
Ed Lammers . . . . . . . . . . . . . . . . . . . . . . . . . 16 
Carolyn Heine ...................... 17 
Jan Nicolay ................ . ....... 18 

Pri vate Comment 
Robert Avdo ............ . ............ 19 
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Ms . Pauley: I ' ll go over here and 
turn off the projector real quick . But for 
those who are standing there are plenty of 
seat s up here . Thank you . So folks , you ' re 
welcome to come and t ake seats up here . 
That ' s great . 

Thank you . Kelly is going to come 
back up . The process that the Corps designed 
for this meeting tonight is the same process 
we ' re using for all of these meetings . The 
open house portion of the meet i ng was designed 
for dialogue , for question and answer , for 
discussion . 

But as Cindy mentioned , the Corps 
wanted to design many ways for folks to 
comment so those comments can be incorporated 
into that final repor t . One of those ways is 
offering an opportunity f or folks to come in 
tonight and to speak publicly to the Corps 
directly . So it ' s not a Q&A . That ' s the open 
house . The Corps is willing to stay after 
this meeting as well to answer additional 
questions . 

But this is an opportunity for you 
to provide comment that will go into the final 
document in addition to all of the ways that 
Cindy just mentioned . So please pickup 
comment forms as you go out and the postage 
paid envelopes , or go online or the other ways 
that were mentioned . 

So for those who would like to come 
this evening during this period and offer 
public comment to the Corps I would ask you to 
keep a couple of things in mind . Phil Seng 
here is our recorder: of tonight ' s proceedings . 
This will be included in the r ecord . 

So the first thing when you come to 
the mic , please not only say your name but 
spell it , even if it ' s Smith or Jones just to 
make sur e we capture it correctly . Please 
spell your name for us . Let us know what city 
and state you are from . Then any o r ganization 
or tribe or interest that you are 
representing , please let us know that as well . 
Just as we' re captucing those things on the 
comment form and online we want to make sure 
we ' re capturing tha t same information here for 
the record . So we would appreciate that . 

Also because we ' re just delighted to 
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have so many here , but because we' ve had so 
many we ' ve asked you to keep your comments to 
about three minutes . One of my roles tonight 
is to keep us on track and moving . So 1 do 
have a little timer here . For those who may 
not remember we ' re going to turn this clock 
around . 1 do have a little one minute 
reminder and then a zero reminder . That ' s 
just to make sure that we ' re all tracking and 
this process is fair for everyone . 

38 

Also , if you brought with you 
attachments , reports or anything you' d like to 
hand in you' re welcome to put it in Lhe 
comment box as you go out or when you ' re done 
here just leave it on the table here and we ' ll 
include that in t he record as well . 

So again , the process , try to keep 
your comments to three mi nutes . I ' 11 remind 
you there . 

As you came in this evening you 
should have all been handed a one- page agenda . 

On the back of that agenda is a number . That 
is your number . So I am going to start 
calling numbers . 

If you would like to come up and 
speak just kind of raise your hand and we ' 11 
allow you to come up here . If you don ' t want 
to speak you don ' t need to say anything . I ' 11 
just move on . Alright? So I ' m going to turn 
this around so that everyone can see that who 
is up here . 

We are going to start with number 
one . Number two . Number three . Four . 
Hopefully we' 11 have a taker here . Number 
five . Six . Alright, we do have a taker . 
Great . 
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Mr . Decker: Hl . My name is James J 
A- M- E- S D- E- C- K- E- R from Wynot , Nebraska . I 
guess the river has been high all year . I 
wonder why we ' re not using the sandbars that 
are out there that are exist i ng . Why can ' t we 
take the f oli age off of t hose and use t hose 
sandbar s? They' ve been there all year . The 
river has been high . We need t o clean them 
off . I know it restricts the use , but I think 
i t ' s t i me to look at that instead of spending 
so much money I think it would be fairly 
simple to clear those off . That ' s my only 
comment . 

1 

1. 	 To date, vegetation removal efforts thus far have had 
mixed results. Beginning the fall of 2008, the Corps 
initiated tests of vegetation removal techniques 
including use of pre-and post-emergent herbicides, 
mowing, raking and overtopping. Results of Phase 1 
of the study, and a summary of Phase 2 activities, 
are included in Section 4.11.4). 

Vegetation removal activities could entail the use of 
herbicides on leafed out vegetation by helicopter, all 
terrain vehicle with boom or backpack spray 
methods. The effects of such activities are included 
in Section 6.3 and the Vegetation, water quality and 
fish and wildlife sub-sections under each river reach 
heading (e.g. 6.9.1.2.3, 6.9.1.3.1, and 6.9.1.3.3 for 
Gavins Point River Segment). 
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Ms . Pauley: Thank you . Number seven . 

Eight . Alright . 


Mr . Driver : I ' m Darryl Driver from 
Wynot , Nebraska . D- A-R- R-E-L D-R-I-V-E-R . What 
I ' d like to know is how they can come and put 
these in, shove the river over to your bank 
and then turn around and t e ll you that you 
can' t even fix i t yourself , which ha ppened 
down on mine . I think when they put it in , 
fine . But if they cause a problem they should 
fix i t . That ' s all I ' ve got to say . 

1 

1. 	 Construction methodologies, including restriction of 

borrow areas, placement of sandbars, and dredging 

depth (Individual Sections in Chapter 6 for each river 

reach regarding Surface Water Hydrology and 

Hydraulics, and Aggradation, Degradation and 

Erosion, e.g. 6.9.1.2.1 and 6.9.1.2.2 for Gavins Point 

River Segment) limit impacts to surrounding 

resources, including adjacent shorelines, confine 

borrowed materials to the active bed material 

transport layer, and limit risk of shifting the thalweg 

due to construction activities. Geomorphic 

conditions in the vicinity of ESH projects are 

monitored on a semi-annual basis through site 

surveys and analysis of aerial photos. Landowners 

are contacted as part of the National Environmental 

Protection Act (NEPA) process, which includes 

notification to landowners that a Draft 

Environmental Assessment (EA) is available for 

public review. In addition, utilization of land for 

potential staging areas is coordinated with private, 

State or federal landowners. If a landowner 

suspects that an ESH project is causing erosion 

problems on their property, they can contact the 

Corps Project Office, Operations Project Manager to 

file a claim. 
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Ms . Pauley: Okay . Thank you very 
much . Nwnber nine . Ten . 11 . 12 . Oh , 11 , 
thank you . 

Mr . Weinandt : I ' m Leo Weinandt . I ' m 
from Yankton , South Dakota . I was born and 
raised over here by Wynot . 

I gr ew up with these birds . We 
considered t hem our enemies . When river 
fishing they were eat ing our minnows . Why are 
we spending millions and millions of dollars 
to keep two birds? Spend that on peopl e that 1 
can ' t eat , don ' t have food, don ' t have 
clothing . You can contr ol the river . Two 
birds are not worth it . We don ' t have 
dinosaur s . We don ' t have passenger pigeons 
anymore . We have pheasants, we have walleyes 
which adapt ed t o our way her e , very popular . 
Why do we waste so much money on a count ry 
that is going broke? Thanks . 

Ms . Pauley: Can you spell your last 
name for us s i r? Please spell your last name 
for me . 

Mr . Weinandt : W- E-I - N- A- N- D- T . 
was grown up in the Wynot area . 
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1. 	 The cost of the ESH program must be viewed in 
context of mitigating for the operation of the 
Missouri River main stem system. In 2010 operation 
of the reservoir system provided $1.6 billion in 
benefits from flood protection, hydropower, water 
supply and recreation. Not included in this are 
benefits to fish and wildlife. The ESA is the law, and 
the Corps is responsible to provide the ESH program. 
The ESH program, is a mitigation effort due to the 
effects of operation of the system on the tern and 
plover populations. 

Simply dividing the annual construction cost by the 
number of birds fledged would not be 

representative of the benefits provided. Each yea r's 
actions impact more than just the adults and 
fledglings for that year, but many future generations, 
and support recovery of both species by providing 
additional highly productive areas to the entire 
population. 
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Ms . Pauley: Thank you very much . 
Number 12 . 13 . 14 . 

Mr . Peterson : I should have spoken 
up earlier and asked if I could use the 
minute!> that were given up . I might talk to 
you before you leave . My name is James M. or 
.Jim Peterson . P- E- T- E- R- S- 0- N. Svenska , yeah . 

I live in Vermil l ion , South Dakota . I ' m a 
na"ive of [Hawk ?] , Nebraska . Have been on 
the river over 80 years . I ' m one of Lhe old 
guys . 

The beef here, I think the biggest 
problem a lot of us have with the building of 
these bars , Mr . Driver ver:y br:iefly stated 
what it is . You build those islands and the 
Corps pr:omised to pay for the damage they did 1 
when they began this at a meeting in 
Vermillion . They just thumb their nose at the 
landowners now . 

The building of those bars diverts 
the river into their land and it you fly up 
and down the river you see a wide spot has an 
island or a bar there . It does - il is caused 
by putting an obstruction in the river . 

The other thing I want to m1mtion 
here in my limited time is that prior to the 
construction of the dams there was a real 
question as to what extent the piping plover 2 
and the least ter n nested on this part of the 
river . 

It ' s true thac Lewis and Clark did 
report seei ng those birds in this area . But 
whether Lhey nested here and anywhere near the 
degree that you ' re trying to reach is highly 
questionable because of the June rise which 
used to sweep the river clean and cover all 
the bars prior to the construction of the 
dams . 

If you are unaware of it , a retired 
hydrologi st from che U. S . - used to be the 
(Coast NGWSRA ??) . I can ' t think of the 
acronym now . This gentleman has pointed out 
that after reporting on the fJ.OWs at Sioux 
City and extrapolaling that information that 
for most of the nesting season there wero no 
bars prior to the construction of the dams . 
In other words you ' re trying to create a 
condition which never existed in nacure . 

I ' m old enough to remember the June 

1. 	 If a landowner suspects that an ESH project is causing their 
lands to erode, they can contact the closest Corps of 
Engineers Project Office, Operations Project Manager to file 
a claim. If the erosion issue is determined to be a result of 
ESH construction, the Corps would pursue purchase of a real 
estate interest (for example, a sloughing easement) from 
the landowner for fair market value. 

2. 	 Based on an extensive literature and flow records search 
(from 1804 - 1950), mountain snowpack runoff most likely 
did not inundate all the sandbars from June to late July or 
early August as noted. For some years, flow records 
indicate that sandbars may have been available throughout 
the entire nesting season. USGS and Virginia Tech 
researchers believe that the dynamic nature of the pre-dam 
Missouri River allowed for presence of sandbars as nesting 
areas for both species throughout the breeding season. 
Finally, both species have evolved adaptations to a dynamic 
Missouri River ecosystem that would allow for successful 
breeding and recruitment on the river, such as multiple re
nesting attempts and reduction in clutch size. 

There are numerous historical reports of least terns 
breeding on the Missouri River beginning with Meriwether 
Lewis in 1804 and continuing into the 1950s by W illiam 
Youngworth, the South Dakota and Nebraska Ornithological 
Unions, and others. Absence of mention least terns in 
reports by John Audubon in 1843 and the W arren 
Expeditions of 1856 and 1857 may have been because they 
were on the Missouri River before the terns arrived from 
the wintering grounds. By the 1950s the Iowa Ornithological 
Union listed the least tern as a migrant in northwest Iowa 
while the South Dakota Ornithological Union listed the least 
tern as a summer resident for the southeast and prairie 
regions of South Dakota. 
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rise . It covered not only the bars , it often 
encroached on the low lands . That ' s one 
reason there was less farming along the river 
than there is today . 

9 

The other thing I would like to 
point out - how much time do I have left yet? 

Ms . Pauley: You have a minute and a 
half . 

Mr. Peterson : A minute and a half , 
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okay . 

Male : He can have mine . 

Male : You have a lot of time . 

Mr . Peterson : Thank you . I hear a 


lot of comments about the Biological Opinion . 
If that Biological Opinion has any merit , it 

certainly didn' t show in failing to recognize 
that in pre- dam days there was· probably very 
limited nesting on the Missouri of these darns . 

Yet I keep hearing the biop opinion as '"hough 
it were holy writ . 

I wish there was as !!UJCh zeal for 
adhering to the law with respect to the 197ts 
amendment to the Wild and Scenic Rivers Act 3which mandated bank stabilization . That was 
d~ne primarily as a means of obtaining money 
to protect people like Mr . Driver . If anybody 
doesn ' t believe :::hat , don' t take my word for 
it . Read the article in Nebraska History 
Magazine . I think it ' s the spring issue of 
2009 . 

The conclusion is the landowners 
were defrauded by the promise that they would 
be getting help if they supported the addition 
of this property to the Wild and Scenic River 
System. That is just an unconscionable thing . 

On three separate occasions Congress 
has designated or mandated bar.k slabilization . 
The Waler Resources and Deve Lopment Acl o[ 
1974 and ' 76 , November 10, 1978 the Wild and 
Scenic Rivers Amendment Act which m:;id<> the 
Yankton/Ponca reach part of the Wild and 
Scenic Rivers System; and in 1988 the so
called [Burdick] Bill or Section 33 which 
covers all of the dams on the Missouri and 
mandates bank stabilization . Or the Burdick 
Bill does give the Corps the option or paying 
for the land it destroys . 

The landowners have really been 
taken advantage of here . If there ' s any 

3. 	 Landowners are contacted as part of t he Nationa l Environmental 

Protection Act (NEPA) process, which includes notification to 

landowners that a Draft Envi ronmental Assessment (EA) is 

available for public review. In addition, util iza t ion of land for 

potential staging areas is coordinated with private, State o r 

federa l landowners. If a landowner suspects t hat an ESH project 

is causi ng erosion problems on their property, they can contact 

t he Corps Proj ect Office, Opera t ions Proj ect M anager to fi le a 

claim. 

Geomorphic conditions in the vicinity o f ESH projects are 

monitored on a sem i-annual basis t hrough site surveys and 

analysis of aerial photos. To address bank line impacts and 

localized sediment t ransport, the ESH program has developed a 

geomorphic analysis of selected sites in the Gavins Point Reach. 
This effort w ill help examine and identify changes in the river 

morphology that could be a result of ESH construction. It w ill 

compa re permanently establ ished 'control' sites to current and 

previous construction sites. This process w il l allow for estimation 

of bank erosion not di rectly inducted by ESH proj ect , and then 

compa red to any bank changes in t he v icinity of ESH projects. It 

is not rea sonable to monitor eve ry mile of t he ri verban k in ESH 

construction rea ches, so sites will be se lected that are va l id 

su rroga tes for t he majority of t he river reach. In the unlikely 

scenario that impacts are found that do not fit with th e 

engineering design assumptions, the resul ts of the analysis will 

assist in making modifications to t he design process and 

assumptions. 

A Sect ion 7(a) Wild and Scenic Rivers Act Determinat ion in the 

MNRR is provided by the National Park Service (NPS). We 

understand that there is ongoing coordination between 

landowners with these particular concerns and the NPS. 
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hostility along Lhe river that ' s probably why . 

10 

Another question I would like Lo 
propose . If you ' re going to build a sandbar: 
off of Mr . Driver' s land , under Nebraska law 
he owns that t o the thalweg . Are you paying 
him f or the use of t hat l and? Or the damage 4 
you' ve done? Let alone the damage you' ve 
caused by building it . 

My father used to say it ' s a thin 
sheet of paper that doesn' t have two sides . 
This is the other side of the Emergent Sandbar 
Habitat . 

We do appreciate your effor:ts in 
coming here . I might say that there ' s nothing 
personal in my comments . We realize that you 
folks in the Corps are under that court 
mandate even though I personally think it' s 
flawed . Have I got any t i me l eft? 

Ms . Pauley: Thank you so much . 
Mr . Peterson : That ' s enough . Thank 

you so much . [Applause] 
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4. 	 The Corps recognizes the importance of its relationships 
with landowners along the Missouri River. 

For the ESH program, the Corps works primarily within areas 

subject to the navigational servitude authority of the United 
States. This Federal authority supersedes State law with 
regard to property rights concerning only those portions of 

land located below the ordinary high water mark. As a 

result of the operation of this superior Federal interest, the 
Corps requires no further Federal interest for projects in 

navigable streams below the ordinary high water mark. 
However, in the event that the Corps were to engage in 

work above the ordinary high water mark, the Corps would 
need to secure the rights to do so and such efforts would 
typically be accompanied by some form of compensation. 

Constructing ESH projects requires temporary staging areas 

where the Corps can set up equipment, provide crews 
access, and accommodate fueling and launch vessels into 
the river. The Corps attempts to acquire this land at no-cost 

(for example, a no-cost Right of Entry). Landowners who 
wish to lease their land for this purpose are compensated 
the fair market lease value of the land. The term is typically 

a 1-year lease, with an option to extend to 2 years. 
Compensation is paid in arrears, after the ESH work is 
completed. The property is returned to pre-construction 

condition upon completion of construction activities. 

The Corps coordinates with other Federal and State 
agencies to acquire the necessary permits and approvals. 
This includes Clean Water Act, Wild and Scenic Rivers Act, 

floodplain management, sovereign lands, collectors, wildlife 
services (predation control) and other permits or 
certifications as applicable. In addition, the Corps works 

with landowners for access and staging areas. 
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Ms . Pauley : Number 15 . 
Ms . Korkow : Hi . My name is Sandy 

Korkow . That ' s Sandy like the river and 
Korkow K- 0 - R- K- 0 - W. I ' m with the Missouri 
Sedimentation Act i on Coalition . I live in 
Spri ngfield , South Dakota . 

We dedicate our selves to addressing 
the p r oblems caused by the growing sediment in 
our Missouri River Reservoirs . We' r:e a 
nonprofit 501 (c) (3) organization . We' ve 
educated the publ i c for nearly ten years . We 
have no plans of slowing down our efforts to 
tac kle this problem. It threatens the 
system' s long term benefits and already 
negatively impacts so many people . 

We understand the importance of 

1 
1 
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1 
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implementing programs t o benefit the recovery 
o f threatened or endangered species . However, 
we bel i eve the growing negative impacts of 
sediment accumulation to be of greater 
national significance . Little has been done 
to address sediment management to positively 
impact people . 

1 
We do sense a growing acceptance 

that something does need t o happen that will 
p r ovide for the indef inite sustainability of 
the reservoirs and system benefi t s . 

Based on Corps dat a , as of 2009 
Lewis and Clark Lake has a storage loss of 
a lmost 30% . It ' s projected t o be at 50% loss 
in 2045 . Lake France Case is projected to be 
at 50% loss in 2100 and Sharpe in 2133 . 

We must remember that the value of 
the system benefits and operation of the dams 
is approximately $1 billion per year . Tonight 
I think I heard $1 . 6 billion . Benefits of 
flood control, hydropower , navigation , water 
supply and quality f or people, industry, 
irrigation and l ivestock , fish and wildlife 
and recreation are diminished and ultimately 
will vanish without sediment management . 

We understand that the Corps must do 
what Congress or the court says it must do . 

But through various avenues of public 

education we intend to impact this process . 


Cur rently we are looking for federa l 

funding of Phases Three and Four of a thorough 

sediment assessment of the Upper Missouri 

Ri ver Basin to be performed by the NRCS and 
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1. This comment was also handed in as a written 
comment in Pierre, South Dakota on December 7, 2010 
and in Yankton, South Dakota, on December 8, 2010. 
Responses to the MSAC comments are in Section A of 
this appendix. 
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USGS in consultation with the Corps . 

12 

This information is needed for Lhe 
implementation of sediment management in the 
reservoirs . The data also would benefit a 
host of Upper Missouri River challenges 
including the creation of r iverine sandbar 
habitat . 

In your duty to protect t hreatened 
and endangered species , please do not lose 
sight of managing the reservoirs with people 
and their needs i n mi nd for future 
generations . 

Creation of the reservoirs was a 
remarkable achievement producing valuable 
benefits to many . Keep this national resource 
viable to future generations . 
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Ms . Pauley: Thank you . Number 16 . 
17 . 16 . 19 . 

Mr . Murphy: Good evening . My name i5 
Mike Murphy M- U- R- P- H- Y. I represent ownership 
of Sunshine Bottom below Fon Randall Darn 
eight miles . 

Once again with the high water, our 
stabilization of our river banks are being 
questionable , torn apart . Previously repair 
work that t he Corps was good enough to help 
repair ls now in jeopardy because it ' s beillg 
u11dermlned . 

So we ' re back to the value again of 
not only are we worried about the birds , but 
how about the bald eagle that used to roost 1 
and have nests along the Missou1i but now 
those trees are gone . 

My father spent probably 4 5 years 
working with this and trying to protect not 
only the other animals , but also trying to 
protect the riverbanks so that someday these 
birds could continue to have a place to live . 

It got so important in our area that 
the U. S . Government did put in the Carl Mutt 
place up above us there . But tha~ doe,,.n ' t 
stop then from washing out their trees as well 
as our trees . 

I think we' re not only endangering 2 
:he ~wo little birds , the tern and others, but 
there ' s a lot of other little animals that are 
being lost up in the washing out of the river 
banks . 

I think we definilely need some help 
with that as Mr . Peterson said ove1 there 
along the Missouri River . We for one would 
like to have help , too . 

Anyway, we appreciate any help from 
the Corps we could have and the park service , 
environmental people . Thank you very much . 

3 

1. 	 As a part of the Missouri River Recovery Program the Corps of 
Engineers has developed a Cottonwood Management Plan. The 
purpose of the plan is to preserve, create or enhance cottonwood 
habitat along the Missouri River. Researchers from the University 
of South Da kota and South Dakota State University are serving as 
the leads for organizing, conducting, analyzing and summarizing 
vegetation sampling along seven Missouri River areas in Montana, 
North Dakota, South Dakota, Nebraska and Missouri as a part of 
the Cottonwood Management Plan. 

The Bald Eagle is one of the success stories on the Missouri River. 
In 2007 the Bald Eagle was removed from the Endangered Species 
List. From a low of less than 450 nests in the lower 48 states in the 
1960s the number of Bald Eagle nests is estimated at nearly 
10,000 in 2010. The National Park Service monitors Bald Eagle 
nests along the Missouri National Recreation River (located below 
Fort Randall and Gavins Point Dams) and reported 47 Bald Eagle 
nests within the boundaries of the Recreation River in 2010. In 
2004 the Park Service reported nine fledged (able to fly) chicks 
from the Recreation River. In 2010 the number had increased to 
46 fledglings. 

2. 	 Several other bird species have been documented nesting on the 
constructed sandbars, including Canada Geese and Mallards and 
shorebi rds such as Killdeer, Snowy Plovers, Least Sandpipers and 
Avocets. Other than nesting, species documented on the 
constructed sandbars include Canada Geese, Snow Geese, Ducks, 
Semi-pal mated Plovers, Black-bellied Plovers, Gulls, Sandpipers, 
Ruddy Turnstones, Willets, Marbled God wits, Hudsonian Godwits, 
American White Pelicans, Common Terns, Black Terns, Red
winged Blackbirds, Horned Larks, Swallows and Sparrows. In 
addition to birds, severa l species of amphibians and reptiles have 
been observed on the constructed sandbars. These include toads, 
frogs, turtles and snakes. Proposed sandbar projects will also be 
held to meet NEPA requirements, including an Environmental 
Assessment (EA). With these individual EAs, the Corps will work 
with Tribes, federal and state agencies, and the community to 
identify sensitive resources in the area. 

3. 	 Mr. Peterson's comments and responses are on pgs. 42 and 56 of 
this section. 
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Ms . Pauley: Thank you . Number 20 . 
21. 

Mr . Lowrie : Paul Lowrie . Paul and 
Lowrie spelled L-0- W- R- I - E. I am kind of here 
as an elected official with the city of 
Yankt on . Act ually my comments are probably 
going to be more in general , just as what a 
reasonable person would comment . 

Over the years growing up I ' ve been 
- I ' ve seen a lot of things that happen in 
what we as people do to what we have as far as 
natural resources and various things out 
there . 

One thing that I ' d l ike to 
especially emphasize in keeping in mind with 
these types o f things that are done is that 
for ever ythi ng that we do as people on this 
earth there is a r e acti on that happens . At 
what poi nt do these di f fer ent reactions a t 
what point is their size, what they' re doing, 
relate to what we ' r e trying to do t o catch up 
to it? 

Kind of where I ' m going with this is 
what I saw in a lot of the data there is that 
nature itself was actually yielding much 
bett er rewards as i t was doing its own thing , 
whether it be a bigger thaw going on . 

For example right now the flood 
waters t hat we have , it ' s a total ly different 
s i tuation than wha t we had before when the 
droughts were going on . I often wonder when 
do we actually need to stop chasing the tail 
of trying to actually overcome what we ' ve 
done . 

I ' d like to know what would we have 
done dur ing the dinosaur age with what really 
happened back then . What significant impact 
happened? Maybe i t was an impact . I mean 
what happe ns the day some big met eor comes and 
knocks out some par ticular thing and there is 
a huge detrimental situati on . 

I think sometimes we get caught up 
on trying to do something and it gets so far 
ahead of what ' s actually going on and we lose 
sight of what ' s really going on in our own 
smaller world of things . 

1 
I guess I ' d just like to make that 

stat ement related to - we' ve got these birds . 
I ' ve heard stori es of things with the birds 
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1. 	 The ESH program is a mitigation effort for the Corps of 

Engineers' operation of the Missouri River main stem 

reservoir system; it is a requirement by law under the 

ESA, and it is the Corps' responsibility. Through the 

Endangered Species Act, the listing of a species, and its 

particular circumstances, are signals that something is 

wrong in the environment; however, endangered 

species show that there is still time to correct these 

problems and lessen or reverse the impacts of our 

actions. 
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wher e there was a feeding of the birds and 
there was all of this work to make it so it 
was like you were feeding the bi r d with a 
device that was like t he bird . 

15 

When it all came down to it they 
would run to get fed not because they thought 
they were goi ng to be getting fed because this 
l i ttle puppet of a bird meant it was 
indicating that they were going to get fed . 
What was happening i s when a boat was arriving 
and the not silent sound of the boat was going 
on , that was gett i ng them to go , oh , food 
time . I ' m going to come out and get food . 

So I don ' t know . I think we need to 
put int o perspective t he things that we do . 
We ' re not like t he Almighty answer i n how to 
deal wit h this . Just when we actually go and 
do a huge proj ect , we go and have huge f lood 
waters and wipe out what we' ve d one and 
there ' s a whole ot her book this thick written 
because that happened . 

2 

I guess I ' d just like to see that we 
always focus on Mother Nature is bigger than 
what we could ever do . Maybe we need to 
actually put that in its proper scope . 
[Applause] 

2. 	 RPA IVB3 of the 2003 Amended Bi Op (USFWS, 2003) 

provided actions to the Corps to avoid jeopardy of 

the terns and plovers. The RPA was provided as the 

USFWS experts' opinions as a way the Corps could 

meet all 8 of its authorized purposed, including both 

navigation as well as fish and wildlife. 
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16 

Ms . Pauley: Number 22 . 23 . Gr eat . 
Mr . Lammers : I don ' t plan to be as 

eloquent as the p r evious speakers . My name is 
Ed Lammers . I ' m a resident of Yankton . I ' m 
wi t h no affiliation other t han myself . 
Lammers is L-A-M- M- E- R- S . 

One of the t hings I was questioning 
as you went thr ough your data, I didn ' t hear 
you mention saltation a s to wha t it might do 
to some of the number s that you had up there . 
To me, that can have very drastic impact on 
what we saw you present . 

1 	

The other thing that I was wondering 
a bout is we talk about t he two birds . One of 
the things t hat we mentioned about the birds 
is the nesting operation . What about the food 
source? I haven' t heard anybody say we ' re 
going t o expand the f ood source t o cover the 
increase in birds , or the bird populat ion if 
you wi ll . 

2 

The o t her i t em that I was wondering 
about , when I look at those sandbars and 
consider saltation it seems to me that there 
is a nat ural growth of those sandbars due to 
saltat ion and t he flow of the river . I don ' t 
know what that means to some of your numbers , 
but I ' m guessing it has an impact . 

3 	

You also mentioned t he geo tubes . I 
don ' t know about how Pr o f essor Kocher 
considers the success of t hose tubes , but I 
wi sh you would ' ve expanded on the progress 
you ' re making with the installation of those 
tubes . 

4 	

I guess Lhe last thing I wondered 
about is when you look a t t he migrator y water 
birds , and I hesitate to call t he sandhill 
crane a water bird, but what would happen if 
you could f urthe r the use o f the sandbars to 
attract some of the sandhill cranes t o stop en 
route? Thank you . 

5 	

1. 	 Retention of sediment behind the Missouri River Main stem Dams, 
and losses in storage, has been monitored since the dams were 
constructed. Re-establishment of sediment balance around Gavins 
Point Dam is being studied. See the response to the Missouri 
Sediment Action Coalition in Section A of this appendix. 

2. 	 The constructed sandbars are designed to provide food sources 
for piping plovers and least terns. The sandbars a re gradually 
sloped to provide wet sands areas along the shoreline where 
piping plovers will hunt for insects and invertebrates. Sandbars are 
constructed in close proximity to each other to form shallow 
water areas to provide fishing opportunities for least terns. Some 
sandbars are constructed with long arms in a Li-shaped pattern to 
increase wet sand shorelines for the plovers and shallow water 
fishing areas for the terns. In addition, on some construction 
projects, backwater areas were excavated to provide source 
materials for the sandbars. These backwater areas provide habitat 
for fishes and are used by the least terns as fishing areas. 

3. 	 The aerial assessment of sandbar habitat from 1998-2005 shows a 
significant reduction in sandbars available to Terns and Plovers 
during that time (See Figure 1-2 in the main document). High 
discharges and sufficient sand source are necessary for natural 
growth of sand bars in the reach. Currently both are limited, due to 
the closing of the Missouri River Reservoir System, and the 
armoring of the channel caused by degradation, and therefore 
natural sandbar development in minimal. What sand is available 
migrates down the river, as do the sandbars. 

4. 	 The consideration of the use of geotextile tubes and other flow 
obstruction methods is contained in Section 6.4. The ESH program 
completed extensive surveys of selected areas in the Gavins Point 
Reach before and after the extended flows in the fall of 2010. 
Analysis by survey comparison at sites that encompass the recent 
flow obstruction methodology (geotextile tubes in 2010) will 
provide insight into the geomorphic results of elevated discharges 
at current and previous ESH construction sites. This analysis will be 
completed by late summer 2011, and will provide guidance for 
site selection, design, and implementation during the 2012 
construction season. Draft analysis results a re not currently 
available. 

5. 	 Though designed for nesting by Least Terns and Piping Plovers, 
severa I other species have been documented nesting on the 
constructed sandbars. See Response #2 to Mr. Murphy's 
comments on page 47 of these Section B comments. Sandhill 
Cranes may use the constructed sandbars as stopover sites during 
migration, but they have not been observed as of yet by Corps of 
Engineers survey crews. 
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Ms . Pauley: Number 	 24 . 25 . 26 . 27 . 
28 . 29 . 28? 

Ms . Heine : My name is Carolyn Heine . 
C-A-R-0- L-Y- N H-E-1-N-E . My husband Myron and 

I are landowners by Salina, Nebraska . We have 
river frontage . I ' ve l ived next to the river 
for 30 years . 

Every year we go down there that 
river is different . The sandbars that were 
there the previous years are not there the 
next year . It changes so much . 

I jusl can' l imagine that the 
sandbars that you ' r e building for the birds 
a re going to be sustained . You' re going to 
have to keep maintenance up on them to keep 
them t here because the river changes so much . 

1 	
I hope you listen to the landowners 

that have land against the river because you 
know, the bank is just being eaten away by the 
high water that comes out from Gavins Point 
Dam. I ' m sure the dam when they release so 
much water it just changes everything . 

So please listen to the landowners 
that live along the river . They know more 
than - they' ve lived there for so many years . 
Respect what t hey say and help them out i f 
they' re losing t heir land . I t ' s important to 
them. 

2 	
The sediment above the Gavins Point 

Dam, I think the dam was built in the wrong 
place . That to me is a bigger issue than 
those birds right now . You' re spending so 
much money on those birds . It ' s unbelievable . 
I f you can find some other way that would be 
great . That ' s all . 
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4 	

1. 	 It should be noted that ESH projects are constructed in a 
dynamic, natural river that will continue to undergo natural 
river processes, including sandbar migration and erosion. The 
projected life expectancy of a sandbar is 5-10 years (Section 
4.11.8), and is dependent on rates of erosion and vegetation 
encroachment, flows, ice or thalweg shifts. Sandbars are 
constructed to an elevation to be exposed 80% of the time in 
any given flow year. The high flows in 2010 undoubtedly 
moved or eroded constructed as well as natural sandbars, and 
created new sandbars, all of which "count" for the number of 
acres on the system. Maintenance activities, including 
vegetation management, re-shaping edges/foraging habitat, 
deepening of inter- and intra-sandbar channels, and 
overtopping to restore design elevations, would be carried out 
on an "as needed" basis for the lifespan of the sandbars. As 
sandbars erode, acres lost will have to be re-created at that 
site or at other locations. It is important to note that 
"recovery" in the sense of de-listing the species from 
endangered or threatened status is outside of the scope of this 
document because the action area is just one portion of each 
bird's ranges. Because of this, actions outlined in this PEIS must 
be implemented indefinitely until a change in the birds' status. 

2. The Corps recognizes the importance of its relationships with 
landowners along the Missouri River. Landowners are 
contacted as part of the National Environmental Protection Act 
(NEPA) process, which includes notification to landowners that 
a Draft Environmental Assessment (EA) is available for public 
review. In addition, utilization of land for potential staging 
areas is coordinated with private, State or federal landowners. 
If a landowner suspects that an ESH project is causing erosion 
problems on their property, they can contact the Corps Project 
Office (See Section A, pg 66). 

3. 	 Re-establishment of sediment balance around Gavins Point 
Dam is being studied. See the response to the Missouri 
Sediment Action Coalition in Section A of this Appendix. 

4. 	 The Corps is utilizing an Adaptive Management 
Implementation Plan as its preferred alternative for the ESH 
program because it allows the agency to incorporate 
alternative methodologies, when proven successful at 
providing habitat, that could be less impactful and costly. 
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Ms . Pauley: Thank you . Number 29 . 
30 . 31 . 32 . Anyone in the 30s? Great , come 
on up . Thank you . 

Ms . Nicolay : My name is Jan 
Nicolay . N-I-C-0-L-A-Y . am from Chester , 
South Dakota . I am here tonight representing 
the 2990 Sportsmen Club out of Sioux Falls 
which is also an affiliate of the South Dakota 
Wildlife Federation . 

Just not going to repeat the entire 
testimony that was given last night in Pierre , 
but we want you to know that the 3500 members 
that we have of the South Dakota Wildlife 
Federation and 300 plus members we have in the 
2990 Sportsmen Club do understand that what 
you' re dealing with is not an easy issue . 

We appreciate the efforts you are 
making . But we would like to continue to 
support t he efforts to create the proper 
habitat and breeding areas for these birds 
along the river . We would also like to see it 
in the off channel s , but: we also recognize 1 
there are some unique challenges to that when 
you start looking at it in that respect , but 
we would like that to be considered . 

We just strongly support that there 
be efforts to continue to keep these species 
from becoming possibly extinct animals . Thank 
you . 

The 29-90 Sportsmans Club is an affiliate of the 
South Dakota Wildlife Federation. Ms. Nicolay 
represented the 29-90 Sportsmans Club at the public 
meeting in Yankton, South Dakota. The testimony 
noted is that presented in writing at public meetings 
in both Pierre and Yankton, South Dakota. See the 
response in Section A of this Appendix. 
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Ms . Pauley: Thank you . Anyone in lhe 
40s? Is there anyone who didn ' t get to 
didn ' t get a number and agenda and would like 
to speak? 

Private Corrunen t 
[Background noise as people file 

out . ) 
Mr . Avdo : My name is Robert Avdo . A

V- D- 0 last name . I work for the Yankton/Sioux 
Fish and Wildlife Service . We currently 
support making habitat and vegetation . These 
were all good numbers that we saw from the 
tribal perspective . 

We ' re educating our younger children 
now about these birds, not only the tern and 
the plover , but also the bald eagle and other 
species along the Missouri River . 

So we encourage the sandbars . We do 
vegetation removal . It helps us and employs 1 
some of our tribal people as well to do these 
things . 

On behalf of the Yankton/Sioux Tribe 
we are in support of these two birds . Thank 
you . 

Mr . Seng : Okay . Thanks . We 
appreciate the cormnent . Thanks f or coming . 

[End of Audio . ] 
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1. Thank you for your comment and support. 
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Cct-MENT EXCERPTS 

NOTE : 
The meeting format was consistent among all 
public meeting locations . Therefore , the 
opening remarks and presentation were not 
repeated in the transcripts for each location . 
(See the f ul l transcript for the November 30, 
2010 meeting in Bismarck, North Dakota) . 

UNITED STATES OF AMERICA 

ARMY CORPS OF ENGINEERS 

+ + + + + 

MISSOURI RIVER RECOVERY PROGRAM (MRRP) 

EMERGENT SANDBAR HABIT (ESH) 


DRAFT PROGRAMMATIC ENVIORNMENTAL 

IMPACT STATEMENT (PEIS) 


+ + ~ + + 

PUBLIC MEETING 

+ + + + + 

December 9 , 2010 

+ + + + + 

Stoney Cr eek 
Inn & Conference Center 

300 3 r d Street 
Sioux City, IA 51101 

+ + ....... + + 


5 : 00 p . m. - 8 : 00 p . m. 


+ + + + + 
BEFORE : SARA PAULEY , Facilitator 

[file p r esented as corr ected by DJ Case] 
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NOTE : 
The meeting format was consistent among a l l 
publ ic meeting locations . Therefore , the 
opening remarks and presentation were not 
repeated in the transcripts for each location . 
(See the full transcript for the November 30, 
20 10 meeting in Bismarck, North Dakota) . 

Following are public comments received at the 
December 9 , 2010 meeting held in Sioux City, 
Iowa . 

Public Comment Period (procedures by 
Ms . Pauly) ... . ... . ....... ... ............ . . 3 

Public Comment Period 
Jim Peterson .. ........ ..... ........ . . 
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Ms . Pauley: Thank you Cindy . Okay , so 
now the next portion of o ur meeting is the p ubl i c 
comment period where the Corps is here to listen 
to your corr~ents . The process for these mee t ings 
is the same for e a ch meeti ng , designed with 
different things in mind . The open house is 
designed for two- way conversation , for question 
and answer and ver y good dialogue . 

As Cindy mentioned , the Corps wanted to 
make sure there were multiple ways for the public 
to comment on this draft Pr ogrammatic SIS . This 
i s one way t o comment . There are those who want 
to use the comment. f orms , those who want t.o go 
online . 

We' re offering yet another method 
tonight and that is t o provi de public comment 
directly to the Corps . As Cindy mention ed , if 
you would rather do it in private Phil will be 
here afterwa r ds to take those corrunents as well . 

The process that we ' re going t o be 
using, as you came in this evenin g you shou l d 
have received a one - page agenda . On the back of 
that agenda is a n umber . So I ' 11 be c a lling , 
we' ve got just a f ew f olks this evening so we 
probably won ' t go too far up in the numbers . But 
I ' ll be calling the number . 

If you would like to t ake advantage of 
coming to the microphone a nd speaking then when 
you hear your number just come up to the 
microphone . I would ask you to remember to first 
of all state your name and spell it for us so 
~hat we capture i t correctly in the minutes . 
Also , include your city and state and the 
organization or interest if you are representing 
one this evening . So we wi ll remind you if you 
forget to spell your name we ' ll remind you to do 
that as well . 

If you brought a l ong any attachments , 
letters , o t her reports , o t her th ings you would 
like for the Corps to i nclude as they review and 
include the comments in the final EIS then you 
can either submi t them here afte r you ' ve made the 
c omment o r provide them in the comment box before 
you leave . 
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With t.ha t we ' re hoping we ' ve got some 
comment.ers t.oniqht. . I ' m going t o begin with 
number one . We would ask you to keep your 
comments to a bout five minutes . I ' 11 track the 
time . Number one . Number two . Three . 

Mr . Peterson : I hope I won ' t be too 
repetitio us as last night . My name is James o r 
Jim Peterson S - 0 - N. I live in Vermi l lion , South 
Dakota . I ' m the president of the Missouri River 
Bank Stabilization Associat ion which i s 
headquart ered i n New Castle , Nebraska a nd in 
existence since about 1972 . 

As you folks all know I was speaking to 
you last evening about. several di ffer:ent t.hi ngs 
relating to primari ly to the new topic o f sandbar: 
habitat . r was objecting to the fact that it is 
causing shoreline erosion and was Darryl [Dr iver 
?? J a landowner v.rho has been ef fected from just 
above the bridge . 

Under the Wild and Scenic Rivers .:n.ct 
the agencies in charge are supposed to stabilize 
che b anks and they have refused t.o do it . Darryl 
commented last night that [inaudible 42 : 05] 
seldom by building those bars causing erosion and 
loss of his property he had to move part of h i s 
center pivot sys tern . Then when he proceeds to 
try to protect the land himself why they say 
they' re going to penalize him if he puts the 
stuff in the river to save his land . 

1 

That' s t he kind of thing tha t I hope 
you people keep well in mind when you ' re planning 
al l of this because you ' ve got some major 
problems along the river . 

Darryl Driver was wanting to appear 
here last night to [inaudible 42 : 35] cousins 
there south o f Vermillion are losing land right 
on the north end of the bt:"idge and downstream 
from the bridge . You put two or three islands in 
there and almost immediately the erosion began on 
the slopes of land . 

There ' s a widow down the street from 
New Castle , Mrs . Steve Hughes . She called me 
about losing land . The [Ralfus] farm is losing 
land . I think they have put some rock near t he 
south end of the New Castle/Vermillion bridge 
because that was infrastructure , that was put i n 
p ursuant to a permit issued by the court , 
apparently not disapproved of by anybody . But 
tha L' s the kind of thing that ' s going on . It ' s 
crazy . 

2 

If Congress designated this as a 
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1. 	 Although the Corps is authorized to implement 

programs that may include bank stabilization, the 

appropriation of funds is performed by Congress. In 

addition, such projects in the MRNN require a Section 

7(a) Wild and Scenic Rivers Act Determination. The 

Section 7(a) Determination in the MNRR is provided by 

the National Park Service (NPS). We understand that 

there is ongoing coordination between landowners 

with these particular concerns and the NPS. 

2. 	 If a landowner suspects that an ESH project is causing 

erosion problems on their property, they can contact 

the Corps Project Office, Operations Project Manager 

to file a claim. Restrictions on sandbar placement are 

put in place to limit the changes to the natural 

geomorphic conditions of the river prior to placement 

(see Section A of this appendix, pg 66). 

For a summary of the geomorphic analysis developed 

for selected sites in the Gavins Point Reach, see 
response #3 to Mr. Peterson's comments from the 

Yankton meeting, page 42 of this Section. 
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recreational river yet people complain to me , 
they go out in the summertime and t.hey find a 
sandbar they want to park on and play . They' ve 
got signs up you can ' t go in there because of the 
birds . I know of at least one situation last 
year I 	 understand the signs were all r~moved and 

~ 

people were using the bar regardless . 
Some of those bars are private property 

because as I pointed out l3St night under 
Nebraska law the Nebraska landowner owns that 
land from the center of the stream. 

They had a case at Ponca years ago 
where Nebraska Supreme Court Justice who happened 
to be from Ponca owned a bunch of land on the 
river which the state has since acquired but he 
used to keep other duck hunters off his island, 
sandbars out in the river . Then the game wardens 
would go out and tell these interlopers to move . 

I think there' s really no excuse for 
the - anybody to go out there and just proceed to 
~tart building those bars withou- taking into 
consideration the consequences . 

I think there' s another aspect that I 
didn ' t mention last evening. That ' s I think 
there ' s a little question that the damage to the 
pe~.ple along the shores is an unlawful taking 
under the tederal Constitution . The Constituti~n 
provides ~hat you can' t ta>:e private land for 
public- purpose without adequate compensa:.ion . I 
dl"'Jn ' t 	 knC"lw of any situation where that has been 
employed , but I think if that got to court , which 
it eventually could be from some of the talk ~ 
hear fr-om people along the river who are fed up 
with 	 the present situation that may cume to 
li tigat.ion sometime . I don' t advocate that and 
neither d~es the Bank Stabilization AssociaLion , 
but it ' s a possibility . 

4

Another thing that I probably should 
mention , I mentioned this last night 1lso and 
tonight I brought with me a copy of the natural 
hydrograph of the Missouri River nea1 Sioux City 
and the least te r n and piping plover by Donald G. 
Jurgeson , PEMASC , whatever that all means , 
Association of Engineers I guess . But this is 
dated the fall of 2009 from the Journal of 
Hydrologic Engineering. 

5 

It basically reiterates fl'<'.lre or less 
what I said last evening . There ' s a real doubt 
as to how much the plovers and the terns use the 
river for nesting prior to the constructic·n of 
:he d"ms because the June rise probably c~vered 
up most of the sandbars during that period from 
sometime in June to early August . 

3. 	 Federal and State agencies, and the community, have an 
affirmative responsibility under the Federal Endangered 
Species Act to promote the conservation of all federally
listed species and their critical habitat. The terns and plovers 
are very sensitive to the presence of humans, and 
disturbance threatens their survival. Even biologists aiding 
the survival of these species have strict limits on the amount 
of time they may spend in the vicinity of nesting areas. 
Inconspicuous eggs and chicks can be crushed, disturbance 
can cause parents to abandon their nests or young, and 
free-roaming pets can disturb birds or destroy eggs or 
chicks. Each year, nesting areas are posted with black and 
white signs alerting people to the presence of nesting birds. 
Boat ramps and water access points display warnings to 
watch for the birds in areas where they normally are found. 
Signs are only placed on sandbars with known nests. Please 
help preserve this special but vulnerable resource by 
heeding posted warning signs, leaving areas where birds 
appear disturbed or agitated, and keeping pets off the 
sandbars during nesting season. Failure to do so can lead to 
declines in these already rare species and the potential of 
prosecution for violating federal and state wildlife laws. 

4. 	 For the ESH program, the Corps works primarily within areas 
subject to the navigational servitude authority of the United 
States. This Federal authority supersedes State law with 
regard to property rights concerning only those portions of 
land located below the ordinary high water mark. As a 
result of the operation of this superior Federal interest, the 
Corps requires no further Federal interest for projects in 
navigable streams below the ordinary high water mark. 

5. 	 See the response to comment #2, page 42 of this Section. 
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He points out in his paper that if t he 
birds nested a fter the river went down following 
the June rise that the young birds might be 
created would probably not be big enough t o join 
the southern migration . He said the lat est 
record they have of the plovers in this area is 
September 25 I believe . 

His conclus ion is there is very little 
in the way of nesting under natural river 
conditions . 

By all recollections of the river the 
June rise there is a lot of water comi ng by. 
Sandbars were few and far between. My father and 
my uncle were quite the duck hunters and they 
used to wait until probably late August or 
Sept ember t o go out and try t o find a sandbar . 

So I don ' t know who sold this BiOp to 
the Corps, but I think the Corps [inaudible 
46 : 50] at least part o f it . So we objected to 
that too . 

The cost , that' s another thing I hear 
from people who don ' t have any land , they just 
shake their head . You build those islands that 6
will wash away and then you ' l l build ano ther one 
and that washes out or you have to go out and 
defoliate it . LeL ' s create here a little 
[inaudible 47 : 13) which r won ' t go into details 
relating to clearing the bars , but we haven ' t 
utilized that as a weapon against you folks . 

There ' s another aspect to this too I 
wanted to point o u t . I mentioned this . This was 
available f rom this outfit , I don ' t even know 
where they' re headquartered . 

But I mentioned last n i ght too , 
didn ' t have this with me last night , but this is 
the Spring 2009 issue of The Nebraska History 
which has a lengthy article on the river and lake 
legislation . Basically as we and a number of my 
people [inaudible 4 7 : 55 ] the river section 
between Yankton and Ponca was made part o f the 
Wild and Scenic River System basically as a means 
to secure money f or bank stabil i zat ion . 

Thi s article pretty well concludes the 
same thing and also concludes what r say, and 
these are my words , but in essence a fr aud has 
b een perpetrated on the land owners . Because I 
remember going to a meeting in New Castle when 
the congress i onal people from both states came 7 
over and said, " Hey, we can ' t keep going back to 
Congress for mo r e money on a demonstration 
project basis . We think we can find a permanent 
solution by getting the river made part of the 
Wild and Scenic River System so we can have an 
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6. 	 The cost of the ESH program must be viewed in 
context of mitigating for the operation of the 
Missouri River main stem system. In 2010 operation 
of the reservoir system provided $1.6 billion in 
benefits from flood protection, hydropower, water 
supply and recreation. Not included in this are 
benefits to fish and wildlife. The ESH program, on 
the other hand, is a mitigation effort due to the 
effects of operation of the system on the tern and 
plover populations. 

7. 	 See answer to Mr. Peterson's comments from page 
42 of this section. 
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ongoing source o f bank s t abi lization where it ' s 
needed and when i t ' s needed . u 

Our group has always been against 
channelization . In fact I was one of the ones 
involved in the effort to s t op the channelization 
at t he Ponca State Park . 

So this is NebL·aska History . It' s a 
pretty spendy magazine . If you buy it in qual ity 
you get it f or about $7 I think . But this is Lhe 
only one I ' ve got so I can' t part company with 
it . But they are available from Nebraska State 
Historical 	Society . 

I might say after last n i ght' s meeting 
I had some phone calls today from people who I 
thought a couple of them might be here tonight 
but they didn ' t show up unless I missed them . 
People are really concerned about this thing . 
It' s an awkward time for you folks because of the 
budget cons t ra i nts in Was hing t on . 

So we ' ve always had t he full support of 
the congressional delegations from both s t ates . 
As I mentioned in private conversations with some 
of you , Senator Nelson ' s office is currently 
delving into this as a result o f a lady who lives 
on a farm near Wyandotte called in October 8complaining about the bow and stern waves made by 
the work boats as t hey went by thi s cabin area 
east of Wyandotte and caved in some nice big 
trees and everything . SO I know they are wor king 
on that . I was invited to the meeting where they 
came . I t hink there may be something afoot in 
l'lashington (inaudibl e 50 : 16] . 

I went over a little bit . You gave me 
an ext ra two minutes . [Inaudible] a lawyer. We 
never use o ne word when t en will do the job. 

One other thing I did want to mention 
he r e . A lot o f these landowners have sort of 
taken the bull b y the horns and they ' ve been 
digging t renches along the river ' s edge filling 
it with rock or conccete . I think most of t:hem 
have been using that red quart zite , and then 
coveri ng it wit h dirt and planting it and mak i ng 
a n i ce lawn . 

They' ve - the regulatory office out of 
Omaha c ame up and boosted one g r o up and they 
asked another [inaudible) to come up a nd sit i n . 

We had an amicable meeting . 
This guy said he cons ulted his lawyer 

and I had reports from both sides of Lhe state 
that t he 	 la'lo•:yer agreed tha t what ' s your la nd i f 
you want t o dig a pit on it to put rock in it you 
can do it . 

The section 10 , they' re not discha rg i ng 

8. 	 The Corps of Engineers Omaha District Office did 

receive an inquiry/notice of this occurrence and 

coordinated with the construction representatives 

regarding the concerns; as a precaution, barge 

operators were requested to reduce speed. 
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the s t u ff i n t o the river , t he river is coming to 
get it . They would much prefer to have the river 
stay cleat: away f rom that i:ock . I think you ' re 
probably goi ng t o see more of that as time goes 
by . 

I ' ll stick around he r e a little while 
i f anybody has any questions . I ' m sorry if I ran 
over your time . 

Ms . Pauley : Thank you so much . Number 
four . Five . Six . Anyone whose number I haven' t 
called? Anyone who would like to s p eak and 
didn ' t get a number? With that , thank you very 
much for your comments . Brad , you want to add 
some closing comments? 

Mr . Thompson : Just real briefly . 
Thanks very much again for t urning out tonight . 
I just want to reiterate a couple of thi ngs . 

Certainly the r eason we ' re doing this 
pa r t of operating a nd mai n t a ining t.he system i s 
that it ' s out t here for all the purposes . Part 
of that is taking care of the endangered species . 

I hope t hat came acr oss as we ' re looking t o do 
that as cos t e ffective and as e ff iciently as we 
can . 

Some of the things this d ocume n t laid 
out p rovid ed some additional fl exibility i n 
coordination with the o ther agencies that allowed 
us to use some adaptive management , not quite so 
prescriptive but building up to those things that 
just meet what the birds need . So some of t hose 
things provide addi tional flex i bili ty. 

We ' re also going to continue to look 
for more cost effect ive ways to do t hings so if 
we don ' t have to build it all mechanically we ' 11 
cert ainly p ursue those options . 

Again , if you have specific questions 
on things , f ind one o f us . We ' r e cer ta i nly ready 
LO answer those quest i o ns or provide you what we 
can tonight . Thanks again . 

Ms . Pauley: The meeting does last until 
8 : 00 so the Corps will go back to their stat ions . 

We ' ll open up again the open house period . 
Thanks again so much . 

[Background noise as people file out . ] 
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Cct-MENT EXCERPTS 

OTE : 
The meeting format was cons istent among all 
public meeting locations . Therefore , the 
opening remarks and presentation were not 
epeated in the transcripts f or each l ocation . 
See the f ull transcript for the November 30, 
010 mee ting in Bismarck, North Dakota ) . 

UNITED STATES OF AMERICA 

ARMY CORPS OF ENGINEERS 

+ + + + + 

MISSOURI RIVER RECOVERY PROGRAM (MRRP) 

EMERGENT SANDBAR HABIT (ESH) 


DRAFT PROGRAMMATIC ENVIORNMENTAL 

IMPACT STATEMENT (PEIS) 


+ + ~ + + 

PUBLIC MEETING 

+ + + + + 

+ + + + + 

Creig hton University 
Mike & Josie Harper Center 

602 N . 20th St . 
Omaha , NE 68178 

+ + ....... + ....... 


5 : 00 p . m. - 8 : 00 p . m. 

+ + + + + 
BEFORE : PHIL SENG, Fac i l i tator 
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NOTE : 
The meet i ng format was consistent among all 
public meeting l ocati ons . Therefore , the 
ope ning remarks and presentation were not 
repeated in the transcripts for each loca tion . 
(See the full transcript for the November 30, 
2010 meet i ng in Bismarck, North Dakota) . 

Following are public comment s received at the 
December 5 , 2011 meeting held in Omaha, 
Nebraska . 

Public Comment Per iod (procedures by 
Mi: . Seng) ................................ 3 

Publ ic Comment Period 
Rick Spel l man ............... . .. . ..... 5 
Me l Hansen . . ............ . ... . .. . ..... 7 
James Ducey . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
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Mr . Seng : Thank you Cindy . Now we 
come to the most important pa r t of the session . 
That ' s to hear what you have to think and say 
about all of the i nformation you ' ve heard this 
evening . 

The process for dol ng this is fairly 
simple . I t ' s the same process we ' ve used in all 
the other meetings so far . It ' s designed to hear 
from as many people as possible , and also to give 
everyone a fair chance to speak their mind . 

What we ' 11 do is when you came in you 
should have received an agenda that looks like 
~his . On t he back side of the agenda is a little 
secret number in the corner . That ' s the order in 
which we ' 11 Lake public comments for those who 
wi sh to make them . 

I would ask that i f you do want to make 
a comment when I call your number please make 
your way up t o the podium right here . Make sure 
we can capture it in the transcription so it ' s 
part of the record . 

Please give us your name and spell it , 
even if it ' s a simple name , just again to make 
sure . The transcriptionist who is transcribing 
isn ' t here , so we want to make sure that they 
understand how to pronounce your name . 

Also, these things are written on the 
sheet right here that you ' ll be able to see when 
you ' re at the podium . Give us the city and state 
where you live if you would . Also organization , 
tribe or interest tha t you represent if any . 

I would ask t hat you would limit your 
comments to three minutes or so . We haven' t had 
any issues with this, but in order to j usl make 
it fair everyone has the same amount of time not 
only at this meeting , but in the other meetings 
we ' ve had already . 

As you get close to your time I ' ll hold 
up these little handy dandy one minute and thirty 
seconds , or if you see a big goose egg please 
wrap up so I don ' t have to come tackle you . 

Also, a couple of other r eminders . 
Please limit your comments o r focus your comments 
on the P8IS . That is what this meeting is 
designed t o collect . So we appreciate that . 

Finally, the open house session was the 
two-way part of the discussion f or tonight for 
quest i ons and answers , etcetera . This is 
designed more to just be us hearing what you have 
t:o say . So the pa nelists won ' t be answering 
questions from the podium. However , if something 
has come up during the presenta tion where you 
have additional quest ions , they and the other 

Corp staff will be here after for you t o follow 
up with that . 
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With that unless there ' s any questions 
I would invite number one to come up to the 
podium . Number two? 

Mr . Spellman : I guess I ' m number one . 
Hi , my name is Rick Spellman S- P-E- L- L-M- A-N . 

Omaha , Nebraska and Verdel , Nebraska which is 
near Niobrara up near the Missouri River . I live 
there and here so I guess I ' m on my own as a 
landowner up there in Verdel here on behalf of 
myself and others there . I have a written 
comment I would l i ke to just make a part of the 
record and I can give it to somebody . 

Mr . Seng : Sorry, I forgot to mention 
if you have wri t ten comments in addition to or as 
a part o f your verbal comments we will take t hem 
here . 

Mr . Spellma n : It ' s a deli ght to see 
Senator Nelson ' s of f ice here . I know the Senator 
has been following the progress of the sediment , 
understanding management , transportation and 
con t rol as a part of the underlying issue 
involving the Missouri River . Things we ' re 
talking about here from the very beginning . 
really appreciate that and t he others that are 
here in making sure this problem is understood 
and managed , not only from an endangered species 
perspective , but from my perspective underlying 
everything you are doing is sediment management 
and control . 

Your piece , the environmental 
endangered species piece is just one piece of an 
overall probl em that ' s created by the fact that 
sediment in the Missouri River is not managed . 

1 
It' s located where it ' s not supposed to be like 
around Niobrara which has caused over the last 35 
years the relocation of the town , the relocation 
of the park , millions of dollars being spent to 
purchase flowage easements . Now the school in 
Niobrara is under threat because the delta that 
cont inues to grow a nd the higher groundwater 
levels that stem from the lack of sediment 
management and control . 

Then of course down below Gavins Point 
where we ' re spending $5 million or $6 million a 
year creating sandbars and habitat from river 
water that doesn ' t have sediment because it ' s all 
trapped above Gavins Poin t . I could go on and 
on . The relocation of Highway 12 is being 
evaluated and studied because of the sediment 
issues that crea ted that problem. 
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1. 	 There are numerous studies ongoing to determine if 

management changes in the basin could reduce 

Niobrara sediment impacts. Sedimentation in the 

Niobrara River area, in relation to ESH, is noted in 

the response to Mr. Meisner on page 4 of this 

Section. 
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All of these litt.le problems seem to be 
addressed in isolation . The endangered species 
part of the overall problem is being addressed . 

25 
3C 
3 
3' 

You are doing it and I appreciate t hat 
very much . But there needs to be a comprehensive 
evaluation from the standpoint o f what is good 
for endangered species , the river and the people 
that have access to i t , and the economies up and 
down the river that are e ffected by the f ailure 
to manage sediment . 

I guess that is the point I would urge 
all interested federal agencies to s t ep back and 
l ook at the sediment transportation problem and 
challenges underlying all of these little pieces . 
I don ' t mean little in a disrespectful way, but 
there ' s just lots o f little incremental projects 
going on that. don ' t seem t o be coordinated in a 
way that addresses the fundamental problem. 

I understand f r om John Remus and o thers 
that there will be this spring or summer 
published a comprehensive evaluation o f the 
sediment manageme nt challenges involving Gavins 
Point Lake , which as you know is filling up . 
It ' s at about 75% now of i t s o riginal capacity . 
That study I hope will demonstrate engineering 2 
feasibility to being able to transport sediment 
below Gavins Point . 

I hope that will lead the way for 
senators and congressmen in this region to take a 
l ook at what can be done to restore the Missouri 
River from all perspectives . 
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2. 	 Sedimentation of the reservoirs is a concern also 

raised by the MSAC and Mr. Spellman. The 

responses to comments by the MSAC are in Section 

A of this appendix. 

In addition, there are numerous studies ongoing to 

determine if management changes in the basin 

could reduce Niobrara sediment impacts. 

Sedimentation in the Niobrara River area, in relation 

to ESH, is noted in the response to Mr. Meisner on 

page 4 of this Section. 
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Mr . Seng : Thank you very much . 
Number two? Three? Four? 

Mr . Hansen : I guess I ' m number three . 
I ' m Mel Hansen , H-A-N-S-E- N. I live i n Omaha and 
I also live in Knox County, Nebraska by Verdel. 
I live next door to Rick Spellman . I ' ve lived 
there for - we ' ve had property there for going on 
40 years . 

I can tell you I thoroughly endorse 
what you ' re doing with the sandbars because of 
the birds which I appreciate . And also because 
you ' re dredging water out of the river which is 1 
going t o increase the flow. It has to . You ' re 
making the channel deeper . 

The prob lem you have i n the area above 
Gavins Point. Dam t o the aLea above Verdel right 
now , immediate problem is the whole thing is 
filling in . The water table , I don ' t k now how fa r 
it has come up since I have been there . Since I 
have been there I think it' s come up many feet . 

It ' s come up to the point where you ' ve 
had to move the town of Niobrara . That was a 
huge issue back in t he ' 70s . You had to move the 
whole town . The whole place was flooding and 2sinking . They le fl the school there because the 
school was h i gh enough t hey didn ' t thi nk i t would 
be a problem in the lifetime of the people 
involved . Now the school ' s got a problem. The 
stat e park you had to move . That cost millions 
and millions of dollars . 

The area west of the state park up 
toward Verdel is gradual l y turning into a useless 
bog . You can build sandbars there and those will 
be okay for a while , but what you ' re really doing 
is rearranging the deck chairs on the Titanic 
because the whole place is going to become a 
swamp . 

You ' re now talking about moving Highway 
12 f rom about where the Indian Casino is by 
[Brazil Creek ] a mile or so east of that and 
moving it to the south clear to Verdel which is 
going to cost many , ma n y millions o f dollars . 

Because the Corp, or whoever is in 
cha r ge , whoever makes these decisions , has not 
addressed t he primary problem, the basic problem 
which is the whole place is filling full o f sand . 

You ' r e going to lose all the property . All the 
homeowners in that area are going to lose their 
property . 

Many farms have already gone . You ' ve 
already paid Knox County millions and millions o f 
dollars because of flowage easements t hat were 
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1. 	 Construction methodologies are in place so as to not 

affect the geomorphic conditions of the river. These 

include restriction of borrow areas, placement of 

sandbars, and dredging depth (see Sections 6.9.1.2.1 

and 6.9.1.2.2 for the Gavins Point River Segment as 

an example). Such efforts limit impacts to 

surrounding resources, including adjacent 

shorelines, confine borrowed materials to the active 

bed material transport layer, and limit risk of shifting 

the thalweg due to construction activities. 

Geomorphic conditions in the vicinity of ESH 

projects are monitored on a semi-annual basis 

through site surveys and analysis of aerial photos. 

2. 	 Sedimentation in the Niobrara River area, in relation 

to ESH, is noted in the response to Mr. Meisner on 

page 4 of this Section. 
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needed and because of infrast r ucture tha t was 
destroyed . You ' re just beginning . It ' s going to 
continue until that problem has been addressed . 

I understand t hat there are some 
studies that have come to fruition this summer , 
next summer in 2011 perhaps . I applaud that . I 
can only say what you ' re doing with this program 
and the Lewis and Clark area where I ' m invol ved 
i s commendable . I support it . But it ' s not a 
long term fix for anything because gradually the 
whole place is going be under about a foot of 
water and it ain ' t going to make any d ifference 
what you do . Thank you . 
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Mr . Seng : Thank you . Number f our . 
tive? S i x . Seven . Ei gh t . Nine . Ten . Eleven? 
Twelve? Come on lucky 13? 14 . 15 . 16 . 17 . 

I s there anyone who didn ' t get a number who would 
like to speak or anyone whose number I haven ' t 
called? Please . 

Mr . Ducey : My name is James E . Ducey, 
that ' s 0 - U- C- E- Y. I ' m from Omaha , Nebraska . I 
follow your ef f orts on the Missouri River quite 
closely . I also have written a number of stories 
on the projects that the Corp of Engineers has 
done along the river . 

I give the Corp, the E'ish and Wildlife 
Service and the other partners involved in this 
project have a very forward looking plan here . I 
t.hink i t ' s very essent ial that they make e fforts 
to protect the least tern and piping plover . 

By looking at a draft over there that ' s 
three o r four inches thick r t hink you have done 
a thorough job in evaluating the opt ions and 
alternatives . I just hope there' s financing 1 
available for you guys to implement your projects 
as the years go by . There certainly will be more 
constraints on public funding and that type of 
thing . 

As a bird wat cher in Nebr aska for 30 
years and as someone who 25 years ago did some 
studies of least. terns and piping plovers up on 
the Missouri National Recreation River and saw at 
that time when releases from Gavins Point Dam 
were flooding the sandbars and washing the young 
down river and all that kind of thing it was 
quite distressing at the time . 

I am glad to see that the Corp i s 
dedicated to addressing the issue and doing it in 
a scientific manner and documenting how the 
species a r e doing and i f t here is enough effort 
or enough birds being raised to continue the 
populatcion . 

So I highly endorse your effort . 
look forward to seeing your f i nal plan and seeing 
wha t you guys will be doing down t he river to 
help the tern and plover . Thank you . 
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1. 	 Thank you. It will be noted in the PEIS that 
uncertainties related to funding, which is subject to 
Administrative and Congressional action, do exist. 
The actual construction duration will depend on 
annual programmatic funding and on various factors 
(such as erosion or accumulation of habitat). While 
cost estimates within the PEIS are for comparative 
purposes, it is also important to recognize that the 
Corps is continually searching for more cost effective 
methods, and that full implementation may not be 
necessary if species metrics are met at lower 
acreage levels. In addition, the Draft ESH AM 
Strategy is scoped to provide flexibility in the 

implementation of the proposed actions. 
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Mr . Seng : Anyone else who would like 
to speak but hasn' t had a chance or didn't get a 
number? I would just like t o remi nd you one last 
t ime these comment forms a re o n the tabl e back 
there . I know I u sually get about a mile away 
fro m a meeting and think about something I wished 
I had sa i d . If that happe ns to you in the shower 
tomorrow morning or whatever take one of the se 
with you . Please send t hem in . Other ways as 
Cindy mention ed t ha c you can comment a re on this 
form . So please d o send them to us . We are 
eager to have them. 

With <:ha t I am going t o turn i <: b ack 
over t o Brad for some clos i ng comments . 

Mr . Thompson : Reall y I j ust wanted 
thank everybody again f or coming out . Again , 
feel free t o find Corp Staff members , those here . 
There are o the r s around in the room, and che 

other agencies , t o have any other questions you 
just want to visit more i nfor mally a bout . We 
welcome and encou r age that . 

Again , we continue to provide comments 
from the other formats t h at are available as 
well . I hope you get. an appreciation for the 
level of effort tha t we put into thinking about 
the r ive r and also find ing cost effective 
solutions . 

I think we ' r e all pleased with an 
adaptive management approach that focuses on 
meeting the bird species but doing tha t i n the 
most cost effective manner . We look f o rward to 
lea r ning more about some o f these o ther 
alternative options a nd thi ngs that maybe can 
further reduce the costs and the impacts as we 
move forward . 

Again , thanks . I look f orward to 
v i si ti ng with you more . 

Mr . Seng : The open house portion will 
begin again until 8 : 00 . If you have f urther 
things to discuss with the Cor p p l ease do that . 
Thanks again for coming . 

[Background no ise as people f ile out . ] 
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NOTE : 
The meeting format was consistent a mong a l l 
publ ic meeting locations . Therefore , the 
opening remarks and presentation were not 
repeated in the transcripts for each loca tion . 
(See the full transcript for the November 30, 
20 10 meeting in Bismarck, North Dakota) . 

Followi ng are public comments r eceived at the 
December 6 , 2011 meeting held in Kansas City, 
Missouri . 

Public Comment Period (procedures by 
Mr . Seng) ........ . .................... ... 3 

Public Comment Period 
Bil l Lay ............... . .... . ....... . 5 
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Mr . Seng : Thank you Cindy. Now 
it ' s time for the most important part of Lhe 
evening . That is to hear what you have to say 
about all t his information that you ' ve now 
received . 

The process is fairly simple . It ' s 
the same process we' ve used in meetings , all 
of the meeti ngs that we' ve held . It ' s 
designed so that the Corp can hear from as 
many people as possible and that everyone has 
a fa i r chance to be heard . 

You received an agenda when you came 
in . On the back of that is a number . I ' ll be 
calling people tonight in that order . When I 
call your number if you choose to make a 
comment I would ask that you do come to this 
podium and speak into the microphone so we are 
able t o record what you have to say and make 
sure we get i t correctly. 

Also , if you would please spell your 
name , state and spell your name, even if i t ' s 
a simple name just to make sure our 
transcriber gets it correct . We would ask 
that you tell us your city and state where you 
live and what organization, tribe or interest 
you represent if any . 

Those things are all listed right 
here so when you come to the podium you can 
see what we ' d like you to do bef ore you begin 
commenti ng . 

We ' d ask that you limit your 
comments to three or four minutes or so . 
We ' re not going to have trouble having time 
for everyone to comment , but we want to keep 
the process as similar to the other meetings 
as possible so that it ' s fair to everyone . 

If you have more comment s than you 
can cover in three or four minutes or so, as 
Cindy ment i oned there a r e plenty of other ways 
you can comment . The hard comment f orms lists 
all the ways you can comment . 

Also , we can record privately. If 
you don ' t want to come and talk in front of 
everyone but you' d like to have it as part of 
public record we can record that privately 
after the meet ing is over as well . So feel 
free t o do that . 

Just a couple of reminders . We ask 
that you focus your comments on t he PEIS . You 

4 
4 
4 
4 
4c 
4-
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may have other issues with the Corp, but 
that ' s really what this meeting is designed to 
record . 

Also , t he open house portion we had 
earlier was sort of t he two- way por tion of the 
meeting . This is more designed for jusl 
hearing what you have to say. So folks up 
here won' t be taking questions from the 
podium . But if you do have questions that 

1 
1 
1 
1 
14 
1 

have come up during the presentat ion or things 
you thought o f since then, they and the other 
folks from the Fish and Wildlife Service will 
be available after we ' re done so you can have 
t hose answered before you leave . 
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With that I think that ' s all the 
introductory comments I had . I think Lhe 
numberinq started a~ about 15 . I think it was 
at 16 actually. Does anyone have nwr~er 16 or 
lower? 17? 18? 19? 20? 21? We have a 
winner . 

2 	

4' 

Mr . Lay : Now if I understand it , 
you are going to put in sandbars , probably 
cost about $50 , 000 an acr e to construct those 
sandbars . The angle - they erode in probably 
the 10 - 20% area and Lhey will have Lo be 
reconstructed on an annual basis . 

We don' t have in this study the - we 
may have in here the amount of sand or what 
have you that goes into the reservoirs below 
these sandbars . But we don ' t have the 1increase . I ' ve been assured there will be 
very little increase, but we don ' t have any 
study to tell us what that very little 
increase will be in the filling up ol the 
reservoirs from these sandbars . I would 
suggest maybe we get some figures c·n that: 
before you make your decision . 

Now I recognize that. the<'e are not 
in the reservoirs but they are on the river so 
it would not affect the amount of water you 
can have in the reservoirs . You' re not going 
to reduce the ~lood control storage or things 
of that nature . 

And you' re not going to do anything 
below Sioux City . ~s a matter of fact I think 
Poncha is the lowest point that any ot these 
sandbars will be placed . 

As I understand it there probably 
won ' t be a lot of damage to the pallid 2 
sturqeon, but on those deals where you ' re 
going to put up a lot of sandbars by virtue of 
construction there may be some damage to the 
pallid . These sandbars are not pallid 
sandbars . They are bird sandbars . That ' s the 
only benefit that you have there . 

You talk about removing grass on the 
sandbars . There was grass growing on lhe 
sandbars when Lewis and Clark cam<> around . 
Would this be changing the natural habitat by 
canceling the grass separately? Not being a 3
fish and Wildlife man I don ' t know that 
answer . Thank you . 

POISEL TRANSCRIPTION 
1fil018PNRNd 
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1. 	 Retention of sediment behind the Missouri River Main 

stem Dams has been monitored since the dams were 

constructed. The losses in storage have been 

monitored and taken into account when determining 

water management actions. The impact of reservoir 

deltas has also been considered when selecting 

potential sites for new water intakes, recreational 

access, and habitat construction. 

2. 	 The potential construction-related risks to the pallid 

sturgeon has been considered within each river 

segment, and depends on whether the reach is a 

designated Recovery Priority Area and the extent of the 

Alternative. Otherwise, a more natural channel 

configuration which includes sandbars and varied 

depths would provide favorable habitat for the pallid 

sturgeon. 

3. 	 In the natural landscape, the sandbars would have 

been scoured of vegetation occasionally. The concern 

today is that vegetation encroaches on nesting habitat 

in part because this scouring does not occur on as 

frequent a basis . 
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Mr . Seng : Can I get your name and 
spelling? 

Mr. Lay: Bill , B- I - L- L L- A- Y. 
Mr . Seng : Your city and state? 
Mr . Lay: F- A- Y- E- T- T-E Missouri . 
Mr . Seng : Do you represent any 

organization or are you... ? 
Mr . Lay: I ' m a f armer . 

represent the agricultural industry . 
Mr . Seng : We appreciate your 

comments . 
M.r . Lay: Thank you . 

1C 
1 
l' 
1· 
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Mr . Seng : Number 22? 23? 24? 25? 
2 6? 27? 28? 29? 30? 31? 32? 33? 34? 35? Does 
anyone have a nwnber between 35 and 40 that 
wants to speak? I think that was as high as... 
does anyone want to speak that hasn ' t had 
their number called? 

Alright . Again , I would advise you 
to take some of these . It at l east happens to 
me when I come to one o f these meetings . I 
think of something on my way home about two 
miles down the road I wish I had remembered 
that . So if t hat happens if you have one o f 
these with you you ' 1 1 know how to comment . 
You have s everal different ways to do that . 

At this time I would just like to 
ask Kelly to come back and say a couple of 
closing comments . Then we ' 11 go back to the 
open house forum . 

Ms . Crane : I just want to thank 
ever:ybody for: coming once again . Thanks for 
the comment . 

Even though you didn' t make any 
corrunent s at the microphone tonight, it was 
here available to you . But we were able to 
converse with you and find out some of your 
interests and concerns which was very 
valuable . 

We welcome you t o stay as long as 
you like . Thank you once again for coming 
out . 

Mr . Seng : Thanks for coming . We ' 11 
be back over there at the open house . 

[Background noise as everyone files 
out . ] 
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Upper Missouri River Emergent Sandbar Habitat Mechanical & Artificial Creation and Maintenance 
Final Programmatic EIS 

Section C - Comments Received on the Final PEIS and 

Corresponding Corps Responses 


• Bureau of Indian Affairs (BIA), received on 18 May 2011 
• National Resource conservation Service (NRCS), received on 01 June 2011 
• Environmental Protection Agency (EPA), received on 15 June 2011 
• American Bird Conservancy (ABC), received on 17 June 2011 
• Mr. Keith Perkins, received on 17 June 2011 
• State ofNorth Dakota State Engineer, received on 6 July 2011 
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United States Department of the Interior 
BUREAU OF INDIAN AFFAIRS 

Great Plains Regional Office 
l 15 Fourth Avenue S.E., Suite 400 

Aberdeen, South Dakota 57401 
MAY 1 8 ')01•

~
 

&.  
TAK RIDE 
1N RICA 

IN R8PL Y REl'BR TO: 

DESCRM 
MC-208 

Cynthia S. Upah 
CENWO-PM-AC 
U.S. Army Corps of Engineers, Omaha District 

Environmental Resources and 

MRRP Plan Formulation Section 

1616 Capitol Avenue 

Omaha, Nebraska 68102-4901 


Dear Ms. Upah: 

We received your letter regarding the Final Programmatic Environmental Impact Statement for the 
mechanical and Artificial Creation and Maintenance of Emergent Sandbar Habitat. We have considered 
the potential for both environmental damage and impacts to archaeological and Native American religious 
sites on lands held in trust by the Bureau of Indian Affairs, Great Plains Region. You should be aware, 
however, that Tribes or Tribal members may have lands in fee status near the site of interest. These lands 
would not necessarily be in our databases, and the Tribes should be contacted directly to ensure all 
concerns are recognized. The action considered has the following notification date arid project location: 

• May 5, 2011 Final Programmatic Environmental Impact Statement for the Mechanical 
and Artificial Creation and Maintenance of Emergent Sandbar Habitat in 

the Riverine Segments of the Upper Missouri River 

We have no environmental objections to this action as long as the project complies with all pertinent laws 
and regulations. Questions regarding environmental opinions and conditions can be addressed to 
Jeffrey R. Davis, Environmental Protection Specialist, at ( 605) 226-7656. 

We also find that the listed action will not affect cultural resources on tribal or individual landholdings for 
which we are responsible. Methodologies for the treatment of cultural resources now known or yet to be 
discovered - particularly human remains - must nevertheless utilize the best available science in 
accordance with provisions of the Native American Graves Protection and Repatriation Act, the 
Archaeological Resources Protection Act of 1979 (as amended), and all other pertinent legislation and 
implementing regulations. Archaeological concerns can be addressed to Dr. Carson N. Murdy, Regional 
Archaeologist, at ( 605) 226-7656. 

Sincerely, 

~ 

ACTll\ICbeputy Region Director..:.. Indian Services 



DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, OMAHA DISTRICT 


1616 CAPITOL AVENUE 

OMAHA NE 68102-4901 


REPLY TO. 

ATTENTION OF 
 July 11, 2011 

Planning, Programs, and Project Management Division 

Mr. Marley Bercie 
Bureau of Indian Affairs 
Great Plains Regional Office 
115 Fourth Avenue S.E., Suite 400 
Aberdeen, South Dakota 57401 

Dear Mr. Bercie: 

The U.S. Army Corps of Engineers, Omaha District (Corps) received your letter dated 
May 18, 2011, in response to your review of the Final Programmatic Environmental Impact 
Statement (PEIS) for the Mechanical Creation and maintenance ofEmergent Sandbar Habitat 
(ESH) in the Riverine Segments of the Upper Missouri River. We appreciate your review and your 
interest in the Missouri River Recovery Program and terns and plovers. 

Historic and cultural resources would be avoided through the site selection process and adherence 
to established environmental buffers. In addition, historic and cultural resources will be considered 
during the planning and NEPA process on individual projects. Tribes would have the opportunity 
to review and provide input on individual projects. Ifa previously unrecorded cultural resource 
would be discovered in the course of staging or constructing an ESH project, the Corps would 
follow the procedures outlined in the Final PEIS. 

We will summarize these comments in the Record of Decision (ROD) and will provide the 
comment letters received as well as Corps response letters in an errata sheet, both of which will be 
distributed or made available to agencies and the public. 

Thank you again for your review of the Final PEIS and your input. We look forward to 
continuing to work with the BIA and individual Tribes on the implementation of the ESH program 
and future individual ESH projects. Ifyou have any additional questions, please coordinate through 
the point of contact for the ESH PEIS, Ms. Cindy Upah, ( 402) 995-2672. 

Sincerely, 

Pri

Eric Laux 
Acting Chief, Environmental Resources and Missouri 

River Recovery Program Plan Formulation Section 

nted on* Recycled Paper 



United States Department of Agriculture 

'°1NRCS 
Natural Resources Conservation Service 
Federal Building 
10 East Babcock 
Bozeman, MT 59715-4704 

Office (406) 587-6811 
Fax(406)587-6761 

June 1, 2011 

Cynthia S. Upah 
U.S. Anny Corps of Engineers, Omaha District 
Planning Branch 
1616 Capitol Avenue 
Omaha, NE 68102 

Dear Ms. Upah: 

Thank you for the opportunity to review the Final Programmatic Environmental Impact 
Statement (FPEIS) for the Mechanical/Artificial and Maintenance ofEmergent Sandbar Habitat 
on the Riverine Segments ofthe Upper Missouri River. My staff have reviewed the document 
and its attachments. During our review, we found one administrative oversight and one technical 
issue I want to bring to your attention. Please find my comments listed below: 

1) 	 The FPEIS Distribution List lists the Natural Resources Conservation Service (NRCS) 
under State Agencies for distribution. The NRCS is a Federal Agency of the U.S. 
Department of Agriculture (USDA). This oversight was observed for Montana, North 
Dakota, South Dakota, Iowa, and Nebraska. The Missouri USDA/NRCS was omitted 
from the distribution list. 

2) 	 Salt cedar (Tamerix spp.) is a highly invasive non-native shrub species that has colonized 
along major river systems in the west; including the Missouri River. This non-native 
invasive woody plant species has been documented to: a.) change soil chemistry 
properties ofsurrounding soil; b.) out-compete native plant communities; c.) reduce 
aquatic macro invertebrate diversity and abundance, provide poor habitat for wildlife; and 
d.) may possibly alter hydrologic regimes. 

Salt cedar was only briefly mentioned in the FPEIS under 10.1.3 "Exotic Plant 
Management in the MNRR," and it was not listed in the FPEIS; Appendix B - Analysis 
ofSpatial, Topographic, Hydrologic, Substrate and Nesting Data from the Upper 
Missouri River; Attachment 5 -Vegetation. 

The agency believes that the unique lifecycle, potential threat, and subsequent control and 
management of this plant warrants closer consideration in regards to the proposed chemical 
control described in the FPEIS. 

Helping People Help the Land 

An Equal Opportunity Provider and Employer 



Ms. Upah 	 June 1, 2011 

Unlike the native cottonwood and willow species discussed in the vegetation management 
section ofthe FPEIS, salt cedar blooms and disperses seed throughout the growing season. The 
vegetation management plan did not address when the chemical treatments would be applied. In 
addition, the glyphosate and imazapyr application concentration rates are at or near the 
maximum annual application rates listed on the manufactures label, thereby, limiting the Army 
Corps of Engineers to one treatment of imazapyr annually. The agency recommends that the 
proposed chemical treatments (i.e., aerial, mechanized, or backpack) be conducted in late
summer/early-fall seasons for the following reasons: 

• 	 To ensure that all salt cedar seedlings are adequately treated. 

• 	 Fall River flows are more constant, therefore reducing island erosion and reducing 

the risk ofresidual chemical transportation associated with soil particulate 
movement. 

• 	 Ensure that listed piping plover and least terns have fledged and migrated from 
the proposed chemical treatment areas. 

The Agency appreciates this opportunity to provide our comments for the Final Programmatic 
Environmental Impact Statement (FPEIS) for the Mechanical/Artificial and Maintenance of 
Emergent Sandbar Habitat on the Riverine Segments of the Upper Missouri River. The Agency 
believes that the salt cedar invasive species and vegetation management issue warrants 
consideration and should be addressed in the FPEIS for the successful implementation, long term 
maintenance and management of the project. 

Sincerely, 

2 



DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, OMAHA DISTRICT 


1616 CAPITOL AVENUE 

OMAHA NE 68102-4901 


REPLY TO 
ATTENTION OF July 11, 2011 

Planning, Programs, and Project Management Division 

Ms. Joyce Swartzendruber 
Natural Resources Conservation Service 
Federal Building 
10 East Babcock 
Bozeman, Montana 59715-4704 

Dear Ms. Swartzendruber: 

The U.S. Army Corps of Engineers, Omaha District (Corps) received your letter dated 
June 1, 2011, in response to your review of the Final Programmatic Environmental Impact 
Statement (PEIS) for the Mechanical Creation and maintenance ofEmergent Sandbar Habitat 
(ESH) in the Riverine Segments of the Upper Missouri River. We appreciate your review and your 
interest in the Missouri River Recovery Program and terns and plovers. 

Our responses to your comments are provided below: 

1) FPEIS distribution list. 

The oversight regarding the State offices is noted. Future mailings will list each state office 
under the Federal Agency category. 

2) Salt cedar management. 

We appreciate your comments and have provided your control recommendations to our 
project office field staff. The Corps does recognize salt cedar as a serious threat and field 
office staff are currently checking for and using control measures. When present on the 
Missouri River Main Stem Reservoir System, it is most frequently found on lands 
surrounding the reservoirs. It has been infrequently found on the riverine reaches. In either 
case, management actions have included pulling small trees and properly disposing, GPS'ing 
larger trees, spraying or cutting and treating. Corps project office staff also coordinate with 
other Federal and state agencies, including the Missouri River Watershed Coalition and 
county weed boards. 

For the ESH program, vegetation management will continue to include strategies to identify and 
control salt cedar. As the sandbars are constructed and maintained to optimize nesting potential, salt 
cedar would be removed. For areas outside of the action of this PEIS, including bankline and inland 
areas of both the river and the reservoirs, project office staffare aware of the potential of seed 
sources reaching farther into these areas and will be diligent in their efforts to identify trees and 
treat. 

Prinled on (i) Recyded Paper 
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At this time, we do not feel that additional treatment information needs to be added to the Final 
PEIS in the form of a supplemental NEPA document, but we will summarize these comments in the 
Record ofDecision (ROD) and will provide the comment letters received as well aS Corps response 
letters in an errata sheet, both of which will be distributed or made available to agencies and the 
public. 

Thank you again for your review of the Final PEIS and your input. We look forward to 
continuing to work with the NRCS on the implementation of the ESH program and future individual 
ESH projects. Ifyou have any additional questions, please coordinate through the point ofcontact 
for the ESH PEIS, Ms. Cindy Upah, (402) 995-2672. 

Sincerely, 

Eric Laux 
Acting Chief, Environmental Resources and Missouri 

River Recovery Program Plan Formulation Section 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION 7 

901 NORTH 5TH STREET 


KANSAS CITY, KANSAS 66101 


JUN 1 5 2011 

U.S. Anny Corps of Engineers, Omaha District 
ATTN: Cynthia S. Upah 
1616 Capitol Avenue 
Omaha, Nebraska 68102 

Dear Ms. Upah: 

RE: Final Programmatic Environmental Impact Statement for the Mechanical Creation and 
Maintenance ofEmergent Sandbar Habitat on the Riverine Sediments of the Upper 
Missouri River, CEQ # 20110147 

The U.S. Environmental Protection Agency has received and reviewed the U.S. Anny Corps of 
Engineers' referenced Final PEIS pursuant to our .authorities under the National Environmental Policy 
Act, Council on Environmental Quality regulations (40 CPR Parts 1500-1508) and Section 309 of the 
Clean Air Act. The EPA, Regions 7 and 8 have jointly reviewed the document and collaboratively 
developed these comments. 

The Corps intends to tier the PEIS from the Final Environmental Impact Statement and Record of 
Decision for the Master Water Control Manual Review and Update (2004) for the Missouri River and 
proposes to tier environmental assessments for future site-specific Emergent Sandbar Habitat restoration 
projects from this PEIS. 

In our February 22, 2011; letter, the EPA rated the preferred alternative within the Draft PEIS as having 
Environmental Concerns based on insufficient information (EC-2) regarding the limits to the scope of 
the PEIS, its relationship to MRRP's ESH sub-program and the latitude provided by the Adaptive 
Management strategy by which it will be implemented. After reviewing your response to our comments 
in your April 20, 2011, letter and the Final PEIS, we believe the Final PEIS has fully addressed those 
issues. The Final PEIS provides greater clarity in understanding the relationship between the actions 
described in the PEIS and the broader ESH sub-program of the MRRP, as guided by the AM strategy. 

The PEIS AM Strategy recognizes the importance of acquiring a complete understanding of the 
interactions between river sediment movement, aggradation and degradation within the riverine 
segments of the upper Missouri River and the performance and sustainability of ESH, specifically within 
Section 1.2, which addresses uncertainties, and Section 5.4, which addresses priorities (Priority 11). 
Section 5.4 of the AM Strategy states "a scope is currently being developed for a Missouri River 
sediment budget." We understand this to mean that such a budget would be developed for the entire 
Missouri River, particularly to include segments below Gavins Point dam to the confluence with the 
Mississippi River. This sediment budget would support and strengthen all recovery and restoration 
efforts encompassing the entire River, including the reservoir system which is experiencing filling and 
loss of storage capacity and the navigable lower River which is experiencing significant bed loss which 
threatens both infrastructure and floodplain habitat. We strongly support the Corps' efforts to secure 



funding for this investigation which is essential to the AM Strategy and the Missouri River Ecosystem 
Restoration Plan, as well as numerous infrastructure protection and regulatory decisions. 

In addition, we encourage the Corps to make continual improvements to the AM Strategy to include 
provisions more specifically describing how the ESH program will be adapted in the event that 
mechanical methods do not achieve the necessary biological responses. Facing limited federal funding, 
the AM Strategy might also include the possibility ofreevaluating the operational parameters of the 
Missouri River Mainstem System and its EIS from which this PEIS tiers (i.e., ·flow) or renewed 
consultation on the :Biological Opinion. 

Thank you for the opportunity to review the Final PEIS and we look forward to continuing to work with 
you and your cooperating agencies in the implementation of the ESH program and the Adaptive 
Management Implementation Process. Ifyou have any questions regarding these comments, please 
contact Joe Cothern, NEPA Team Leader, U.S. EPA Region 7, at (913) 551-7148, cothern.joe@epa.gov 
or Larry Svoboda, NEPA Compliance and Review Program Director, U.S. EPA Region 8, at (303) 312
6004, svoboda.larry@epa.gov. 

Ronald F. Hammerschmidt, Ph.D. 
Director 
Environmental Services Division 

Enclosures 

cc: 	 Steve Mietz, U.S. DOI/NPS 
Henry Maddux, U.S. DOI/FWS 
Randy Sellers, U.S. Army Corps/Omaha District 
Wayne Nelson-Stastn:y, U.S. DOI/FWS 



DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, OMAHA DISTRICT 


1616 CAPITOL AVENUE 

OMAHA NE 68102-4901 


REPLY TO 

ATTENTION OF 
 26 July 2011 

Planning, Programs, and Project Management Division 

Dr. Ronald Hammerschmidt, Ph.D. 
Environmental Protection Agency 
Region 7 
901 North 5th Street 
Kansas City, Kansas 66101 

Dear Dr. Hammerschmidt: 

The U.S. Army Corps of Engineers, Omaha District (Corps) received your letter dated 
June 15, 2011, in response o~your review of the Final Programmatic Environmental Impact 
Statement (PEIS) for the Mechanical Creation and maintenance of Emergent Sandbar Habitat 
(ESH) in the Riverine Segments of the Upper Missouri River. We appreciate your reviews of the 
document and your input. 

We did incorporate the recommendations you provided on the Draft document, and feel the Final 
PEIS provides more information on the framework of the ESH Program, its relationship within the 
Missouri River Recovery Program (MRRP) and the Adaptive Management (AM) strategy, as well 
as more detail on specific impacts as requested. 

The Corps acknowledges that sedimentation in the Missouri River Main Stem Reservoir System is a 
continual and growing concern. The· 1ocalization of sediments within the reservoirs is one of the 
prime factors that has created the need to develop ESH by mechanical means. The scope for a 
Missouri River sediment budget development would be part of the larger MRRP, and such an effort 
would provide useful information for the ESH Program, particularly information regarding 
sediment availability for the construction of sandbars. The scope would include segments below 
Gavins Point Dam to the confluence of the Mississippi River. While the Corps considers such an 
investigations one of the priorities within the AM strategy, considerable uncertainties exist related 
to funding, which is subject to Administrative and Congressional action. 

Sediment impact investigations that will be addressed as part of future monitoring plans include 
channel location and depth change, bank location and any subsequent change, and river cross
section change (conveyance). These will be monitored annually at established control sites and 
representative ESH construction sites for at least two years after construction. 

The AM strategy will continue to evolve as the results ofprevious actions and new data are 
incorporated. The AM strategy describes the potential need to re-enter the planning cycle and 
develop a "New Plan" in the event that these objectives cannot be met through the actions described 
in the PEIS. The need for this will be evaluated through the implementation ofthe AM strategy and 
will be assessed as part ofa periodic 3-year review of the AM strategy. Including the possibility in 

Printed on$ Recycled Paper 



the AM strategy of reevaluating the operational parameters of the System or renewed formal 
Consultation with the U.S. Fish and Wildlife Service (USFWS) is noted. We will continue to work 
closely with the USFWS through informal consultation, and would address potential formal 
consultation ifnecessary. The Corps is vigorously pursuing meeting our responsibilities under the 
Endangered Species Act to implement the Reasonable and Prudent Alternative recommending 
mechanical creation of habitat found in the 2003 Amendment to the 2000 Biological Opinion on the 
Operation of the Missouri River Main Stem Reservoir System, Operation and Maintenance of the 
Missouri River Bank Stabilization and Navigation Project, and Operation of the Kansas River 
Reservoir System. If further information is developed indicating a change to the Missouri River 
Main Stem Reservoir Master Water Control Manual is warranted, the Corps will engage the Basin 
in a public process. These additional efforts would be outside the scope of the Final PEIS. 

These comments and response will be summarized in the Record of Decision (ROD). An errata 
sheet ofthe comment letters received and the Corps' response will also be made available to 
agencies and the public. 

Thank yoµ again for your review of the Final PEIS and your input. We look forward to continuing 
to work with the EPA on the implementation of the ESH program and.future individual ESH 
projects. Ifyou have any additional questions, please coordinate through the point of contact for the 
ESH PEIS, Cindy Upah, at ( 402) 995-2672. 

-2

Eric Laux 
Acting Chief, Environmental Resources and Missouri 
River Recovery Program Plan Formulation Section 



-3

Copy Furnished: 
Henry Maddux 
Mountain-Prairie Region - USFWS 
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Wayne Nelson-Stastny 
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USACE Gavins Point Dam 
Yankton South Dakota 57078 

Stephen Mietz 
Superintendent 
Missouri National Recreational River 
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Yankton, South Dakota 57078 
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US EPA Region 7 
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Kansas City, Kansas 66101 
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Mr. Larry Svoboda 
Environmental Protection Agency 
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Environmental Protection Agency 
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American Bird Conservancy's comments on the Final Programmatic Environmental Impact 
Statement (PEIS) for emergent sandbar habitat (ESH) creation on the Missouri River, prior to 
a Record of Decision (ROD). 

We appreciate the opportunity to comment here, and commend the Corps on incorporating 

many of our comments on the Draft PEIS, as well as the comments of many others, into the 

revised Final PEIS. 

While the Adaptive Management Plan (AMP) associated with the Final PEIS has improved from 

earlier drafts, we believe there are still some issues that need additional consideration. 

Given the negative environmental consequences associated with Alternative 3.5, and the 

absence of compelling evidence in the PEIS that this amount of habitat construction is 

necessary to support tern and plover populations on the Missouri River, we suggest that the 
Corps should reject the preferred alternative from the Final PEIS and finalize a ROD that 
incorporates Adaptive Management (with the changes suggested below) and caps ESH 
creation at acreages associated with Alternative 4. 

We strongly believe that this acreage total will be adequate to: 1) avoid jeopardizing the 

continued existence of either listed population (given the proportion of both listed populations 

that occur on the Missouri River) and 2) support self-sustaining populations of Interior Least 

Terns (ILT) and Great Plains Piping Plover (GPPP) on the Missouri River. 

We feel very strongly that Recovery Plan objectives for regional population size for both species 

have little foundation in science and have little legal bearing to the purpose and need of this 

program, which is jeopardy avoidance, as specified by the USFWS' 2003 BiOp amendment. 

Consequently, we believe strongly that failure to achieve USFWS Recovery Plan population 

objectives should not be considered failure of an ESH creation program. We also believe that 

population size targets, or other performance metrics for this project, should not be subject to 

change via informal consultation with USFWS, or through analyses done by an Adaptive 

Management team that have not be subjected to independent peer-review. 

As a whole, we believe that the AMP over-emphasizes uncertainty, while failing to adequately 

summarize (and then draw appropriate inferences from) the vast body of monitoring and 

research work that has been performed on terns and plovers on the Missouri River. The Omaha 

District (The District) has expended tens of millions in dollars in monitoring and research funds 

towards studies that were proposed to reduce many of the uncertainties identified up front in 

the AMP. However, results of many of these research studies are not presented in the PEIS or 

AMP, ostensibly because they have not been published as peer-review papers (see page 2 of 

the AMP). Failure of the District's contractors to successfully publish these results in peer
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review should not preclude the District from using the information they have paid for to inform 

decision making. If peer-review publications are deemed necessary before science can be used 

in decision-making, then payment of contracts for research projects that are justified based on 

their ability to inform decision making, should be made contingent on publication in peer

reviewed outlets. As this seems like an extreme practice, an alternative would be to regularly 

use pre-publication summaries of research results to inform decision documents, which could 

then be independently peer-reviewed by outside scientists, who could ask for more detail 

about scientific results that have not been previously subjected to peer-review for publication. 

We believe that too much value is lost if results from monitoring and research programs are not 

regularly used to inform decision-making. We suggest that the resolution of this issue should be 

given VERY high priority (and funding) if an Adaptive Management approach is suggested for 

the implementation of the ESH creation program. 

We strongly believe that there must be independent oversight of the entire ESH Adaptive 

Management program on the Missouri River, from proposal solicitation and evaluation to 

ensuring that research results are appropriately summarized and integrated into decision 

making. While this should be an expense to the District, we believe this oversight should be 

done by scientists whose contracts are not controlled by the District or coordinating agencies 

within the region. 

We also believe that the Final Adaptive Management Plan that is presented in this PEIS should 

be extensively peer-reviewed by scientists that have no interest in obtaining future contracts to 

do the work on the Missouri River. 

Given this preface, here are some issues with the most recent Adaptive Management Plan that 

are still in need of resolution: 

1. 	 Claims of uncertainty in biological responses to habitat availability-Appendix B of the 

PEIS describes bird response to habitat availability from 1999-2006 in an analysis that 

was very well done. However, the majority of habitat creation on the Missouri River has 

occurred between 2007 and 2010. The District has contracted with USGS-Northern 

Prairies for remote sensing of habitat availability across this time period. Similarly, the 

District has continued its own extensive bird monitoring program, and has contracted 

with USGS-Northern Prairies, Virginia Polytechnic Institute, and others, for extensive 

research on bird response to habitat creation during this period. Cumulatively, these 

projects represent several million dollars in funding. However, none of the results from 

2007-2010 are presented in the PEIS to reduce this claimed uncertainty in biological 

response to habitat availability. The District has told ABC that these analyses will be 

presented in the ROD. We believe that these findings should have been incorporated 

into the final PEIS, particularly given the poorly documented claims in the PEIS that 

recent negative trends in productivity are the primary reason why lesser acreage 
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alternatives will not suffice. By waiting to present these analyses in the ROD, they are 

not subject to public review or comment. We believe that this example, in itself, 

represents a failure to effectively implement a science-based adaptive management 

program in a way that informs decision making and remains transparent to stake

holders. 

2. 	 Failure to clearly articulate what constitutes the most important performance metric for 
evaluation of this program- AN ACRE OF HABITAT-While the PEIS presents many tables 

of acres by alternative, and the amount of "habitat" that is present is clearly considered 

important, the Adaptive Management Plan does not explicitly define what ESH is, in a 

way that is biologically meaningful; not does it specify the benchmark flows at which 

ESH acreage totals will be measured to be compared with progress towards the 

program's acreage targets. Appendix B of the PEIS clearly demonstrates that all bare 

sand that might be exposed at a given flow (when a satellite image is acquired) is clearly 

NOT nesting habitat for terns or plovers. Appendix B also demonstrates, very clearly, 

how estimates of acreages of any habitat type vary tremendously in response to the 

flow at which the measurement is made. The proposed methods for dealing with this 

issue in the Adaptive Management are poorly documented. The details that are 

presented on how this issue will be addressed seem both inadvisable (for example, the 

"correction curves" that are presented in Figure 12 were developed from past channel 

configurations and should not be applied to new channel configurations that will be 

present after the high flows of 2011 recede) or much less cost-effective than better 

solutions (developing elevation correction curves from 2 static images would be less 

accurate and cost-effective than collecting topographic data for sandbars and 

developing flow-elevation models from these data). Given the importance of acreage 

estimation to the evaluation of the program, it seems imperative that this element of 

the Adaptive Management Plan should be extensively peer-reviewed by external 

scientists. 

3. 	 Biological targets for the birds are poorly conceived-The "fledge ratio" targets 

presented in the BiOp lack a strong scientific basis. Similarly, the District's data 

collection methods to report "fledge ratios" are very likely to result in biased indices of 

reproductive success (this bias is likely to be low, resulting in the erroneous inference 

that local reproduction is not high enough to maintain population stability or growth). 

The District has funded extensive research on the various components of the fledge 

ratio, including alternative methods for estimating reproductive success, by USGS

Northern Prairies and Virginia Tech University. While this information has been 

presented at conferences attended by both District and USFWS personnel, it is not 

reflected in the Adaptive Management plan. This research is capable of exactly the type 

of "uncertainty" reduction that is suggested in the AM plan. Again, the failure to 

incorporate these findings, which have been available to the District for quite some 

time, into the AM plan, is, in itself, a failure of adaptive management. The addition of a 
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new performance metric in the Adaptive Management plan, "annual population growth 

rate," and the proposed method for calculating it (as the simple difference from the 

previous year's count), would not likely survive peer-review. Population trends (and 

growth rates) are almost never calculated this way. Rather, growth rates (and more 

importantly, their confidence intervals) are typically calculated using information from 

an entire time series of counts, which allows for a detection of a real trend in the data as 

opposed to short-term fluctuations in counts between 2 years. Many of the claims in the 

PEIS about recent "trends" would very likely not be statistically significant if they were 

held to the most basic standards of trend analyses in peer-review. 

4. 	 There is no evidence that least tern reproductive success or dispersal is density

dependent, as is claimed in the AM strategy- Two types of density-dependence have 

been observed on the Missouri River, both of which were context dependent. First, 

piping plover chick mortality increased (as a result of "agonistic" behavior at foraging 

sites) when piping plovers nested at the highest density ever recorded for this species 

on the Missouri River in 2006-2007. At normal densities, this type of behavior is rare. 

Second, owl (on the Gavins Point reach) and mink (on Lewis & Clark lake) depredation 

has wiped out large proportions of regional nesting populations in years where large 

proportions of breeding populations have been concentrated at a small number of 

nesting sites (since few other sites were available in these years). After any sort of high 

dam release that forms new habitat (e.g., the high releases of 1997, the ongoing high 

releases of 2011) tern and plover populations will be spread across numerous sites and 

this type of density-dependent mortality and its effect on reproductive success will 

disappear. Given the levels of annual habitat creation proposed under alternatives 4 and 

5, combined with infrequent habitat-forming high dam releases; it is unlikely that either 

of these situations will occur regularly. In a review of >20 years of monitoring data for 

California Least Terns, Akcakaya et al. (2003) found no relationship between least tern 

colony size and reproductive success. Similarly, no ceiling has been found for carrying 

capacity for least terns, where their populations have been extensively studied in 

California. We suggest that the importance of density dependence should be de

emphasized in the conceptual models of the AM plan. 

5. 	 Information on regional dispersal or meta-population dynamics will not necessarily help 

to determine the viability of least tern or piping plover populations on the Missouri 

River-A single metapopulation model has been constructed for least terns (Akcakaya et 

al. (2003). This model was constructed using data for the California Least Tern, which is 

much more extensive than data for Interior Least Terns. However, the primary results of 

analyses of this model is that there is so much uncertainty in parameter estimates for 

ALL demographic rates for least terns (annual reproductive success, juvenile survival to 

recruitment, adult survival, movement rates between populations) that confidence 

intervals for population projections typically range widely from extinction to extremely 

high abundances. Adding information about movement rates (as is proposed at very 
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high costs in the AM plan) will not improve population models in the sense that it will 

only add uncertainty to already uncertain models. We believe that the District has 

funded studies, through USGS and VT, which could allow for the reduction of 

uncertainty in estimates of reproductive success (e.g., fledge ratios). However, this 

would result in fairly major revisions to standard monitoring protocols, which produce 

uncertain (and likely, biased) estimates of reproductive success. We believe it is 

incumbent upon the District to evaluate the potential to reduce this major source of 

uncertainty before initiating additional costly work to add metapopulation structure to 

population models, since uncertainty associated with current estimates of reproductive 

success and survival already render most least tern population models highly uncertain. 

Despite these "uncertainties" and despite the inherent difficulty of collecting robust data to 

produce highly predictive tern and plover population models, we are not sure that this level of 

data collection is necessary to declare the ESH creation program a success or failure, or to make 

annual decisions regarding next steps. In fact, existing Corps monitoring data, despite its flaws, 

and largely because of its great spatial and temporal extent, provides good enough indices of 

least tern distribution, abundance, and reproductive performance to illustrate bird responses to 

management with enough resolution to inform decision making (see Attachment 2 to Appendix 

Bin the PEIS: indices of reproduction). 

We believe that the most important improvements to make to the AM strategy are: 

1) 	 Monitor ESH acreages in a way that they can be presented at any benchmark flow (this 

will very likely involve topographic data collection and flow modeling, and will not be 

accurate or cost-effective enough using delineations from periodically collected, 

remotely sensed imagery, as is currently proposed in the AMP). 

2) 	 Improve monitoring and management feedbacks related to vegetation management 

(e.g., detecting recruitment of pioneering species and organizing early removal of 

seedlings, since this is the most cost-effective way to maintain suitable habitat). 

3) 	 Summarize ESH acreages at biologically and management-relevant benchmark flows, 

which need to be clearly defined in the AMP. 

4) Regularly summarize bird performance metrics in relation to habitat measurements. 

5) Determine better mechanisms for integrating results from District-funded research 

studies into the decision-making process. 

6) Involve outside scientists in review of methods for field data collection, analyses, and 

presentations of existing science to decision-making bodies. 

In sum, we believe that habitat creation can be a very effective tool for maintaining regional 

least tern and piping plover populations during time periods where high dam releases do not 

result in habitat renewal. However, we believe that this action may be required less frequently, 

or in lesser magnitude than what was originally proposed in the BiOp and what has been 

proposed in Alternative 3.5 of the PEIS. We suggest that Adaptive Management could be 
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successfully employed to manage an ESH creation program on the Missouri River, but 


numerous improvements are necessary for this to occur. We suggest that the District dedicate a 


greater fraction of integrated science program resources towards evaluation of existing data 


than new research, until a balance is struck where new research results are clearly being 


integrated into the decision-making process. We suggest that independent oversight and 


scientific review of the Adaptive Management process on the Missouri River is necessary until 


the District and cooperating agencies can demonstrate more clearly that science-based 


adaptive management is truly occurring on the Missouri River. We believe that the biological 


resource of the Missouri River and limited funds for conservation work are too valuable for 


anything less to be expected from this program. 


Thank you again for the opportunity to comment on this document. 

Sincerely, 

Casey Lott 


American Bird Conservancy 


Coastal and Waterways Program Coordinator 


(208) 629-8705 
clott@abcbirds.org 
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DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, OMAHA DISTRICT 


1616 CAPITOL AVENUE 

OMAHA NE 68102-4901 


REPLY TO 

ATTENTION OF 
 26 July 2011 

Planning, Programs, and Project Management Division 

Mr. Casey Lott 
Coastal and Waterways Program Coordinator 
American Bird Conservancy 
1209 Shenandoah Drive 
Boise, Idaho 83712 

Dear Mr. Lott: 

The U.S. Army Corps of Engineers, Omaha District (Corps) received your letter dated 
June 17, 2011, in response of your review of the Final Programmatic Environmental Impact 
Statement (PEIS) for the Mechanical Creation and Maintenance ofEmergent Sandbar Habitat 
(ESH) in the Riverine Segments of the Upper Missouri River. We appreciate your review of the 
document and your input. 

We understand your concerns regarding the application of Adaptive Management, including 
refinement of metrics, informed management decisions, use of ongoing research and review. 

As described in section 4.4 of the Final PEIS, benchmark flows have been established for the 
purpose of tracking progress towards acreage goals based on historic flow records as follows: 

Gavins Point River Segment: 31,600 cfs 
Ft Randall River Segment: 30,500 cfs 
Garrison River Segment: 23,900 cfs 
Ft. Peck River Segment: 9,900 cfs 

Acreages would be tracked and rep01ied on an annual basis at these benchmark flows as well the 
acreage available in July of the nesting season being reported on. Also, section 5.4 ofAppendix H 
notes that improving flow correction methods is a high priority for the sub-program and ahigh 
priority investigation. 

Regarding feedback related to vegetation management, as described in section 5 .4 of Appendix H, 
determining an effective method of removing vegetation is also a high priority for the ESH sub
program and is a high priority investigation listed in the Strategy. 

In response to summarizing bird performance metrics in relation to habitat measurements, section 
7.2 of Appendix H describes the process of Annual AM Reports. These will include summaries of 
data collected and analyses, including ESH acreages at both benchmark flows and biologically
relevant annual flows, metrics of bird populations and bird productivity, and other relevant metrics 
and data. These will be used to influence decisions about the amount, type, and location of habitat 
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to be created and will general follow decision criteria established in sections 4.1, 6.1, 6.2.2, and 7.2 
ofAppendix H. 

The USACE recognizes that the incorporation of preliminary results of investigations into Annual 
AM Reports and into the decision-making process would be beneficial to the process and is working 
with resource providers to improve the process and overcome institutional barriers. 

In response to the recommendation for additional scientific review, as described in section 12 of the 
PEIS, the entire document including Appendix H underwent a multi-disciplinary Independent 
External Peer Review in which comments were received and changes were made to the document 
based on these comments prior to public review. In addition, section 4.5 of "The Missouri River 
Recovery Program Adaptive Management Process Framework", which guides the development and 
implementation of AM Strategies, notes the incorporation of Independent Review into the process 
as deemed appropriate. 

Mechanical creation of ESH is very effective and has been the only successful management method 
for creating productive ESH. The precedence of the analysis provided throughout the document is 
one of avoidance or minimization of impacts. The selection of the Adaptive Management 
Implementation Process (AMIP) as the preferred alternative was based upon USACE recognition 
that the amount of habitat required is uncertain. The AMIP allows for flexibility to provide habitat 
up to a point of meeting population goals, therefore minimizing impacts, avoiding sensitive 
resources, using less-impactful or costly construction methodologies as they become available, and 
avoiding over-construction ofhabitat. While the preferred alternative includes a construction 
ceiling of acres associated with Alternative 3.5, it is anticipated that biological metrics will be 
reached at fewer acres and maintained. 

The comments received on the Final PEIS will be summarized in the Record of Decision (ROD) 
and we will provide the comment letters received as well as Corps response letters in an errata 
sheet, both ofwhich will be distributed or made available to agencies and the public. 

Thank you again for your review of the Final PEIS and your continued interest in the ESH Program 
and status of the terns and plovers. Ifyou have any additional questions, please coordinate through 
the point of contact for the ESH PEIS, Cindy Upah, at (402) 995-2672. 

Sincerely, 

Lt:1~ 
Eric Laux 
Acting Chief, Environmental Resources and Missouri 
River Recovery Program Plan Formulation Section 



From: Kejth Perkins 
To: Upah Cypthja S NWO 

Cc: Keith Perkins : Stephen K Wilson@nps.gov: "sidstrange@botmail.com" 

Subject: RE: Final Emergent Sandbar Habitat Programmatic EIS (UNCLASSIFIED) for 59 mile reach of Missouri River 
below Gavin"s Fbint Dam, SD 

Date: Friday, June 17, 201111: 14: 10 AM 

Cynthia, My opinion is: I distinctly remember one USCE member's comment in response to my 
informing the Mussel Roundtable group that thousands of unionids had been killed by early Emergent 
Sandbar Projects. This person said: "You don't stop an interstate highway for a dead deer." Ever since I 
can't shake the feeling that this expressed sentiment accurately represents the Corps' attitude about 
environmental consequences of their construction projects on the 59 mile reach below Gavin's Point 
Dam. The "mussel roundtable" meeting of 2007 did not determine that annual surveys for mussels were 
required-no one even asked for them, it did however find it likely that a population of Leptodea 
leptodon inhabited the 59 mile section. The recommended sites to be surveyed for this endangered 
species have never been collected. Specifically I am talking about fast water areas near the dam and in 
association with rock riprap intended for stabilization (both areas I predicted to be good candidates for 
habitat for L. leptodon). I assume that such survey work is required by The ESA especially considering 
that these mussels are probably more rare than the birds the project is designed to assist. This survey 
work for the endanger species Leptodea leptodon should be done before activities as destructive as 
Mechanical Creation occur. Further the term "pocket" as applied to unionids is in reference to a single 
study conducted by Ecological Specialists (ES) and is insufficient to protect the or even address the 
status of the unionid resource in the 59 mile section. ES missed a number of concentrations (perhaps 
pockets) of these animals and three live species on Audubon Bend alone. The 59 mile section currently 
contains a greater diversity of unionids than any river in SD. Audubon Bend shows the greatest diversity 
of these animals anywhere on the 59 mile stretch and the great majority of them are not found in 
"pockets" or at least not pockets found by Ecological Specialists. The use of the term "pockets" is, at 
best, a red herring and should not be the sole determiner of site determination relative to unionids. You 
should be additionally use the layered GPS/unionid data supplied by me to the NPS. You, Luke and 
anyone else can see exactly where these animals are (although as sandbars and other hydrographic 
features shift in position so will these animals). As I have mentioned to you in the past, you have access 
to the species and GPS locations of every live unionid found by me on the 59 mile Gavin's Point reach 
via Stephen K. Wilson of the NPS-have you availed yourself of this information? Ecological Specialists 
started by following my maps and confirmed all early data reported by me in their own work (indeed 
adding one live species-Q. pustulosa). Mechanical Creation of Emergent Sandbar Habitat (MC of ESH) 
has been, is and will continue to be devastating to this unionid diversity. As a family of animals, it may 
be that none is more endangered than the unionids. These proposed projects will severely and 
adversely affect unionid populations and should be rejected as an environmentally unacceptable 
alternative. In the impounded waters of the Missouri River, Mechanical Creation may be a good 
alternative but not in the unchannelized section below Gavin's Point Dam where great environmental 
harm will be done. This spring the COE (presumably unintentionally) is following the 2000 BiOp. I 
predict that it will be far more successful in producing more sustainable bird numbers in the 59 mile 
reach than the tens of millions of dollars spent on Mechanical Creation of ESH. Further I predict that 
this spring's (2011) rise, while excessive due both to above normal precipitation and to poor 
practice/judgment, will also benefit fish such as pallid sturgeon, blue suckers and American eels. I 
believe properly controlled rises as originally proposed by the 2000 BiOp can likewise produce benefit to 
endangered species (fish, birds and unionids) without causing the flood damage generated in 2011 and 
without costing tens of millions of dollars. Can you assure me that Mechanical Creation of ESH will not 
harm these fish? Can you assure me that COE dredges and power shovels have/will neither excavated 
nor buried concentrations of hibernating turtles during ESH creation? How many horned owls has COE 
relocated (is COE killing any predators?)? How are these relocated owls faring? These are direct and 
pertinent questions in my mind and deserve direct answers. I predict that the downsides to MC of ESH 
will be greater than the upsides in the 59 mile stretch below Gavin's Point Dam and at great financial 
cost to the country. When I read the opening paragraph of the EIS Abstract I find it particularly 
misleading to refer to MC of ESH as a ... "safe, efficient and cost effective manner that minimizes 
negative environmental impacts". Safe can't include positioning 5-600 gallon diesel/gasoline tanks on 
rafts in the Missouri River, safe can't include helicopters broadcast spraying Rodeo herbicide over 
sandbars in the middle of the MNRR and crashing, safe can't include unintentionally driving power 
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shovels off constructed sand roads into 5-6 feet of water, safe can't include disking up sandbars-at 

least not safe for the herptofauna and invertebrates. Efficient can't include resuspending unknown tons 

of sediment to watch much of it be carried downstream instead of being deposited where intended and 

even then being washed out with the next high water, efficient can't include disking native vegetation 

only to see it replaced within weeks by a flora more dominated by more aggressive exotic species. I 

suppose relative to many actions that these federal agencies are accustomed to this all seems a bargain 

but I don't buy cost effective. How much money has been spent so far on contractor fees, federal 

employee wages and benefits, state, local and support employees, processing and printing? How much 

money (federal, state and others-across all agencies-wages, printing, studies, etc.) has it cost to even 

prepare this EIS of over 1400 pages? Further, since you intend an Adaptive Management 

Implementation Plan (AMIP) both the economic cost and the environmental cost are potentially endless. 

It has been explained that AMIP would allow for less construction than the "'2000 acre cap on the 59 

mile stretch if bird goals are met which I agree would be a good thing. But it would also require 

building up to '2000 acres then endless maintenance of those acres if birds don't respond adequately to 

meet goals. This amounts to sacrificing an ecosystem with all of its native species, some of which also 

have status, in an attempt to enhance the populations of two species the historic populations of which 

seem somewhat open to debate. I view this open ended environmental destruction and endless sinkhole 

for money as unacceptable. The 2003 Amendment is not the BiOp. I call it PoOp for political opinion 

(although it makes politics look good) and following it will have profound, permanent and detrimental 

impacts on what is left of a quality if not wholly natural river system. Much to their credit the NPS has 

expressed some similar concerns. None of this even begins to address the concerns of local landowners 

about these projects altering stream flows and causing increased erosion of their property especially 

during times like this spring (2011), landowners, I might add, both you and the NPS are charged to 

serve and whose good will and support I assume you desire. 


Cynthia, I recognize that the USACE has a difficult job attempting to satisfy a myriad of clients with 

divergent and difficult/impossible to reconcile needs. I further offer kudos to the CORPS for excellent 

performance of many of its responsibilities. I have benefitted both professionally and personally from 

some of these projects. In spite of this I must insist that the 59 mile stretch of Missouri River below 

Gavin's Point Dam is like no other part of this mighty river. It is not impounded nor is it channelized 

(although some of it should be stabilized) and it is open all the way to its mouth. It has developed a 

native flora and fauna of its own that should not be damaged. I strongly urge you to reject this action 

as applied to the 59 mile stretch of Missouri. 


Sincerely, Keith Perkins III, Associate Professor of Biology, Student of Unionids and other aquatic 

organisms 


-----Original Message----
From: Upah, Cynthia S NWO [majlto:Cynthja .S.Upah@usace.army.mj!] 

Sent: Wednesday, May 18, 2011 1:06 PM 

To: Upah, Cynthia S NWO 

Subject: Final Emergent Sandbar Habitat Programmatic EIS (UNCLASSIFIED) 


Classification: UNCLASSIFIED 

Caveats: NONE 


Hello, 


I wanted to let you know that the Final Programmatic EIS for the Mechanical and Artificial Creation and 

Maintenance of ESH on the Riverine Segments of the Upper Missouri River will be released on Friday, 

May 20 with publication of a Notice of Availability in the Federal Register. The final comment period will 

be open until Monday, June 20. A Record of Decision (ROD) is anticipated in August 2011. 


Thank you for your comments on the Draft Programmatic EIS. Comments were noted and addressed in 

Appendix J. Previous notices of availability, agency correspondence and previous scoping summary are 

in Appendices A and E. A press release will be sent out on Friday to also reach others in the 

community. Please feel free to forward this information to those who may have an interest. 


The document and appendices are available to view online at: 

http: //www.morjyerrecoyery.ow/mrrp/MRRP PUB DEV.download documentation pejs 


mailto:Cynthia.S.Upah@usace.army.mil
http://www.moriverrecovery.org/mrrp/MRRP_PUB_DEV.download_documentation_peis


<http://www.moriverrecovery.ora/mrro/MRRP PUB DEV.download documentation peis> 

Thank you for your interest in and input regarding the ESH program. 

Cindy Upah 

Cynthia S. Upah 
Environmental Resources Specialist 
U.S. Army Corps of Engineers 
Omaha District 
1616 Capitol Avenue 
Omaha, NE 68102 
(402) 995- 2672 
cynthia.s.upah@usace.army.mil < mailto:cynthia .s.upah@usace.army.mil > 

Classification: UNCLASSIFIED 
Caveats: NONE 

http://www.moriverrecovery.org/mrrp/MRRP_PUB_DEV.download_documentation_peis
mailto:cynthia.s.upah@usace.army.mil
mailto:cynthia.s.upah@usace.army.mil


DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, OMAHA DISTRICT 


1616 CAPITOL AVENUE 

OMAHA NE 68102-4901 


REPLY TO 

ATTENTION OF July 11 , 2011 


Planning, Programs, and Project Management Division 

Mr. Keith Perkins 
Associate Professor, Biology 
University ofSioux Falls 
1101 W. 22nd Street 
Sioux Falls, South Dakota 57105-1600 

Dear Mr Perkins: 

The U.S. Army Corps of Engineers, Omaha District (Corps) received your E-mail dated 
June 17, 2011, in response of your review of the Final Programmatic Environmental Impact 
Statement (PEIS) for the Mechanical Creation and maintenance of Emergent Sandbar Habitat 
(ESH) in the Riverine Segments of the Upper Missouri River. We appreciate your review and 
understand your continued interest in the ESH Program and your concerns regarding potential 
impacts. 

Our responses to your comments are provided below: 

1) Surveys. The recommended sites for surveys concerning a possible population of Leptodea 
leptodon in the Gavins Point Reach include those which are near the dam and in association 
with rock riprap. The site-selection process for ESH would generally exclude such areas, 
further minimizing potential impacts to the species. However, it is anticipated that periodic pre
and post-construction mussel surveys could occur in association with representative site-specific 
ESH projects. These surveys would be subject to river conditions and funding. 

2) 	 Utilization of an identified "pocket": The use of the analysis which identified mussel pockets is 
the basis on which buffers have been identified (avoidance within 1,750 ft); however, they 
would not be the sole determination of site selection. Coordination at the individual project 
level will occur during the formulation and NEPA process. We are happy to utilize other 
existing data, including the GIS data you mentioned, and receive further input on avoidance or 
minimization measures at the project level. 

3) 	 Mechanical creation affecting unionids, reptiles and amphibians. The Final PEIS does 
recognize a potential moderate level of impacts to fish, invertebrates and wildlife at the level of 
implementation required for the maximum construction ceiling of acres associated with 
Alternative 3.5. However, the preferred alternative of an Adaptive Management 
Implementation Process (AMIP), and the utilization of buffer zones around sensitive resources, 
emphasize minimization of impacts as well as incremental implementation of the program based 
upon tern and plover response. Ifbiological metrics are met at lesser acreage amounts, those 
levels would be maintained, meaning less construction and disturbance. In addition, impacts on 
a local scale can be minimized or avoided through coordination as outlined in #2 above. 
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4) 	 Safety practices during construction: Handling of equipment, fuels or pesticides must occur 
within Federal, state and local standards, often requiring permits, and utilizing best management 
practices. 

5) 	 Suspension of sediment and duration ofsandbars: In such a dynamic river system, sediment is 
continually moving in and out ofsuspension. Construction methodologies have been developed 
so as not to change the cross section of the river. Geomorphic conditions in the vicinity of ESH 
projects are monitored on a semi-annual basis. In addition, to address questions regarding 
localized sediment transport, the ESH program has developed a geomorphic analysis of selected 
sites in the Gavins Point River Segment. This effort will help examine and identify changes in 
the river morphology that could be a result of ESH construction, and will inform modifications 
to the design process and assumptions if necessary. The anticipated length of performance of 
constructed sandbars is 5 - 10 years, based upon erosion and vegetation encroachment. 
Maintenance of the sandbars could extend this timeframe. 

6) Removal of vegetation: The purpose ofconstructing ESH is to provide a nearly bare sand 
environment for the birds to nest; therefore, vegetation removal is necessary. However, several 
analyses presented in chapter 6 highlight that on such a large reach rich in vegetation, the 
quantities ofvegetation removal required for ESH would not have significant impacts. In 
addition, the Corps project office staff aggressively identify and treat for invasive species, and 
adhere to the NPS' Exotic Plant Management Plan for the Missouri National Recreational River 
(MNRR). 

7) Cost effectiveness: The cost of the ESH program must be viewed in context ofmitigating for 
the operation of the Missouri River main stem system, which enables operation for all 8 
authorized purposes. Major national and regional economic benefits are gained, including 
benefits from hydropower, water supply, irrigation, flood protection, navigation, recreation, 
water quality and fish and wildlife. The Corps must also weigh the impacts to those authorized 
purposes if found in jeopardy. Simply dividing the annual construction cost of ESH by the 
number ofbirds fledged would not be representative of the benefits provided. Each year's 
actions impact more than just the adults and fledglings for that year, but many future 
generations (benefits extending approximately 5-7 years). Constructed sandbars are also 
believed to benefit the entire population and not just the birds nesting on those bars, as well as 
many other species, by providing additional highly productive areas. 

At this time, we feel that affects on the unionid community at the programmatic/reach scale of the 
document is accurate, and that continued coordination at the individual project level can continue to 
minimize impacts to mussels, other invertebrates and herptofauna. 

We will summarize these comments in the Record ofDecision (ROD) and will provide the 
comment letters received as well as Corps response letters in an errata sheet, both of which will be 
distributed or made available to agencies and the public. 



Thank you again for your review of the Final PEIS and your commitment to the river and the 
species it supports. Ifyou have any additional questions, please coordinate through the point of 
contact for the ESH PEIS, Ms. Cindy Upah, ( 402) 995-2672. 

Sincerely, 
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Eric Laux 
Acting Chief, Environmental Resources and Missouri 

River Recovery Program Plan Formulation Section 



State of North Dakota 

Office of the State Engineer 

900 EAST BOULEVARD A VE. • BISMARCK, ND 58505-0850 
701-328-2750 • FAX 701-328-3696 • http://swc.nd.gov 

July 6, 2011 

US Army Corps of Engineers, Omaha District 
ATTN: Cynthia S. Upah 
1616 Capitol Ave. 
Omaha, Nebraska 68102-4901 

Dear Ms. Upah: 

The State Engineer has the following comments on the Final Programmatic Environmental 
Impact Statement for the Mechanical Creation and Maintenance of Emergent Sandbar 
Habitat in the Riverine Segments of the Upper Missouri River (FPEIS). 

The U.S. Army Corps of Engineers (Corps) has identified an Adaptive Management 
Implementation Process (AMIP) as the preferred alternative in the FPEIS. The key concept 
of the AMIP being that rather than selecting a specific acreage alternative, actions will be 
progressively implemented until the desired biological response is attained and sustained. 
Emergent sandbar habitat (ESH) will be constructed and maintained up to the acreage 
identified in Alternative 3.5. Construction of ESH will be accompanied by monitoring a 
combination of biological and physical metrics (i.e. fledge ratios and adult populations) to 
determine success of the program. However, if Alternative 3.5 is fully implemented and the 
birds are not meeting biological metrics, the Corps can consider continuing to higher 
acreage alternatives or look to other methodologies. 

Alternative 3.5 has identified a goal of 15.4 acres of ESH per river-mile for a total of 1,327 
acres of ESH for the Garrison Reach of the Missouri River and a goal of 4,3 70 acres of ESH 
for the entire upper Missouri River at an annual construction and maintenance cost of 
$68,400,000. 

While I support the Corps efforts to recover the least tern and piping plover on the 
Missouri River, I am concerned that the goal of creating and maintaining ESH through 
mechanical means on the Missouri River is not prudent because of the scope of the project, 
projected annual costs, and the erosive and dynamic nature of the river. Also, the Corps is 
in the middle of testing various methods to create and maintain ESH on the Missouri River. 
This study is incomplete and the final results are not yet known. It would seem prudent for 
the Corps to fully test and evaluate the various methods available to create and maintain 
ESH prior to implementing a method with known high costs and unknown results. This 
year's Missouri River flood makes this all the more relevant. Much, if not all, of the ESH 
mechanically constructed by the Corps in recent years, at great expense has likely been 
greatly altered if not destroyed by this flood event. The flood's impact to ESH on the 

TODD SANDO, P.E. 

STATE ENGINEER 




Missouri River needs to be fully evaluated before moving forward with a very expensive 
and socially unpalatable plan. 

We know that the high flows of 1997 created considerable habitat for terns and plovers on 
the Missouri River in North Dakota and that bird use, fledge ratios, and bird numbers 
increased dramatically. This ESH has gradually become vegetated rendering much of it 
undesirable to terns and plovers. Some ESH has been eroded. 

Because of the historically high flows we are currently experiencing on the upper Missouri 
River, I believe that once again, considerable ESH will have been created on the Missouri 
River once flows return to more "normal" levels. It would seem wise for the Corps to make 
every effort possible to maintain this newly created ESH in optimal condition for terns and 
plovers rather than going through the costly process of mechanically creating new ESH for 
terns and plovers. This may be as simple and relatively inexpensive as applying Glyphosate 
to any newly created ESH annually after any hatched chicks have fledged to prevent 
establishment of vegetation. It should be noted that annual appropriations sufficient 
enough to mechanically create and maintain the acreage of ESH identified in the FPEIS, 
essentially in perpetuity, couldn't be relied upon. 

I understand that the 2003 U.S. Fish and Wildlife Service Amendment to the 2000 
Biological Opinion compels the Corps to do what it can to no longer jeopardize the 
continued existence of the least tern and piping plover through its operation of the 
mainstem reservoirs on the Missouri River. However, it is imperative that the Corps 
accomplishes this objective utilizing the most cost effective and socially acceptable 
methods practicable. 

This year's flood event will most certainly result in a dramatic change in the physical 
appearance and dynamics of the Missouri River. Channel migration, channel deepening, a 
larger Lake Oahe delta, sandbars lost and gained, and large amounts of debris can be 
expected. There is much to be learned from the great Missouri River flood event of 2011. 
One of those things might be that mechanical construction of ESH on the Missouri River 
may not be money well spent. 

Thank you for the opportunity to provide comments on the FPEIS. I look forward to our 
continued involvement in the Corps efforts in the recovery of the least tern and piping 
plover. 

Sincerely, 

T

Todd Sando, PE 
State Engineer 

S:GH:mmb/1625 



DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, OMAHA DISTRICT 


1616 CAPITOL AVENUE 

OMAHA NE 68102-4901 


REPLY TO 

ATTENTION OF 
 26 July 2011 

Planning, Programs, and Project Management Division 

Mr. Todd Sando 
State of North Dakota 
Office of the State Engineer 
900 East Boulevard A venue 
Bismarck, North Dakota 58505-0850 

Dear Mr. Sando: 

The U.S. Army Corps of Engineers, Omaha District (Corps) received your letter dated 
July 6, 2011, in response of your review of the Final Programmatic Environmental Impact 
Statement (PEIS) for the Mechanical Creation and maintenance ofEmergent Sandbar Habitat 
(ESH) in the Riverine Segments of the Upper Missouri River. We appreciate your review of the 
document and your input. 

We understand your concerns regarding creating and maintain ESH on the Missouri River through 
mechanical means due to scope of the project, unknown potential ofalternative methods, estimated 
annual costs, and dynamic river conditions. The preferred alternative presented in the Final PEIS is 
much-reduced from what was originally scoped in 2005, with a reduction in acres per river mile 
(ac/rm) from 50 to a maximum of 15 ac/rm in the Garrison River Segment. The Adaptive 
Management Implementation Process (AMIP) preferred alternative allows for flexibility to provide 
habitat up to a point of meeting population goals, therefore minimizing impacts, avoiding sensitive 
resources, using less-impactful construction methodologies as they become available, and avoiding 
over-construction of habitat. 

While mechanical means have been the only proven successful management method of creating 
productive ESH (meeting population and fledge ratio goals), alternative methods such as vegetation 
removal do hold promise, are being tested, and could be incorporated as primary methods if proven 
successful. In the mean time, individual projects created mechanically will provide much needed 
habitat for the birds. Delaying construction of habitat created through proven means while testing 
alternative methods could impact recovery of the species. 

The uncertainty of the effect of flows on habitat availability, particularly in high water years, has 
been addressed in part by past designs. Through previous planning, the flow-frequency in each 
river segment has been evaluated and top elevations of the constructed sandbars have been set to 
ensure habitat availability up to the 20% exceedance flow (20% chance of flows overtopping the bar 
in any give year). Sandbar complexes are also often tiered at different heights. This has allowed 
for diversity in sandbar habitat throughout the changing flow conditions. In continuous years of 
high water, the exceedance flow may need to be increased to continue to provide habitat at higher 
flows. In addition, the Corps is evaluating ways to maintain high elevation (nesting) habitat created 
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by the historic 2011 flows. As the effects of the 2011 events are assessed, the flexibility of the 
AMIP preferred alternative will play an important role. 

It is noted in the Final PEIS that considerable uncertainties exist related to funding, which is subject 
to Administrative and Congressional action. The actual construction duration will depend on 
annual programmatic funding and on various factors (such as erosion or accumulation of habitat). 
The cost of the ESH program must be viewed in the context of mitigating for the operation of the 
Missouri River Main Stem System, avoiding jeopardy of both bird species, and allowing for the 
operation of the System for all authorized purposes. In addition, each year's actions impact more 
than just the adults and fledglings for that year, but many future generations, and support recovery 
ofboth species by providing additional highly productive areas to the entire population. 

At this time, we do not feel that additional information needs to be added to the Final PEIS in the 
form ofa supplemental NEPA document, but we will summarize the comments received in the 
Record of Decision (ROD) and will provide the comment letters received as well as Corps response 
letters in an errata sheet, both of which will be distributed or made available to agencies and the 
public. 

Thank you again for your review of the Final PEIS and your input. We look forward to continuing 
to work with the State ofNorth Dakota on the implementation of the ESH program and future 
individual ESH projects. Ifyou have any additional questions, please coordinate through the point 
of contact for the ESH PEIS, Cindy Upah, at ( 402) 995-2672. 

-2

Eric Laux 
Chief, Environmental Resources and Missouri River 
Recovery Program Plan Formulation Section 
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