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ABSTRACT:  The Upper Mississippi River-Illinois Waterway (UMR-IWW) System Navigation Feasibility 
Study has been restructured to give equal consideration of fish and wildlife resources along with navigation 
improvement planning.  The objectives of this restructured feasibility study are to relieve lock congestion, achieve  
a sustainable ecosystem, and holistically address ecosystem and floodplain management needs related to navigation.  
The restructured navigation study will seek to ensure that the rivers and waterway system continues to be an 
effective transportation system and a nationally treasured ecological resource.  The restructured study will:  
(1) further identify the long-term economic and ecological needs, and potential measures to meet those needs, 
through collaboration with interested agencies, stakeholders and the public; (2) evaluate various alternative plans  
to address those needs; (3) present a plan consisting of a set of measures for implementation that will achieve the 
study objectives; and (4) identify and address issues related to the implementation of the recommended plan. 

Four two-day workshops were held during November 2002, to aid the process of establishing measurable 
environmental objectives for the Upper Mississippi River-Illinois Waterway (UMR-IWW) System.  Workshops were 
conducted in Peoria, Illinois; St. Louis, Missouri; La Crosse, Wisconsin; and Moline, Illinois. 

The workshops were structured to achieve the following main objectives: 
1) Identification of UMR-IWW environmental objectives 

Collaboratively review, refine, and add to a database of specific, quantitative, local to regional scale 
environmental objectives building on previous work from the EMP Habitat Needs Assessment, 
Mississippi River Environmental Pool Plans, USFWS Comprehensive Conservation Plans, and related 
study efforts. 

2) Identification of UMR-IWW management actions 
Review and identify management actions that are most likely to contribute to achieving the established 
goals and objectives. 

3) Discuss and identify species and population parameters 
Identify plant and animal species and appropriate units of measure that should be considered for future 
environmental objectives planning efforts. 

4) Present and discuss UMR-IWW ecosystem conceptual model 
Present and discuss the utility of developing an UMR-IWW ecosystem conceptual model to gain a better 
understanding of the linkages between environmental objectives, management actions, and the state of 
the ecosystem. 

The findings of these workshops are presented herein. 
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Preface 

The work reported herein was conducted as part of the Upper Mississippi 
River - Illinois Waterway (UMR-IWW) System Navigation Study.  The 
information generated for this interim effort will be considered as part of the plan 
formulation process for the System Navigation Study. 

The UMR-IWW System Navigation Study is being conducted by the U.S. 
Army Engineer Districts of Rock Island, St. Louis, and St. Paul under the 
authority of Section 216 of the Flood Control Act of 1970.  Commercial 
navigation traffic is increasing and, in consideration of existing system lock 
constraints, will result in traffic delays that will continue to grow in the future.  
The system navigation study scope is to examine the feasibility of navigation 
improvements to the Upper Mississippi River and Illinois Waterway to reduce 
delays to commercial navigation traffic.  The study will determine the location 
and appropriate sequencing of potential navigation improvements on the system, 
prioritizing the improvements for the 50-year planning horizon from 2000 
through 2050.  The final product of the System Navigation Study is a Feasibility 
Report which is the decision document for processing to Congress. 

This report was written by Henry C. DeHaan, Nicole M. McVay, and Charles 
H. Theiling, U.S. Army Engineer District, Rock Island, and Rebecca S. Soileau, 
U.S. Army Engineer District, St. Paul. 
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1 Background 

The Upper Mississippi River-Illinois Waterway (UMR-IWW) System 
Navigation Feasibility Study has been restructured to give equal consideration of 
fish and wildlife resources along with navigation improvement planning.  The 
objectives of this restructured feasibility study are to relieve lock congestion, 
achieve a sustainable ecosystem, and holistically address ecosystem and 
floodplain management needs related to navigation.  The restructured navigation 
study will seek to ensure that the rivers and waterway system continues to be an 
effective transportation system and a nationally treasured ecological resource.  
The restructured study will: (1) further identify the long-term economic and 
ecological needs, and potential measures to meet those needs, through 
collaboration with interested agencies, stakeholders and the public; (2) evaluate 
various alternative plans to address those needs; (3) present a plan consisting of  
a set of measures for implementation that will achieve the study objectives; and 
(4) identify and address issues related to the implementation of the recommended 
plan. 

Navigation System 

The study area comprises the Upper Mississippi River and the entire Illinois 
Waterway and lies within portions of Illinois, Iowa, Minnesota, Missouri, and 
Wisconsin.  It also includes the navigable reaches of four tributary rivers, the 
Minnesota, St. Croix, Black, and Kaskaskia.  The Upper Mississippi River 
extends 854 miles from the confluence with the Ohio River to Upper St. Anthony 
Falls Lock in Minneapolis-St. Paul, Minnesota.  The Illinois Waterway extends 
327 miles from its confluence with the Mississippi River to Lake Michigan via 
the Illinois River, Des Plaines River, and a series of canals.  The total Upper 
Mississippi River and Illinois Waterway navigation system contains 1,200 miles 
of nine-foot deep channels, 37 lock and dam sites (43 locks; Figure 1) and 
thousands of channel training structures. 

Much of the UMR-IWW lock and dam system was in place by the 1940s, 
built and sized for the vessels of that time.  Except as noted below, the locks are 
600 feet long, although, most modern tow configurations on the UMR-IWW 
include 15 barges and approach 1,200 feet long.  As a result, tows must lock 
through using a time-consuming two-step process in which the first three rows of 
barges (9 barges) are locked through first and the last two rows of barges (6 
barges) and the towboat are locked through second.  The entire process may take 
1.5 hours or longer depending on many variables.  In contrast, Lock 19 has a  



 

 
Figure 1. UMR-IWW Locks and Dams 

 

1,200-foot lock and Melvin Price Lock and Dam (Lock 26 replacement) and 
Lock 27 (Chain-of-Rocks Lock) have both a 1,200-foot and a 600-foot chamber 
at each site.  The lockage process takes an average of 1.0 hours at Lock 19 and 
0.6 hours at Locks 26 and 27. 
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Ecosystem 

The UMR-IWW ecosystem includes the river reaches previously described, as 
well as the habitats within their floodplain systems.  The total acreage of the 
river-floodplain system exceeds 2.6 million acres of aquatic, wetland, forest, 
grassland, agricultural, and urban land cover and land use.  The Mississippi 
Flyway is used by more than 40% of the migratory waterfowl traversing the 
United States.  These migratory birds and the threatened and endangered species 
(T&E Species) in the region are the focus of considerable Federal wildlife 
management activities along the Upper Mississippi and Illinois Rivers.  For many 
species in Iowa, Illinois, and Missouri, the most important and abundant habitat 
is provided by the mainstem river. 

Land cover and land use types are disproportionately distributed throughout 
the river system, and their absolute abundance is dependent on the total area and 
geomorphology of the reach under consideration (Figure 2).  The largest 
differences occur in the amount and distribution of agriculture and the proportion 
of open water in the floodplain.  Agriculture protected by levees dominates the 
wide floodplain south of Rock Island, Illinois and in the lower Illinois Waterway. 
Open water on public lands occupies a greater proportion of the floodplain north 
of Rock Island.  Wetland classes are generally more abundant above Rock Island, 
wet meadows are fairly evenly distributed, and grasslands are rare throughout the 
river system.  Forest classes generally occupy between 10 to 20 percent of the 
floodplain in a narrow strip along the river banks throughout the system. 
 

 
Figure 2. Areas in red show the extent of selected UMR-IWW land cover or 

land use types 
 

Section 1103 of the Water Resources Development Act of 1986 recognized 
the UMR-IWW System as a unique, nationally significant ecosystem and a 
nationally significant commercial navigation system.  The system provides:  
 
1. a means for shippers to transport commodities---130 million tons on the 

Mississippi River and 44 million tons on the Illinois Waterway in 2000; 



2. over 600 plant species providing food and habitat for at least 485 species of 
birds, mammals, amphibians, reptiles, and fish (including 10 Federally 
endangered or threatened species and 100 state listed species); 

3. more than 226,650 acres managed by 15 units of the U.S. Fish & Wildlife 
Service National Wildlife and Fish Refuge System; 

4. water supply for 22 communities, many farmers and industries; 

5. a multi-use recreational resource providing more than 11 million recreational 
visits each year; and 

6. cultural evidence of our Nation’s past. 
 

Establishing Goals for the System 

The original UMR-IWW Navigation Feasibility Study was narrowly focused 
on the problem of reducing commercial navigation traffic congestion on the 
system.  Coordination was occurring between economic and environmental 
interests; however, the work was being accomplished independently.  With the 
new focus of the restructured study including ecological sustainability, it became 
important for the stakeholders on the system to prepare a common vision for the 
future of the UMR-IWW.  In November 2001, the Economic Coordinating 
Committee (ECC) and the Navigation Environmental Coordinating Committee 
(NECC) met jointly to prepare this vision: 

“To seek long-term sustainability of the economic uses and ecological integrity of the 
Upper Mississippi River System” 

The following definition of sustainability was collaboratively developed and 
agreed to by the group as well:  

“The balance of economic, ecological, and social conditions so as to meet the 
current, projected, and future needs of the Upper Mississippi River System without 
compromising the ability of future generations to meet their needs.” 

This definition will serve as the primary goal for integrated and adaptive 
management of the Upper Mississippi River System. 

Planning for future navigation system infrastructure needs; navigation system 
operation and maintenance; habitat protection, enhancement, and restoration; 
river recreation; floodplain management; and water quality management will be 
conducted in the context of a comprehensive set of clear goals and objectives for 
the desired condition of the UMR-IWW System.  Setting these goals and 
objectives shall be done collaboratively, with participation of the full community 
of river stakeholders.  Development of a set of measurable objectives for 
integrated and adaptive management of the UMR-IWW System will be 
challenging.  It will require considerable collaboration, making use of conceptual 
models, predictive models, and visualization tools to comprehend the 
interconnections between system components to enable the community of 
stakeholders to actively participate in planning for a sustainable multiple use 
river-floodplain system.  Integrated planning will be an on-going effort to 
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 optimize the National economic and environmental benefits achieved from 
efficient and effective adaptive river management. 
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Integrated Management 

The restructured Feasibility Study will strive to integrate Federal river 
management activities to achieve sustainability of the System.  The Federal 
activities to be coordinated under the sustainability umbrella include operation 
and maintenance of the 9-Foot Channel Project, the Environmental Management 
Program, Environmental Continuing Authorities Programs (CAP; i.e., Sections 
204, 206, and 1135), the Water Resources Development Act of 1999 (Public Law 
106-53 §459) Comprehensive Plan for the floodplain, U.S. Fish and Wildlife 
Service Refuge management, and the Illinois River Basin Restoration initiatives 
(Illinois River Ecosystem Restoration Feasibility Study and Water Resources 
Development Act of 2000, Public Law 106-541 Section 519, Illinois River Basin 
Restoration).  A conceptual illustration of the floodplain and the areas of 
responsibility for these various ongoing Federal actions is presented in Figure 3.  
The restructured Feasibility Study provides the mechanism to define the baseline 
ecosystem sustainability goals and objectives that may be used across Federal 
management activities within the spatial limits described in Figure 3.  Each 
individual program can then operationalize within its area of responsibility.  The 
Navigation Feasibility Study will formulate management for sustainability within 
the limits of the UMR-IWW navigation project.  Likewise, the Comprehensive 
Study will define management for sustainability for projects related to flood 
damage reduction in the leveed and unleveed UMR-IWW floodplain.  The 
Illinois River Basin Restoration initiatives will address management for 
sustainability on the Illinois River, floodplain, and throughout the basin.  The 
Environmental Management Program and Environmental CAP (Sections 204, 
206, and 1135) can integrate the baseline sustainability goals and continue to 
operate throughout the river floodplain system.  The U.S. Fish and Wildlife 
Service Refuge Comprehensive Conservation Plans may incorporate the baseline 
sustainability goals and objectives relevant to UMR-IWW Refuge lands.  A 
schematic of these planning relationships is shown in Figure 4.  There are 
obvious overlaps and gray areas that will need to be further defined during the 
remainder of the restructured Feasibility Study.  The Feasibility Study will 
evaluate opportunities for better integration of the various Federal programs 
including new or modified authorities.  The Feasibility Study will also attempt to 
identify non-federal land management initiatives that could be integrated into this 
effort. 

Achieving sustainability of the river system will require close collaboration 
with Federal, State, and non-governmental organizations.  The Feasibility Study 
Team will continue to work closely with stakeholders to further develop the 
baseline sustainability goals and objectives.  The study will also develop plans to 
adaptively identify, implement, and evaluate management actions that are most 
likely to contribute to achieving the established goals and objectives. 



 

 
Figure 3. Schematic representation of a river reach illustrating the general types 

of land uses and ownership and the approximate extent of river 
management authorities including: the Environmental Management 
Program, Environmental CAP, States, Non-Governmental 
Organizations (NGOs), U.S. Fish and Wildlife Service Refuges, the 
floodplain Comprehensive Study, Illinois River Restoration (Illinois 
2020), and the UMR-IWW Navigation Study 
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Figure 4. Goals and Objectives for the UMR-IWW System will be established in 

a comprehensive fashion under the authority of the Restructured 
Navigation Feasibility Study.  Detailed planning and implementation 
will be assumed under various Federal authorities 

 



2 Introduction to the Workshops 

Four two-day workshops were held during November 2002, to aid the process 
of establishing measurable environmental objectives for the Upper Mississippi 
River-Illinois Waterway (UMR-IWW) System.  Workshops were conducted in 
Peoria, Illinois; St. Louis, Missouri; La Crosse, Wisconsin; and Moline, Illinois. 

The workshops were structured to achieve the following main objectives: 

1) Identification of UMR-IWW environmental objectives 
Collaboratively review, refine, and add to a database of specific, 
quantitative, local to regional scale environmental objectives building 
on previous work from the EMP Habitat Needs Assessment, 
Mississippi River Environmental Pool Plans, USFWS Comprehensive 
Conservation Plans, and related study efforts. 

2) Identification of UMR-IWW management actions 
Review and identify management actions that are most likely to 
contribute to achieving the established goals and objectives. 

3) Discuss and identify species and population parameters 
Identify plant and animal species and appropriate units of measure that 
should be considered for future environmental objectives planning 
efforts. 

4) Present and discuss UMR-IWW ecosystem conceptual model 
Present and discuss the utility of developing an UMR-IWW ecosystem 
conceptual model to gain a better understanding of the linkages 
between environmental objectives, management actions, and the state 
of the ecosystem. 

Workshop Participants 

Participants were invited from a variety of organizations including the U.S. 
Army Corps of Engineers (USACE), U.S. Forest Service, U.S. Department of 
Transportation (USDOT) – Maritime Administration, U.S. Environmental 
Protection Agency (USEPA), U.S. Fish and Wildlife Service (USFWS), U.S. 
Geological Survey (USGS), Illinois Department of Natural Resources (DNR), 
Illinois Department of Water Resources, Illinois Natural History Survey, Illinois 
State Water Survey, Iowa DNR, Minnesota DNR, Missouri Department of 
Conservation (MDOC), Missouri DNR, Wisconsin DNR, Audubon Society, 
Environmental Defense, Iowa Farm Bureau, Izaak Walton League,  Midwest 
Area Rivers Coalition (MARC) 2000, Mississippi River Basin Alliance (MRBA), 
Mississippi River Revival, Missouri Coalition for the Environment, Sierra Club, 
Southern Illinois University, The Nature Conservancy, University of Miami, 
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 Upper Mississippi, Illinois and Missouri Rivers Association (UMIMRA), Upper 
Mississippi River Conservation Committee (UMRCC), and Quincy Park District. 
From the 250 issued invitations, a total of 142 people participated in the 
interactive workshop process (Table 1).  This report presents the contributions 
(i.e., technical expertise, working knowledge, and considerable energy) of the 
workshop participants. 
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A subset of the workshop participants helped prepare and edit individual 
Workshop Reports.  Participants checked that accurate representations were 
made of the work they had completed during the workshops. 
 

Table 1 
Workshop Attendance and Representation. (Appendix J provides 
a list of acronyms.) 
Date Location/Reach Attendance and Representation 
Nov. 6-7, 2002 Peoria, Illinois 

(Illinois Waterway) 
(31)  – USFWS (3); USACE (9); USDOT (1); ILDNR 
(10); INHS (1); ISWS (1); IDWR (1); MARC 2000 
(1); MRBA (1); LTRMP (2); UMIMRA (1). 

Nov. 13-14, 02 St. Louis, Missouri 
(Pool 24 to Ohio River) 

(41)  – USFWS (5); USACE (11); USDOT (1); US 
Forest Service (1); ILDNR (6); MODOC (5); 
MODNR (1); MARC 2000 (4); MRBA (1); UMIMRA 
(1); UMRCC (1); Sierra Club (1); Audubon (1); MO 
Coalition for the Env. (1); SIU (1). 

Nov. 18-19, 02 La Crosse, Wisconsin 
(Pool 1 to 11) 

(42)  – USFWS (6); USACE (12); WIDNR (5); 
MNDNR (3); MODNR (1); IADNR (1); Env. Defense 
(1); Sierra Club (1); Audubon (1); TNC (1);  IWL (1); 
MARC 2000 (4); LTRMP (1); UMESC (3); 
Mississippi River Revival (1). 

Nov. 20-21, 02 Moline, Illinois 
(Pool 12 to 22) 

(28)  – USFWS (3); USACE (7); USEPA (1); ILDNR 
(5); IADNR (2); MODNR (1); MODOC (1); Sierra 
Club (1); MRBA (1); UMRCC (1); Univ. of Miami (1); 
Audubon (1); IA Farm Bureau (1); UMIMRA (1); 
Quincy Park District (1). 

 

Most of the participants were present the entire duration of each workshop 
providing for sustained interactions and the benefits of full attention to the goals 
and process of the workshop.  A more detailed description and listing of 
participants and invitee information is listed in Appendix A. 

Background on the General Workshop Structure 

The workshop process was designed to maximize the time and resources 
available at each of the meetings.  To meet the objectives of eliciting information, 
discussing key issues, and explaining how workshop results would be used, the 
workshops utilized three components of meeting structure.  

The first component was the standard meeting style wherein USACE 
facilitators provided information to the entire group allowing for questions and 
discussion.   

The second component was key for eliciting information and involved 
breaking the group into working groups based on a particular criteria such as 
geography, physical processes, biology, etc.  Breaking a large meeting into 



working groups comprised of 10 or fewer individuals optimized the opportunity 
for participation and interaction of the greatest number of people and for timely 
discussion and progression on key issues.  The number of working groups varied 
depending on the number of participants and geographic areas to be covered.   

The third component were plenary sessions, which allowed all participants to 
hear a summary of what was accomplished in the other working groups and to 
have input into the entire set of results.  It also allowed the facilitators and 
participants to refine the UMR-IWW Environmental Objective Geographic 
Information System (GIS) Database as a coordinated team. 

Workshop Agenda 

The agenda for the workshop shown below was followed loosely, allowing 
extra time for questions and time in the workgroups as needed.  A glossary with 
definitions of terminology frequently used in the workshops is provided in 
Appendix K. 

DAY 1 
9:00 Opening 
 Chuck Theiling and Hank DeHaan 

9:10 Introduction to the Workshop Process and Participant Introductions 
 Rebecca Soileau  

9:30 UMR-IWW Restructured Navigation Study Overview and Schedule 
 Ken Barr  

9:45 Vision, Goals, and Environmental Objectives 
 Chuck Theiling 

10:00 Working Definitions of Terminology for this Workshop  
 Nicole McVay  

10:10 Overview of GIS Database and Existing Objectives and Management  
Actions  
Hank DeHaan 

10:30 Working Groups (I):  Identify and refine environmental objectives  
for the Illinois Waterway ecosystem.  

12:00 Lunch  

1:00  Working Groups (I):  Continued work and Report Preparation  

3:30 Plenary: Presentation of objectives identified by each working group  
and input into GIS 

5:30 Adjourn 
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DAY 2 
8:00    Plenary:  Presentation and discussion of synthesis of results from  

previous days work  

9:00 Working Groups (II):  Review and identify management actions that 
 are most likely to contribute towards achieving the established goals 
and objectives 

10:30  Plenary: Group presentations of new and revised management  
actions. 

12:00 Lunch 

1:00 Plenary:  Overview of regional evaluation data and tools for  
assessing the efficiency of management action and discussion of 
species and population parameters.  
Chuck Theiling 

2:30 Plenary:  Review of Regional Ecosystem Conceptual Models  
 Hank DeHaan 

3:00 Workshop Closing 

 

Reports 

Five reports are being produced as a result of the four, two-day workshops.  
The first four documents are Workshop Proceedings (Appendices F-I), which 
were distributed to workshop participants for review.  These reports include: 

1. a summary of the workshop and results,  

2. tables of identified UMR-IWW environmental objectives, 

3. a table of identified management actions, 

4. a narrative on UMR-IWW species and population parameters, 

5. working group reports, and 

6. the plenary session report. 
 

The fifth document is this integrated report which summarizes the results 
from the four workshops and is published as part of the Navigation Study’s 
Environmental Report Series.  This final integrated report contains a full 
accounting of the site-specific environmental objectives in the form of an atlas as 
well as the tabulated system, reach, and pool-wide objectives and management 
actions.  Specifically it includes: 

1. a summary of results from all four workshops, 

2. tables of all identified UMR-IWW pool-wide and site-specific objectives, 

3. atlas maps of UMR-IWW site-specific objectives, 

4. a table of all identified managements actions, 



5. a narrative on UMR-IWW species and population parameters, and 

6. additional detail as to how the workshop results will be used in the 
Navigation Study. 
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3 Workshop Results 

Environmental Objectives 

Methodology 
The primary purpose of the Environmental Planning Workshops was to have 

participants collaboratively review, refine, and add to a database of specific, 
quantitative, and local to regional scale UMR-IWW environmental objectives 
obtained from previous study efforts.   

Objectives are incremental quantifiable steps taken toward achieving a goal 
and thus may be goal specific.  They provide a concise description of what we 
want to achieve, how much we want to achieve, when and where we want to 
achieve it.  Objectives provide the basis for determining management actions, 
monitoring accomplishments, and evaluating the success of management actions. 
 There may be multiple objectives for each goal.  Participants were asked to 
review, revise if necessary, and supplement the environmental objectives taken 
from previous work (e.g., UMR-IWW Habitat Needs Assessment, Pool Plans, 
etc.) that they felt were necessary to achieve the UMR-IWW System Vision: 

“To seek long term sustainability of the economic uses and ecological 
integrity of the Upper Mississippi River System.”  

The working groups were specifically tasked to apply the “SMART” criteria 
to each objective making them: (1) Specific, (2) Measurable, (3) Achievable,  
(4) Results-oriented, and (5) Time-specific.  These criteria are further explained 
below. 

1. Specific.  Objectives should be clearly worded and unambiguous.  A 
clearly worded objective is easy to understand and the meaning is 
difficult to misinterpret.  Specificity results by including WHAT will 
be done, WHEN and WHERE it will be done, and WHY it will be 
done.    Avoid general phrases like "maintain high-quality habitat," 
"for the benefit of migratory birds," or "improve the visitor 
experience," as these phrases are subject to much interpretation. 

2. Measurable.  Objectives should contain a measurable element that 
can be readily monitored to determine success or failure.  Otherwise, 
you cannot tell if the management actions employed are appropriate, 
when an objective has been met, or if it should be modified.  In 
evaluating measurability, ask, “What would be monitored to assess 
progress toward achieving this objective?”  For example, you could 



not determine progress toward “high-quality habitat” or a “high-
quality” visitor experience unless you have measurable criteria for  
“high quality.”  The nature of the measurable element may vary, as 
might the difficulty in measuring it.  Still, you must have something 
to indicate progress.  While evaluating a water depth objective may 
only require gauge readings, monitoring a component of vegetative 
structure may require systematic surveys of vegetation density or 
composition. 

3. Achievable.  Objectives, no matter how measurable or clearly 
written, must be achievable.  If you cannot resolve constraints on 
achieving an objective then it must be discarded or rewritten.  Don’t 
ask more of the land or wildlife than it can deliver, and use sound 
professional judgment to develop reasonable expectations of time, 
staff and funds available to pursue the objective.  However, some 
apparent constraints may be surmountable.  Consider an objective to 
reduce contaminants originating in tributaries.  Though outside 
Corps authority, this objective may be achievable through 
partnerships with other agencies or private stakeholders. 

4. Results-oriented.  Objectives should specify an end result.  For 
example, a habitat objective that is results-oriented will provide a 
detailed description of the desired habitat conditions expected.  
When reading a results-oriented objective, it should be possible to 
envision the result of achieving the objective. 

5. Time-fixed.  Objectives should indicate the time period during 
which they will be achieved, so as not to be open-ended.  
Implementation schedules for objectives and/or strategies, perhaps in 
5-year increments, can satisfy this attribute. 

 
For the purposes of the workshops, participants were also asked to utilize the 

following two sets of goals as a framework for setting objectives.  These goals 
were sanctioned in the Upper Mississippi River-Illinois Waterway System 
Navigation Feasibility Study Interim Report. 
 

During planning for the 1994 Upper Mississippi River Conservation 
Committee (UMRCC) Ecosystem Management Initiative, resource managers 
agreed to adopt Grumbine’s (1994) ecosystem management goals [Grumbine,  
R. Edward. 1994. What is ecosystem management?  Conservation Biology 8(1): 
27-38.]: 
Goal 1:  Maintain viable populations of native species in situ.  
Goal 2:  Represent all native ecosystem types across their natural range of  
              variation. 
Goal 3:  Restore and maintain evolutionary and ecological processes (i.e., 
             disturbance regimes, hydrological processes, nutrient cycles, etc.). 
Goal 4:  Integrate human use and occupancy within these constraints. 
 

The UMRCC expanded the above list of goals in the A River That Works and 
a Working River (2000) document.  These goals are: 
1.  Improve water quality for all uses; 
2.  Reduce erosion and sediment impacts; 
3.  Restore natural floodplain; 
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 4.  Restore natural hydrology; 
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5.  Increase backwater connectivity with main channel; 
6.  Increase side channel, island, shoal, and sand bar habitat; 
7.  Minimize or eliminate dredging impacts; 
8.  Sever pathways for exotic species introductions/dispersal; and 
9.  Improve native fish passage at dams. 
 

The process began with participants dividing into work groups based in part 
on their expertise within reaches of the UMR-IWW (e.g., pools 12-15).  The 
groups were tasked with first setting reach and pool-wide environmental 
objectives and then reviewing and setting site-specific objectives within the 
bluff-to-bluff portion of their river section.  A combination of worksheets, atlas 
maps, and group reports were used to capture this information.  If groups finished 
their section and had time remaining, they could extend into adjacent areas.   

When setting site-specific objectives, participants were asked to use the data 
structure outlined in the Framework for Setting Objectives (Figure 5).  This 
hierarchical structure categorizes environmental objectives into four primary 
ecosystem elements and then breaks these down into more specific parameters, 
extents, and target ranges.  In addition to this information, participants were also 
asked to consider and note (if possible) the seasonality, frequency of occurrence, 
target date, and any other comments associated with the objectives they 
identified.  This data framework provided a means to capture and merge 
objectives from previous study efforts, and those identified by workshop 
participants, into one standardized database.  Additional objectives not found in 
the framework were also identified and added to the database using the 
established data structure.  For example, it was noted that the Parameter 
‘Invertebrates’ needed to be added under the ‘Plants and Animals’ Ecosystem 
Element. 

The UMR-IWW environmental objective database is stored as a GIS point 
coverage.  It maintains objective locations and descriptive information (e.g., 
extent, target range, etc.).  

After the work groups completed reviewing and assigning environmental 
objectives,  they came back together into a plenary session to discuss their 
findings.  This allowed workshop participants to hear a summary of what was 
accomplished in other groups and have input into the entire set of results.  Each 
group provided a brief presentation summarizing the objectives identified in their 
respective reach and further discussion ensued.  Following the presentations, the 
facilitators used GIS tools to move through the workshop region and have 
participants refine and add to the UMR-IWW Objective Database (Figure 6).  
The GIS tool used to capture and refine environmental objective information was 
developed as an ArcView 3.2a GIS extension.  It allowed workshop facilitators 
and participants to select or create points in the GIS objective database file (by 
clicking on a location over a base map or photo) and enter descriptive 
information about the objective (e.g., ecosystem element, extent, target range, 
etc.).  After parameters were entered, the information was saved to the database 
and the objective point location was displayed with an appropriate icon. 



 

 
Figure 5.  Framework for setting objectives for conditions of the URM-IWW ecosystem (continued) 
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Figure 5. (Concluded) 

 



 

 
Figure 6. URM-IWW system navigation feasibility study GIS objective tool and database 

 

La Crosse Workshop objectives (Pool 1 to 11) 
The environmental objective database developed prior to the La Crosse 

Workshop included 1,451 site-specific objectives obtained from the UMR-IWW 
Habitat Needs Assessment and Mississippi River Environmental Pool Plans.  
Objectives noted by Habitat Rehabilitation and Enhancement Project (HREP) 
documents were identified during the La Crosse Workshop and later added to the 
objective database.  HREP objectives were added only for projects described as 
‘under general design’ or ‘future opportunities’. 

Based on comments from the workshop participants and removal of redundant 
objectives (e.g., two identical depth objectives in the same backwater area), the 
database was refined to 1,168 objectives (Table 2).  Over 240 of these identified 
objectives were enhanced with additional detailed information (i.e., target ranges, 
seasonality, and descriptive comments) provided by the participants. 

Land cover/use, terrestrial area, and backwater depth were the most common 
type of objectives identified for this portion of the river.  Emergent and 
submersed aquatic vegetation made up the largest number of identified land 
cover objectives and terrestrial area objectives most often referred to island 
restoration.  The 21 environmental objectives identified as ‘Other’ included 
objectives related to improving dissolved oxygen levels, controlling invasive 
species, and restoration of river rapids habitat.  Pool 7 had the largest density  
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 Table 2 
 Number of Site-Specific Env. Objectives Identified for Mississippi River Pools 1-11 

of identified objectives with an average of more than six per river mile.  
Appendix B and C provide additional detail on the objectives listed in Table 2.  
They include atlas maps displaying objective locations and associated tables with 
descriptive information.  An example of the objective database map products is 
presented in Figure 7. 

Quantitative target ranges for objectives were usually not identified at specific 
locations.  Rather, they were noted with the pool-wide objectives.  Some 
examples of the pool-wide environmental objectives identified by workshop 
participants include: 

• water clarity in secondary channels should have a secchi disk 
transparency of 1.5m during all seasons by 2010, 

• decrease sediment-loading from tributaries, 
• actively manage floodplain forests, 
• create a more natural hydrograph, 
• support Environmental Pool Plans, 
• preserve native species/communities, 
• complete storm/sanitary drain separation, 
• protect mussels – recovering communities, 
• reduce erosion, and 
• sustain quality habitat through natural processes. 

 
A more complete list of Mississippi River pool-wide objectives gathered at the 
La Crosse Workshop is located in Appendix D.   

Moline Workshop objectives (Pool 12 to 22) 
The environmental objective database developed prior to the Moline 

Workshop included 374 site-specific objectives obtained from the Upper 
Mississippi River System Habitat Needs Assessment and Mississippi River 
Environmental Pool Plans.  Objectives noted by the Fish and Wildlife 
Interagency Committee Restoration Priorities and HREP documents were 
identified during the Moline Workshop and later added to the objective database. 
HREP objectives were added only for projects described as ‘under general 
design’ or ‘future opportunities’.   

An additional 247 site-specific objectives were identified through the 
workshop process bringing the total to 621 environmental objectives for the  
 



 

 

Figure 7. Pool 10 environmental objectives 
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 Pool 12-22 reach of the Mississippi River (Table 3).  Over 400 of the identified 
objectives were also enhanced with additional detailed information (i.e., target 
ranges, seasonality, and descriptive comments) provided by the participants.   
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 Table 3 
 Number of Site-Specific Env. Objectives Identified for Mississippi River Pools 12-22 

 

Land cover/use, aquatic area, water clarity, and backwater depth were the 
most common type of objectives identified for this portion of the river.  Emergent 
aquatic and forest vegetation made up the largest number of identified land cover 
objectives and aquatic area objectives most often referred to secondary channel 
habitat.  The 62 environmental objectives identified as ‘Other’ included 
objectives related to restoring historic migratory bird habitat, meeting USEPA 
Total Maximum Daily Load (TMDL) requirements for tributaries, reducing 
urban stormwater runoff, and targeting land for acquisition.  Pool 22 had the 
largest density of identified objectives with an average of more than four per 
river mile.  Appendix B and C provide additional detail on the objectives listed in 
Table 3.  They include atlas maps displaying objective locations and associated 
tables with descriptive information. 

Quantitative target ranges for objectives were usually not identified at specific 
locations.  Rather, they were noted with the pool-wide objectives.  Some 
examples of the pool-wide environmental objectives identified by workshop 
participants include: 

• address concerns of 303D (impaired water's list), 
• increase connectivity of seasonal river flow so that 20% of the floodplain 

is inundated during 10-year flood events 
• restore or create islands that provide protection from windfetch, 
• provide one 1000-acre core habitat block (wetland, grassland and forest) 

per pool, 
• restore 10% of the backwater areas to seasonally maintain a three meter 

depth with dissolved oxygen concentrations at 5ppm or greater, 
• increase emergent plants to 10% of the area for every backwater, 
• work to achieve habitat restoration through agricultural programs on the 

floodplain (e.g., Conservation Reserve Program (CRP), Emergency 
Wetland Reserve Program (EWRP), Wetland Reserve Program (WRP), 
etc.), 

• eliminate reed canary grass wherever possible, 



• allow passage for the 27 migratory fish species during key life cycles and 
migratory periods, and 

• restore the presence of Lake Sturgeon (i.e., a species of concern). 

A more complete list of Mississippi River pool-wide objectives gathered at the 
Moline Workshop is located in Appendix D. 

St. Louis Workshop objectives (Pool 24 to Confluence of Ohio River)  
The environmental objective database developed prior to the St. Louis 

Workshop included 185 site-specific objectives obtained from the Upper 
Mississippi River System Habitat Needs Assessment and Middle Mississippi 
River Side Channel Rehabilitation and Conservation Initiative.  Objectives noted 
by the Middle Mississippi River Stone Dike Alteration Study and HREP 
documents were identified during the St. Louis Workshop and later added to the 
objective database.  HREP objectives were added only for projects described as 
‘under general design’ or ‘future opportunities’.   

An additional 251 site-specific objectives were identified through the 
workshop process bringing the total to 436 environmental objectives for the Pool 
24 to Ohio River reach of the Mississippi River (Table 4).  Aquatic area and land 
cover/use were the most common type of objectives identified for this portion of 
the river.  Aquatic and forest vegetation made up the largest number of identified 
land cover objectives and aquatic area objectives most often referred to 
secondary channel habitat. 

 
 Table 4 
 Number of Site-Specific Env. Objectives Identified for Mississippi River from Pool 24 to 
the Ohio River 

 

Pool 25 had the largest density of identified objectives with an average of 
more than three per river mile.  The 19 environmental objectives identified as 
‘Other’ included objectives related to maintaining gravel substrate, improving air 
quality, and reducing sediment input from tributaries.  Appendix B and C provide 
additional detail on the objectives listed in Table 4.  They include atlas maps 
displaying objective locations and associated tables with descriptive information. 

Quantitative target ranges for objectives were usually not identified at specific 
locations.  Rather, they were noted with the pool-wide objectives.  Some 
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 examples of the pool-wide environmental objectives identified by workshop 
participants include: 
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• restore and maintain 200 foot wide riparian corridors, 
• maintain water clarity sufficient to support vegetation to a depth of 1.5m, 
• increase floodplain connectivity to mainstem flows by 40%, 
• increase quantity of woody debris in side channels, 
• reduce the nutrient load by 15%, 
• restore historic meanders, 
• allow some disturbance regimes to occur on the river, 
• allow some non-constrained stretches of the river (e.g., areas with no 

revetment), 
• provide bird nesting areas every 20 miles, and 
• provide thermal refuge (e.g., summer and overwintering habitat) for fish 

every 5-7 miles. 

A more complete list of Mississippi River pool-wide objectives gathered at the 
St. Louis Workshop is located in Appendix D. 

Peoria Workshop objectives (Illinois Waterway) 
The environmental objective database developed prior to the Peoria 

Workshop included 115 site-specific objectives obtained from the Upper 
Mississippi River System Habitat Needs Assessment and Illinois River 
Ecosystem Restoration – Alton Pool Draft Fact Sheet.  Objectives noted by the 
Fish and Wildlife Interagency Committee Restoration Priorities and HREP 
documents were identified during the Peoria Workshop and later added to the 
objective database.  HREP objectives were added only for projects described as 
‘under general design’ or ‘future opportunities’. 

An additional 227 site-specific objectives were identified through the 
workshop process bringing the total to 342 environmental objectives for the 
Illinois River (Table 5).  Over 80 percent of the objectives were located in the 
lower three pools of system with land cover/use (i.e., aquatic vegetation) and 
backwater depth being the most common types identified.   

 
 Table 5 
 Number of Site-Specific Env. Objectives Identified for the Illinois River 

 

The 29 Illinois River objectives identified as ‘Other’ included objectives 
related to mussel beds, restoring natural tributary meanders, and reduction of 



contaminated sediment.  Appendix B and C provide additional detail on the 
objectives listed in Table 5.  They include atlas maps displaying objective 
locations and associated tables with descriptive information. 

Quantitative target ranges for objectives were usually not identified at specific 
locations.  Rather, they were noted with the pool-wide objectives.  Some 
examples of the pool-wide environmental objectives identified by workshop 
participants include: 

• maintain 50% of currently isolated backwaters for exclusion of exotics 
and protection of high quality habitat; 

• increase connectivity to 25% of currently isolated backwaters; 
• protect, maintain, and enhance threatened and endangered species habitat 

and other natural areas; 
• recreate the natural hydrograph; 
• reduce incidence of summer water level “bumps” to less than 1 year in 3; 
• restore aquatic vegetation in backwater areas; 
• reduce sedimentation throughout each pool; 
• control all exotic species; and 
• increase bottomland hardwood forest acreage by 10% and improve 

diversity. 

A more complete list of Illinois River pool-wide objectives gathered at the Peoria 
Workshop is located in the Environmental Objectives Appendix D. 

Comparison of workshop environmental objective results 
A total of 2,567 UMR-IWW environmental objectives were reviewed and 

developed through the Environmental Objectives Planning Workshops held in 
November 2002.  Land cover/use, terrestrial areas, and backwater depth were the 
most common type of objectives identified by workshop participants (Table 6 
and Figure 8).   
 
Table 6 
Number of Site-Specific Env. Objectives Identified for the UMR-IWW 
System. 
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Figure 8. Number of site-specific env. objectives identified for the UMR-IWW 

System 
 

Emergent and submersed aquatic vegetation made up the largest number of 
identified land cover objectives and terrestrial area objectives most often referred 
to island restoration.  The target range most often identified for backwater depths 
was 1-2 meters. 

A summary of all workshops showed the largest proportion of environmental 
objectives, 46 percent, were established for the Pools 1 to 11 reach at the La 
Crosse workshop (Table 6 and Figure 8).  In decreasing density of objectives,  
24 percent occurred in Pools 12 to 22, 17 percent between Pool 24 and the Ohio 
River, and 13 percent along the Illinois Waterway.  Examining the types of 
objectives, there were almost twice as many terrestrial area objectives in the La 
Crosse area, mainly island construction objectives, than in the rest of the system. 
 Similarly, there were more land cover objectives for the La Crosse reach than the 
rest of the system combined.  There were about 50 percent more water clarity and 
backwater depth objectives in the La Crosse reach than in the Moline reach 
which was the second highest.  The La Crosse reach also had more connectivity 
objectives than the other reaches that have substantially more levees, but many of 
the La Crosse objectives were actually for reduced connectivity of impounded 
area aquatic habitats.  The St. Louis and Moline areas had the highest density of 
aquatic area objectives, most often referring to secondary channel habitats.  The 
largest number of “Other” objectives was noted in the Moline reach and 
primarily referred to land acquisition and improved water quality.  The Peoria 
reach had the second highest density of “Other” objectives, mainly related to 
protecting mussel beds and restoring natural tributary meanders in the floodplain. 

The differences in the number of workshop identified and reviewed objectives 
do not necessarily reflect the landscape-level ecological needs of the system.  
Species objectives (i.e., plants, birds, and fish) are considered extremely 
important for the system, but were limited in the database because habitat 



objectives were often set in their place (e.g., restore aquatic areas to improve fish 
populations).  These objectives were also limited due to the difficulty in setting 
quantitative targets for species.  In general, the number of objectives may not 
directly relate to the spatial extent of their need.  For example, although there 
were fewer water level objectives identified, they may impact a larger area in the 
UMR-IWW than the terrestrial area objectives.  Regional differences in the 
number of identified objectives may also be related more to existing habitat 
diversity than ecological need.  For example, the number of identified backwater 
depth objectives may be more proportional to the number of backwater areas in a 
region, rather than the overall need.  Regional geomorphology and response to 
navigation infrastructure has resulted in more, smaller backwaters in northern 
river reaches versus fewer larger backwater lakes in southern and Illinois River 
reaches. 

Management Actions 

Methodology 
The purpose of the Management Actions working groups and plenary session 

was to review and identify management actions that were most likely to 
contribute to achieving the established goals and objectives.  This was 
accomplished by reviewing current tables of management actions (Interim Report 
for the Restructured Upper Mississippi River-Illinois Waterway System 
Navigation Feasibility Study – Appendix 5), tailoring them to the ecosystem 
elements under consideration, and revising them where necessary.  Management 
Actions are defined as specific actions, tools, techniques or combinations of 
actions, tools and techniques used to meet defined objectives.  Management 
actions are implemented as specific projects whose detailed planning and design 
provide the information required to assess the benefits, cost effectiveness, and 
incremental justification of the project.  Issues of funding, staffing, engineering, 
and partnerships needed to implement the plan will also be assessed during this 
phase.  Table 7 provides an example of the Management Action tables where 
actions have been reviewed and added.  All UMR-IWW management actions 
compiled and revised during the workshops can be found in Appendix E.   

For the purposes of these workshops, Management Actions were: regulatory, 
operational or structural tools or activities that can be implemented to positively 
address environmental objectives (e.g. hydraulically dredge a backwater area).  
Participants reviewed a list of management actions that had been compiled from 
previous planning efforts to assess their ability to meet the environmental 
objectives discussed in the workshop.  Time was given to ensure all the groups 
were able to review all of the actions.  The reports from each group were 
presented in a plenary session to provide other participants the opportunity to ask 
for and receive clarification.   
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Table 7 
Example Management Action Table. 
Ecosystem 
Element/ 
Parameter Extent ID Management Action 

Water Quality      

Water Clarity 
Main 
Channel 

1 
Apply watershed BMPs (best management practices) 

   2 Stabilize river banks 

   3 Pool scale drawdown to consolidate soft sediments 

    Pool scale drawdowns to promote emergent vegetation 

   4 Minimize dredge disturbance/frequency 

   5 Minimize dredge slurry return water 

   6 Minimize bankside dredged material placement 

    7 Stabilize dredged material 

    8 Tributary reservoirs 

    9 Speed and wake restrictions - rec. boats 
Comments/ 
Additions   

 
Establish and enforce safety zone for tow boats 

    Establish a permit system for tows over 9 foot draft 

     Adjust sailing line 

     Improve aids to navigation  

     Additional mooring buoys 

    Restore natural tributary meander areas through delta areas 

     Minimize open water dredged material placement 

    Tributary sediment traps 

     Increase depth in main channel (reduce sediment resuspension) 

   
 Require upper Illinois Waterway to meet EPA general use 

standards 

 

The results were organized into three sections for each draft workshop report 
(Appendices F-I):  management action tables, plenary report, and working group 
reports.  Results from working group “master” management action tables were 
compiled into workshop reports, and the workshop reports were further 
combined to create a final list from all the workshops (Appendix E).  
Redundancies were removed within individual ecosystem elements or extents, 
but considerable redundancy among ecosystem elements and extents remains.  
This attests to the fact that the same management action may achieve multiple 
objectives. 

Results 
Each working group prepared a master worksheet to record the group’s 

changes, additions, and deletions to the list of management actions.  The changes 
from all the groups were compiled in worksheets in Draft Workshop Reports 
(Appendices F-I).  In La Crosse, there were 130 new management actions, and  
54 comments added (Table 8).   



 

Table 8 
Additions, Modifications, Deletions, And Comments Made to 
Management Action worksheets during UMR-IWW Restructured 
Navigation Study Environmental Objectives Workshops (Nov. 
2002). 

River 
Reach 

Ecosystem 
Element or 
Parameter 
Added 

Management 
Action Added 

Management 
Action 
Modified 

Management 
Action 
Deleted Comments 

La Crosse 1 130 44 10 54 
Moline 3 67 22 10 20 
St. Louis 3 36 4 7* 54 
Peoria 0 41 8 0 23 
*  The work groups responsible for the Middle Mississippi River (i.e., open river) deleted 20 
management actions. 

 

The La Crosse group modified 44 existing management actions and deleted 
10 of the actions listed.  In Moline, there were three ecosystem elements, 67 new 
management actions, and 20 comments added.  The Moline group modified  
22 existing management actions and deleted 10 of the actions listed.  In St. Louis, 
there were three ecosystem elements or parameters, 36 new management actions, 
and 54 comments added.  The St. Louis group modified four existing 
management actions and deleted seven of the actions listed.  The groups covering 
the Open River, or Middle Mississippi River reach deleted 20 actions or 
determined they were not applicable in that river reach.  In Peoria, there were  
41 management actions added, 8 actions were modified, and 23 additional 
comments were added.  The results from all workshops were merged  
(Appendix E), and will be combined with the entire management actions 
database (Interim Report for the Restructured Upper Mississippi River-Illinois 
Waterway System Navigation Feasibility Study – Appendix 5) and updated as a 
relational database. 

There was considerable mixing of management actions, management tools, 
and objectives in the worksheets completed during the workshops.  It was 
decided not to refine these worksheets any further, but to keep them as references 
for use in the future.  Further refinements will be made in a relational database 
under development with the advice of an Expert Panel and stakeholders.  The 
Interim Report Appendix of Management Actions, which was expanded from 
400 to 500 items after including the results of the workshops, will provide the 
basis of the database.   

Species and Population Parameters  

Methodology   
Recent environmental planning efforts for the Environmental Management 

Program and other Upper Mississippi River System restoration and maintenance 
programs have focused on habitats and the impacts of Corps activities on 
habitats.  It has been recognized that planning efforts need to be expanded to 
include additional functional and structural ecosystem elements. 
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During the planning stages of the UMR-IWW Environmental Objectives 
Workshops, organizers were considering objectives for plant and animal species 
and quickly encountered difficulty in selecting species, guilds, or units of 
measure for plants and animals.  Emergent and submersed aquatic plants, diving 
ducks, and dabbling ducks were eventually selected for quantitative objectives 
based on the perception that knowledgeable resource managers could interpret 
the units of measure selected (Figure 5).  Stem density was selected as a 
relatively standard unit of measure for aquatic plants and use-days during 
migration periods were selected as relatively standard measures of waterfowl 
abundance. 

Specific objectives for fish were desired, but the selection of guilds, or 
species, or units of measure quickly complicated the issue.  It was decided 
therefore to seek less specific objectives for fish and only indicate that there is an 
objective for several general categories of fish determined during earlier phases 
of the Navigation Study: protected, sport, commercial, forage, and exotic fishes 
in channel and backwater habitats.  With the river community’s desire to 
establish quantitative objectives, developing units of measure is particularly 
important because of the historical inability or lack of commitment to conduct 
fish community stock assessments.  Discussion of the units of measure and 
requirements to achieve them is especially important because of the need for 
measurable objectives and the selection of evaluation tools. 

These issues were discussed during plenary sessions at each workshop, with 
the results to be forwarded to an Expert Panel.  A focus group of workshop 
participants will continue work with the Expert Panel to refine fisheries 
objectives.  The larger list of species such as reptiles, amphibians, other birds, 
and mammals will be considered during future phases of the adaptive 
management and assessment process recommended in the 2002 Navigation Study 
Interim Report. 

Results   
Workshop participants expressed apprehension about setting species targets.  

The source of apprehension was that environmental management actions to 
achieve species targets may be undertaken without knowing or evaluating the 
impacts on the rest of the ecosystem.  Overwhelmingly, the participants 
expressed a desire for habitat objectives, with the understanding that habitat 
management will likely result in increased abundance of both targeted and non-
targeted species.   

Understanding baseline and existing conditions was mentioned several times 
with the thought that the deviation of existing conditions from the baseline can 
frame the scope of restoration needs.  Most workshop participants recognized the 
lack of quantitative baseline data for most species, but they encouraged the 
incorporation of any information available.  Being able to relate species presence 
and abundance with specific habitats (or land cover) might help back-calculate 
potential species abundance based on available historic land cover.  Resource 
managers repeatedly called for ecological quality metrics, such as the Index for 
Biotic Integrity for stream fishes that can be used in large rivers and for other 
faunal groups. 



The topic of biological response monitoring to restoration was rather wide-
ranging considering the discussions at all of the workshops.  There was concern 
that focusing on a small set of species may not detect community level response, 
either beneficial or adverse.  In St. Louis, habitat evaluation procedures including 
the Wildlife Habitat Appraisal Guide (WHAG:  Missouri Department of 
Conservation. 1991. Wildlife Habitat Appraisal Guide. Jefferson City, MO.) and 
Aquatic Habitat Appraisal Guide (AHAG:  Mathias, Dean. 1996. Aquatic Habitat 
Appraisal Guide. USACE Waterways Experiment Station Instruction Report. 68 
pp.) were proposed as habitat level models designed for such purposes.  They 
were thought to be more robust than species specific Habitat Evaluation 
Procedures (HEP:  USFWS Division of Ecological Services. 1992. Habitat 
Evaluation Procedures. USFWS Ecological Service Manual 102. 150 pp.) that 
may emphasize some habitat variables over others and frequently don’t 
incorporate all habitat variables.  Some participants recommended that the 
fisheries management community work to complete an Index of Biotic Integrity 
(IBI:  Karr, J.R. 1981. Assessment of biotic integrity using fish communities. 
Fisheries 6(6):21-27.) for large rivers.  Another proposed indicator of ecological 
improvements in the Illinois River is the vigor of fishing tournaments and public 
use.  It was also suggested that fish condition could be another characteristic that 
might be measured to view the state of the river fishery. 

Facilitators posed the question of whether total population assessments were 
desired.  Workshop participants responded no because: 1.) the cost would be 
prohibitively high considering other priorities, 2.) the precision of the estimate 
would likely not be very good, 3.) some populations may be affected by factors 
outside of the UMR-IWW System or may be habitat independent (e.g., 
overexploitation), and 4.) many species life histories are such that strong or weak 
year classes can greatly affect population sizes over short time periods.  It was 
recognized that in some instances total population estimates might be required, 
but these should be done for very specific purposes, not routine surveys.   

There was one suggestion to consider conservative species (habitat 
specialists) needs as an umbrella approach to be able to assess the more general 
species.  Other participants thought that relative abundance of species or guilds 
obtained from traditional survey techniques would be sufficient to assess 
community structure and response to restoration.  One concern was that 
expending considerable effort to understand many different species could 
consume considerable amounts of money and not leave any for actual restoration 
efforts.  In actuality, many measurement techniques will be needed to assess 
progress toward restoration targets.   

In La Crosse, there was a suggestion that physical responses (e.g., current 
velocity, dissolved oxygen, depth, etc.) to project implementation may be reliable 
measures of project performance.  Their thoughts were that projects should be 
designed to accommodate the physical needs of target organisms or communities, 
thus the effectiveness of the project could be evaluated by its ability to achieve 
desired physical targets.  That line of reasoning circumvents the problems of 
waiting for biological communities to respond, or expending huge amounts of 
effort to estimate biological responses to projects separate from other influences 
on the population.  Some long-lived species or wide-ranging species responses 
may be very difficult or impossible to evaluate.  The lag time between project 
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 implementation, post-project performance evaluations (biological and physical), 
and reporting results was seen as an important issue to understand. 
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Aquatic plants, invertebrates, and less mobile species were proposed as the 
best bioindicators of restoration response because they would be most likely to 
respond to changes in local habitat conditions.  Considering all the issues, 
participants seemed to agree that species of concern and exotic species should be 
tracked as indicators of ecosystem condition and that community level 
assessments should be targeted at specific habitats and project areas.   

Several participants espoused the adaptive management philosophy put forth 
in the UMR-IWW System Navigation Feasibility Study Interim Report.  The 
adaptive management process allows for testable hypotheses (i.e., restoration 
measures) to be implemented despite uncertainties, and evaluation to refine 
measures if actions fall short of anticipated results.   

Some participants were puzzled why the Corps would venture into species 
level issues.  The Corps has authority for habitat management and other state and 
Federal agencies have responsibility for species. 

The question of why we need precise population estimates was also raised.  
Facilitators responded that the Planning Guidance for water resources require 
quantitative estimates of the benefits of restoration projects.  The thought was 
that firm quantitative estimates of population changes related to habitat 
modification may help provide justification for restoration measures.  Such 
information is also beneficial for developing sound scientific information that can 
serve as a solid baseline in an adaptive management strategy. 

 



4 Next Steps 

After the Workshops 

The workshops were an early step in a planning process to establish 
environmental alternatives that strive to secure the ecological sustainability of the 
UMR-IWW.  Once environmental objectives are well defined and management 
actions are identified to achieve them, the next step will be estimating the 
potential costs and outcomes (i.e., benefits) for the suggested actions.  This 
information will be used to develop alternative plans (made up of multiple 
combinations of management actions) that seek to address the local, river reach, 
and system-wide needs of the UMR-IWW ecosystem.  These environmental 
alternative plans will then be integrated with alternative plans for the UMR-IWW 
Navigation System.  Tradeoff analysis will be conducted to identify and compare 
the environmental, economic, and social benefits of the integrated plans.  The 
results of the alternative analysis, and further collaborative review and input from 
stakeholders, will be used to develop a recommended plan portrayed in the Final 
Feasibility Report scheduled for completion in late 2004. 

The process of refining environmental objectives, management actions, and 
resulting Navigation Study alternatives will require further stakeholder 
involvement.  This will include stakeholder input in the development of an 
objective/management action relational database, management action 
cost/outcome assessment, alternative development/refinement/sequencing, 
adaptive management, and the overall plan formulation process.  Input from the 
river community on these topics will occur through upcoming stakeholder 
meetings (e.g., NECC, ECC, and GLC), public meetings, an alternative 
formulation briefing, and draft product distribution to stakeholders for review 
and comment. 

Pathways to Implementation 

Work completed to date has indicated a potential for inclusion of a wide 
variety of measures formulated to meet the goals of economic and ecological 
sustainability.  As discussed in the previous section this will be accomplished by 
evaluating combinations of navigation improvements and environmental 
restoration measures.  Implementation of these measures will require a review 
and understanding of the Corps of Engineers authorizations and may require 
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 additional authorization.  The authorization discussion will be refined throughout 
the formulation process and be fully documented in the Feasibility Study. 
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The Corps of Engineers will include ecosystem restoration as an equal project 
purpose in the UMR-IWW Navigation Feasibility Study.  This could provide for 
dual project purposes of navigation and ecosystem restoration and include 
justified navigation improvements, operation and maintenance for both 
navigation and the environment, and authorities to provide for ecosystem 
restoration projects to meet ecosystem restoration goals and objectives.  A dual-
purpose project will provide better focus and flexibility to adaptively manage the 
system.  The Feasibility Study will provide a full evaluation to compare the 
implementation effectiveness of existing authorities against a new specific dual-
purpose authority. 

Maintaining the ecological integrity and sustainability of the UMR-IWW 
System extends beyond sound environmental stewardship in operation of the 
navigation project and modification of navigation structures.  It includes 
interdependent basin-wide issues of water quality, sedimentation, habitat 
protection and restoration, wildlife and fishery management and land 
management that are within the purview of other Federal agencies, the States, 
and private organizations.  The Federal agencies and the States that manage 
resources and have regulatory responsibilities on the UMR-IWW will have 
important roles to play in this new integrated plan.  The non-governmental 
organizations will also have an important role in the advocacy of this new 
integrated plan.  The Feasibility Study will explore opportunities where programs 
and potential projects can be coordinated and integrated into a comprehensive 
synergistic plan.  Authorities and funding priorities and limits of the USDA, 
FWS, USGS, DOT and EPA shall be identified and the potential for using cross-
cut budgeting among Federal agencies will be considered.  The Feasibility Study 
will not seek new authorities or funding mechanisms for these agencies, however 
the recognition of the need for these agencies to participate will be highlighted.  
The Federal agencies and States will be encouraged to review their existing 
authorities and funding streams to determine if changes are needed to better 
support the sustainability goals established in this restructured effort.  

Managing the UMR-IWW as a multi-purpose resource will require a review 
of existing institutional arrangements.  The existing institutional arrangements 
consist of varied coordination committees composed of Federal, State, and non-
governmental involvement, and their many layers create a challenge to 
developing a common vision for integrated management of the UMR-IWW 
System.  While acknowledging that considerable progress has been made in the 
regions management framework over the past decades, there is room for 
improvement, especially with respect to addressing sustainability level problems 
and opportunities.  Some of the areas commonly identified in need of 
improvement, include:  

• commitment of staff and fiscal resources to collaborative planning and 
decision-making; 

• inter- and intra-agency communication; 
• jurisdictional border issues; 
• overcoming the legacy of conflict and controversy; 
• balance or equity in competing interests; 



• development of common vision with consensual buy-in and support; 
• acceptance of risk and uncertainty; 
• evaluation process; 
• public understanding, involvement, and support; 
• coordinated partner funding requests and cross-cut budget support; 
• integration, alignment, or leveraging of authorities and resources; and 
• clear delineation of partners’ and stakeholders’ responsibilities. 

The Feasibility Study will include a review of existing institutional 
arrangements and identify problems and opportunities for improvement.  Using a 
subgroup of NECC members, this review and evaluation of the UMR-IWW 
management framework will be accomplished collaboratively with stakeholders. 
 Recommendations for existing and new institutional arrangements developed by 
this subgroup will be included in the Final Feasibility Report as a means to 
implement the recommended plan. 

Expert Panel 

Previous sections of this report presented UMR-IWW environmental goals, 
objectives, and associated management actions identified and reviewed in a series 
of stakeholder workshops in November 2002.  Future efforts will focus on how 
to move forward with the established objectives and refinement of management 
actions most likely to contribute to achieving them.  Given the breadth and 
technical depth of these tasks, it is desirable to invite ‘peer review’ from 
technical experts in various disciplines relative to UMR-IWW System ecology.  
As such, a Technical Expert Review Panel, made up of an interdisciplinary team 
(Figure 9), will provide support to the process of establishing UMR-IWW 
environmental sustainability alternatives.  This panel will assist in developing a 
process for defining, evaluating, and refining environmental objectives, 
management actions, and alternative plans for the river system.   
 

 
Figure 9. Expert panel participants 
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The Expert Panel will review the UMR-IWW objectives and management 
actions and assist the study team in the formulation of alternative plans to 
achieve environmental sustainability.  The expert panel will convene monthly 
between January and April 2003.  The following is a list of the primary topics of 
discussion for these monthly meetings.   

• January - Review of environmental goals and objectives. 
• February - Link goals/objectives with management strategies using 

conceptual models. 
• March - Develop management strategies and alternatives. 
• April - Synthesize for input to the Navigation Study Feasibility Report. 

Ecosystem Conceptual Model 

At the end of the workshop, participants were provided with a brief 
presentation on the ecosystem conceptual model (Figure 10 and 11) being 
developed for the UMR-IWW Navigation Study.  The model defines the 
pathways (lines and arrows) of causal influence between specific stressors (ovals) 
and general (large diamonds) and specific (hexagons) ecological effects.  The 
purpose of the UMR-IWW conceptual model is to identify the linkages and 
sequencing of identified environmental objectives and associated management 
actions and facilitate a comprehensive assessment of the potential risks and 
outcomes resulting from modifications to the system.  The conceptual model can 
contribute to this overall purpose through the following:  

• Visually characterize a complex system to better understand and manage 
it 

• Identify the major drivers, stressors, and endpoints of the system 
• Define the functional relationships (i.e., linkages) between stressors and 

endpoints 
• Assist in decisions on impact assessment, restoration and management 

actions, and evaluation tools 
• Provide a framework for implementing adaptive management and 

restoration 
• Facilitate dialog and develop a structure for additional input from 

stakeholders 
 



 

 
Figure 10. General conceptual model that defines ecological and environmental stressors relevant to the 

UMR-IWW Navigation Study. The model emphasizes stressors (ovals) specific to the 
operation and maintenance of the nine-foot navigation channel, but also includes other 
stressors (both natural and human-induced) that will be considered in the development 
restoration goals and objectives and implementation of adaptive management. The diamonds 
designate broader categories of ecological and environmental impacts of the stressors. The 
hexagons identify more specific effects (endpoints, performance measures) 
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Figure 11. Specific example (derived from the conceptual model outlined in 

Figure 10) using the conceptual model to assess a management 
action’s potential to address an identified objective of increased 
emergent vegetation.  The specific stressor (oval) is alteration in 
hydrology and hydraulics associated with commercial navigation and 
nine-foot channel operations and maintenance. The smaller diamond 
identifies a management action (i.e., 0.5 m drawdown) that modifies 
the stressor and leads to a general ecological effect (larger diamond) 
of habitat change (e.g., increased aquatic vegetation).  The specific 
assessment endpoint or performance measure (hexagon) is the 
percent increase in emergent vegetation due to the lowered water. 
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