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Loss of Army training land to severe soil erosion at many
Army installations clearly indicates that training lands are
limited resources requiring careful management. To
manage training land more effectively under budgetary
constraints and to comply with legislation mandating
erosion and sediment control, the Army is adopting a
comprehensive approach called the Integrated Training
Area Management (ITAM) program. To assist in this
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Erosion Control Management Plan (ECMP) as the erosion
control component of ITAM. ECMP is a logical and
standard process to help installation land managers plan,
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This report contains a summary of lessons learned during
pilot and expanded distribution and field testing of ECMP.
It presents difficulties encountered, successes realized,
and the logical progression of events that has defined
ECMP's applicability. This information can provide
installation personnel with insights for decisionmaking
involved in implementing ECMP for local needs.

Although work is still in progress on the extended applica­
tion of ECMP and the erosion controls implemented
through its use are still being monitored, several aspects
of the field performance and feasibility for Army-wide
ECMP use are presented.
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FOREWORD
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Thi s work was conducted by the Environmental Division (EN) of the U.S. Anny Construction
Engineering Research Laboratory (USACERL). Julian Hutchinson is Chief of Natural Resources at Fort
McCoy, WI. Dr. R. K. Jain is Chief, USACERL -EN. The technical editor. was Gloria J. Wienke,
USACERL Information Management Office .

COL Everett R. Thomas is Commander and Director of USACERL and Dr. L. R. Shaffer is
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PILOT AND EXPANDED FIELD TESTING OF TilE EROS IO N CONT ROL MANAGEMENT
PLAN (EC M P) FOR ARMY TRAINING LANDS: LESSONS LEARNED

I INTRODUCTION

Background

Loss of Anny trainin g land to severe soil erosion at many Ann y installations clearl y indicate s that
, training lands arc limited resou rces requiring care ful management. In addition, effective erosion control

manage ment programs are needed to sustain quality training lands in suppon of the Ann y trainin g mission.
Years of training have damaged the protective vegetative cover on Anny training lands and have, in some
cases, caused progre ssively accelerated erosion resulting in losses of training areas and training realism,
and reductions in water quality and wildlife habitat. Because the Anny is focusing on environmental
issues, installation land managers have growing environmental responsibilities and greater land
rehabilitatio n and maintenan ce problems than ever before.

To manage training land more effectively under budgetary constraint s and to compl y with legislation
mandating erosion and sediment control , the Anny is adopting a comprehensive approach called the
Integrated Training Area Management (ITAM) program: To assist in this immense task, the U.S. Ann y
Construction Engineering Research Labora tory (USACERL) has proposed the Erosion Control
Management Plan (ECMP) as the erosion control component of ITAM . ECMP is a logical and standard
process to help install ation land manage rs plan, select, and implement erosion control s.

Obj ective

This report contains a summary of lessons learned durin g pilot and expanded distribution and field
testing of ECM P. It provides researc hers, installation planners, and land managers with inform ation about
researc h activities assoc iated with the development of ECMP. It also presents diffi culties encountered,
successes realized, the evo lution of research that resulted in development of ECMP, and the logical
progression of events that has funher defined its applicability. This information can help installation
personnel understand why particular approa ches and method s were selected for ECMP application and can
provide insights for decisionm aking involved in implementing ECMP for local needs .

Approach

District conse rvationists from the U.S. Department of Agriculture and Soil Conservation Serv ice (SCS)
and natural resource and land managers from the Department of Defense (DOD) initially critiqued ECMP.
Fon McCoy, WI conducted a field-tes t of ECMP in Fiscal Year 1989 (FY89) to valida te the plan's
theoret ical aspects and test its practicality for impleme ntation . The plan was funher validated and refined
based on feedhack and additional review.

ITAM is being developed and field tested by the U.S. Army Construction Engineering Research Laboratory. Formal
documentation will be published upon completion.
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During FY90. ECMP was introduced to several Army installation land managers for implementation
on a self-help basis. It was evaluated for application at U.S. Army Materiel Command (AMC)
installations. used in total watershed management and planning. and tested as a tool for usc in developing
installation land restoration and maintenance planning documents.

Mode of Technology Transfer

This work will support the erosion control component of the Army 's ITAM program. It is
recommended that the information be distributed to the field through an Army Technical Manual and
technical workshops.
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2 LE SSONS LEARNED FROM PILOT TESTING

Overview

The pilot test evaluated concepts and procedure s to identi fy eros ion problems, assess needs, and
selec t technology under field conditions. The evaluation included the concept validity , procedural
practicability, and overall effectiveness of ECMP usc in erosion control management on Army training
lands.

Fort McCoy was selected as the pilot test site for the following reasons:

I. It affords typical Arm)' training land conditions with varied terrain and erosion problems,

2. It conducts a wide range of tracked and wheeled veh icle training,

3. It dis plays a well coordinated effo rt between trainers and engineers, and

4. It has perso nnel with land managemen t experience that is common throughout the Army.

In addi tion, mutu al benefits could be realized by Fort McCoy and the research effort because the
ECMP evaluation was to occur in the fall of 1988, which was the same time Fort McCoy was
implementing their Training Area Recovery Plan (TARP). TARP is a joint cffon of the Directorate of
Plans, Training, Mobilization, and Security (DPTMSEC) and the Directorate of Engineering (DE). Th is
7-year plan schedules training areas for "rest" according to the DPTMSEC trainin g schedule. The DE
performs corrective work during the rest periods.

Unde r TA RP, 2 to 4·training areas are withdrawn annually and arc rested for 2 years . During the
first year, all training is prohibited. Areas are cleaned of debris, barbed wire, and obstacles by DPTMSEC
and the terrain is restored by DE. During the second year, training is permitted only for soldiers on foot.
No veh icles are allowed. At the end of the second year, the rested areas become available for formal
training.

TIle ECMP pilo t test was totally compatible with TARP soil eros ion control efforts on 4350 acres.

Pilot Test Approach

Conce pts and procedures to ident ify erosion problems were tested at Fort McCoy under conditions
that could be expe cted to occur at many other Army installations. A hands-on, field-oriented approach
was executed under conditions that included perso nnel turnove r, rigid time constraints imposed by seasonal
factors. procurement requ irements, and a training area rotation schedule.

The pilot test was cond ucted in four phases: ( I) initial implem entati on and evaluation, (2)
modification and reimplcmentation, (3) erosion control design and construction, and (4) overall evaluation.

Phase I. Early October 1988. During the first phase, managerial procedures were reviewed and
site assessment procedures were discussed, tried in the field , and evaluated.
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Phase 2. Late October 1988 to April 1989. A major segment of this phase was the reformulation
and fielding of site assessment and inventory method s durin g November and December 1988. Final
review and trials occurred in April 1989.

Phase 3. November 1988 to June 1989. This phase began with erosion control design for two Pilot
Erosion Control Test Site s (PECfS) in November 1988 and ended with completion of erosion cont rol
projects during June 1989.

Phase 4. December 1989. Overall evaluation of the revised pilot test plan was completed in this
phase . Continued monitoring by USACERL of two pilot erosion control test sites (PECfS· 1 and pECfS·
2) and numerou s projects implemented by Fort McCoy during FY89 through the use of the ECMP in
conjunction with Fort McCoy 's TARP will continue through June 1991.

Site Eva luation Procedures

The first version of ECMP consis ted of six problem identi fication steps and five needs assessment
steps. requiring a total of eleven evaluation sheets. During initial field testing of more than 90 individual
sites. it immedia tely became evide nt that procedure s had to be streamlined and evaluation forms
condensed. Evaluation sheets should be brief yet allow the evaluator to accurately indicate site conditions
and state needs in order to achieve resourcing objectives in the most timely and efficient manner possible.
Onsite data recording needed to be minimized and procedures simplified in order to be manageable under

difficult weather conditions. on rough terrain. and in circumstances requiring use of measuring devices and
sample gathering equipment.

The field test emphasized the need to save time by (I ) identifying and accomplishing information
retrieval tasks that can be done in the office before making field investigations. (2) identifying and taking
into the field all information. materials. and equipment required for fieldwork . (3) following a well­
organized. concise checklist in the field and documenting the evaluation with brief entries to minimi ze
return trips to the site. and (4) using a standard method to ident ify assessed sites in the field so they can
be located again.

It became apparent through field testing that an exces sive amount of time was being spent
conducting detailed evaluation of sites that would require only a minim al level of recovery effort, This
occurred because all evaluation checklist questions were applied to all kinds of sites. As a result. site
assessment was separated into preliminary and detailed phases. The preliminary site evaluation includes
determination of the treatment approac h. site prioritization. and an itemization of factors used to generate
cos t estimates for sites requiring only minimal treatment. DPTMSEC determ ines what areas or types of
damage should be repaired; NRMD determines how. Trainers must be involved in all aspects.

Emphas is on Resource Requirement Projections

The pilot test underlined the value of a well-planned strategy when many sites must be assessed to
project resource requi rements. It emphasized the need for general management decisions concerning (I )
execution of a well-defined and well-organi zed strategy for accomplishing resourcing Objec tives . (2) the
most ef fective personnel utilization. and (3) milestone scheduling in accordance with the installation
Annual Work Plan (AWI' ) budgetary cycle. Major goals of Army land management are to improve and
maintain the land for training. and to conserve the environment. However . financia l suppo rt of an

8
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installation's land management program is crucial to the plan's existence and execution. The pilot test
showed that the real costs and complexities involved in administering an effective land restoration and
maintenance plan may be unknown until thorough problem identifi cation, needs assessment . and land
restoration efforts are undertaken,

Installation land management erosion control programs must be supported by cooperative attitude s
and financial commitments at alllevcls (Depanm ent of the Army [DAI. Major Command [MACOMI. and
installation). While very positive. cooperative attitudes pertaining to land management and natural
resource conservation are shared by all organizations at Fort McCoy. the pilot test underscored the
importance of timing milestones to accompli sh financial resource projections used as input for the AWP
and the Command Operating Budget (COB). The test also demonstrated the value of an efficient method
of collecting quantitative field data for compiling land restoration estimates used for MACOM-Ievel
funding requests.

Managerial Milestones/or Annual Work Plan (AWP)

Financial resource requirements for erosion control projects that will be included in the an
installation 's AWP normally must be projected during the second quarter of the fiscal year before the work
will be done. As a result . it is necessary to designate quarterly managerial milestones that mark the
progre ss and completion of all tasks associated with these resource projections. Figure I is a bar graph
generated by Fort McCoy at the close of the first quarter of FY89 . 1\ itemizes and shows progress with
tasks associated with TARP implementation during FY89.

II was necessary for Fort McCoy personnel to perform site assessments for both FY89 and FY90
(a total of 6600 acres) between October and December 1988 for several reasons : (I ) site assessment
could not begin until the first quarter of FY89 due to training schedules and personnel constraints, (2)
FY89 resource estimates were needed as early as possible to determine the best ways in which very
limited FY89 funds should be spent, (3) climate conditions curtailing site assessment from approximately
December through February, and (4) resource requirements for the FY90 AWP are due by the end of the
second quarter of each fiscal year. In addition to site asses sment tasks, land restoration and recovery
efforts had to be accomplished by the end of November and resumed in Mayas weather conditions and
trainin g schedules allowed.

Besides these milestones. other short-term administrati ve deadlines had to be establi shed in order
to complete tasks associated with seasonally sensitive land restoration . It became necessary to initiate
personnel actions to obtain seasonal manpower and procurement procedures to obtain seed, soil
amendments, materials. contracted services , and equipment rental in a timeframe that was in accordance
with both seasonal and fiscal year requirem ents.

Projects that present potential training oppo rtunities for troop units must be submitted to the Troop
Projects Office (TPO) early in the fiscal year to allow selection and scheduling of projects. This is
particula rly the case at installations such as Fon McCoy where Army and Naval Reserve and National
Guard units seek projects for completion during annual training.

9
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Figu re 1. TARP task s.
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Land Treatment Approach Criteria

Emphasis on the financial and resourcing aspects of eros ion control projec t management stimulated
development of a resource-oriented site class ificat ion scheme used in preliminary site assess ment. Criteria
for assessing sites acco rding to treatment approach were identified and step-by-step procedu res were
outlined to categorize sites according to the level of effo rt required for restorat ion. The erosion control
treatment approach focuses on selecting the most appropriate available manpower resources for site
conditions .

Development of treatment catego ries is af fected by installation-specific circumstances and should
be tailored by the land manage r to accurately reflect them. TIle natural capability of the land and
vegetation to recover due to climate and soil conditions is an important factor in developing treatment
categories. Other factors that should be reflec ted in trea tment catego ries inelude: available sources of
technical ass istance, modes of accompl ishing work, and special circumstances affecting manpower and
equipmen t resources. Table 1 shows criteria used by Fort McCoy to class ify sites according to erosion
control trea tment approac h.

Eroded and Damage d Site Inventory Development

The need to identify resource requirements for more than 90 sites demanded formulation of a well­
organized , accurate, and quick method of tabulating data and computing cos t estimates. By organizing
collected data from sites having similar work requirements and cost factors into an inventory format, the
land manager was able to systematically quantify resource needs for an ent ire group of sites. Table 2 is
an exampl e of this kind of calc ulation method used by Fort McCoy.

The site assessment and inventory strategy also had to identify eroded and damaged sites that should
receive prompt attention or relatively high priori ty for rehab ilitation. As a result, criteria for site
prio ritization was defined . Major considerations include the effec ts of soil loss and sediment yield on
surface water quali ty, fish and wildlife habitat, nearby wetlands, and cultural resources on and off the
installation. Any negative effects on training opera tions resulting from site deg radation and the potential
of the erosion problem to progressively degrade natural and cultural resources should also be considered.

An inventory of eroded sites provided a summary of land conditions for each training area. After
sites arc treated , inventory records can be retained in a separate file where they become a valuable data
bank for future cost-estimating by providing information about the treatment approach, techniques, and
resources expended for restoration.

Erosion Control Technology Selection and Design

The pilot test illustrated how criteria for selecting eros ion controls, their design, and materials used
for their construction reflect land management and training objec tives . In acco rdance with TARP
objectives to restore UlC land and vegetat ion, it was the intent of Fort McCoy's land management and
DPTMSEC personn el to restore the land to a natural state. It was also decided that erosion control
materia ls and techniques should provide low-cost, durable erosion control for at least the number of years
until the trainin g area would next be scheduled for restoration. This decision was made to keep
maintenance
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Criteria for Erosion Site Classification According to
Eros ion Control Approach
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Table 2

Summary of TARP Work Needs

FY89

Miles of
'" TA ." 2 3 4 Trails Sa 5b 5e 5d

108 5 3 4 20 9.0 3 18 49
109 2 1 1 17 3.5 27 29
209 5 2 4 29 8.8 4 14 30

Totals 12 6 9 66 19.3 7 59 108

Est. Cost $15,050 $20,000 $2,100 $9.750 $2400 $200

Total Unfinanced - $50,000 to fix a total of 268 sites.

FY90

106 4 7 19 2.52 2 6 10
107 7 4 9 20 3.19 5 13 6
202 6 4 3 6 0.0 4 8 II
203 (In MPTR area - no inventory taken)

Totals 13 12 19 45 5.71 II 27 27

Est. Cost $31,500 $10.000 $3.300 $4.500 $600 $0

• Total Requirements - $50.000 to fix a total of 154 sites.

"Description of columns by number of sites:
I - Troop Project Enginee r design needed - major.
2 . Troop Project Engineer design needed - minor,
3 - SCS Engineer design needed - relates to agriculture.
4 - No engineer designs needed - inhouse (Grounds - NRMD) can do.
5 . Trail closure obstacles needed: 5a - needs berm. 5b - needs trees. 5c - nccds logs. brush. ctc.,

5d . combination of a. b, and c.
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requirements low for training areas not included in the current year's TARP restora tion schedule. These
considerations are reflected in the erosion controls selected and imple mented at Fort McCoy.

During the pilot test, typical kinds of erosion sites were identified at Fort McCoy. Sites having
characteristics that commonly recur due to similar geomorphology, geology, soils, eros ion conditions, and
land usc could be treated with similar methods requiring only minor modification. As a result, a few
readily constructible controls with easily modified standard designs were applied at many sites. In
addition to being effective as erosion controls that were suitable for site conditions, the technologies
selected for repeated application at Fort McCoy met criteria for training and environmental compatibili ty,
low cost, constructibility, and material biodegradab ility.

The tes t demonstrated that the most cost-effective construction materials are most likely to be locally
abundant either as recyeled materials, mineral resources, or as byproducts from timbe r or agriculture
ope rations . In fact, it was clearly demonstrated that in circumstances where stringent budge tary constraints
exist, project feasibil ity is reduced as costs for formal design and construction increase. Although more
com plex and costly land restoration techniques would have been suitable at some sites, simpler,less costly,
and perhaps less durable but appropriate controls were selected due to budgetary and manpower
constraints.

Although pilo t erosion control test site one (PEerS- I), was eco nomica lly and durably constructed
using recycled bridge timbers , railroad ties, and broken concrete pavement, these materials were not
selected for application at simil ar sites. Rather, log timbers and soil berms were used to prevent traffic
and provide so il stabilization in critical areas (Figu re 2) largely because of aesthetic cons iderations in
addi tion to meeting cri te ria disc ussed in this sec tion. The log timbers were cut ons ite from an abundant
supply of scrub-oak that was unsuitable for timbe r sales . Th is reduced fuel costs and time associated with
hauling materials to remote sites. Although the bridge timbers would not deteri orate as quickly as the log
timbers, it was determi ned that the lire expectancy of the log timbers would provide adequate time for soil
stab ilization. Their degradation ove r time would then result in organic material s and a natural appearing
landform,

The pilo t test also brought out the fact that sources diffe r on technical specifications such as
application rates fo r seed and soil amendments. It is necessary to compare actual site cond itions and
future training land uses with the conditions for which the various recom mendations were made. This
evaluation should determine which or the recommendations, if any, arc appropriate for usc. For sites at
Fort McCoy, soil amendment and seeding rates for critical areas as recommended by USDA·SCS and the
University of Wisconsin Extension Service reflec ted conditions most accurately and produced good results
during the first year after treatment.

,.,

Fort McCoy 's DPTMSEC personnel were consulted regarding the compatibility or controls for -.
anticipated training operations . Range safety and operations personnel identified special structural
limi tation s such as cribwall height and length that might negatively direct or impede training activities.
They determ ined that reinforcement rods in recycled concrete pavement would not be allowed due to troop
safe ty hazards. Also, they eva luated placement o r soil stabilization structures along slopes with regard
to thei r effects on training operations such as access to observation and fir ing poin ts.

Materials were close ly evaluated for the ir potential to become undesirable debris or prese nt a haza rd
to wildlife, Plas tic nett ing on rolled straw mulch mats was mon itored close ly for evidence of chewing
or snagging by deer and othe r animals befo re its complete degradation by sunlight. Plastic sand
confi nement gr ids used for soil stabilization at PEerS-1 had to be totally covered by shale and broken
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Figure 2. Log timbers and so il berms.

concrete slabs to prevent displaeem ent and destruction. Th e use of metal staples to secure rolled materials
was allowed after care ful evaluation from troop safely and residual perspectives.

Field testing of ECM? procedures confirmed that managers need to conside r the environmental
impacts of erosion cont rols, includi ng the potential impacts on sensitive areas; wetlands; threatened and
endangered species habitat; and areheological, historical. or other sites having cultural significance. The
test demonstrated that because locations adjace nt to streams have a high potent ial for being archeo logical
sites. careful inspection of the site and areheological records should be undertaken when planning erosion
controls.

One of the most valuable lessons learned was that the consultation process has a positive effect on
land mana gement program support. Integration of training requi rements with natur al resource conservation
efforts resulted in cooperation between installation organizat ions. Th is cooperation provided a basis for
identifying common goa ls and promoted a grea ter understandi ng of the training mission and natural
resource concerns. Active pa rticipation by DEli, DPTMSEC, and troop units in plann ing strategies and
perfo rming tasks generates or reinforces a proprietary interest in the land restora tion program.

Erosion Co ntro l Implcmcnta tion

Most of the erosion controls were implemented at Fort McCoy by an in-house civilian workforce.
Activiti es associated with the pilot test and TAR? implemen tation confirmed that the logistics of applying
an erosion cont rol plan have a direct influen ce on costs and effici ent program exec ution. Distance to the
site increases fuel costs and the time required to haul materials. dr ive or haul equ ipment. and transport
pe rsonnel to and from work sites.
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Crew types were defined by the kinds of tasks and equipment needed to accomplish site restoration.
The more complex treatment approaches requiring various kinds of equipment or expe rtise also required
addi tional job phases that were perfo rmed by different labor resources . For example, sites defined by
Table I as Class B, requiring small maintenance and some heavy cons truction equipment, and Class D
sites that offered training opportunities for troop construction also ealled for a job phase in which planting
and seeding had to be accomplished. Crews skilled in partic ular kinds of work performed only those
tasks.

Sites restored by troop units were subsequently scheduled for a final, agronomic phase in which the
ground surface was finished, soil amendments were added, and seed was applied by in-house, civilian
grounds mainte nance personnel. This required coordination with the TPO to ensure that seaso nally
sensitive tasks were perfo rmed in a timely manner.

In view of logistics proble ms associated with distances to remote areas on post, it was most efficie nt
to concentra te work effo rts requiring similar crew and equipment types in adjacent areas. Job phases were
completed in quick success ion for neighboring sites. Site prioritization played a major role in establishing
starting points.

Because crews were encouraged to modify standard eros ion con trol designs for application at similar
sites at Fort McCoy, competition existed between work crews 10 use the most suitable and effective
erosion control features that would result in well-stabilized and natural appearing sites. Occasionally crew
signat ures were even affixed to finished structures. This increased workteam pride and yielded treatments
and structures reflecting high quality craftsmanship. Figures 3 through 6 illustrate the structural variations
that resulted from the standa rd designs illustrated in Figures 7, 8, and 9. By using the same workers as
the TA R? crew, experience was used and knowledge was increased as problems were solved. The crew
finally concluded that no site problem was 10 0 difficult for them to solve and repai r.

Summary

Lessons learned from the ECMP pilot test at Fort McCoy are summarized below.

I. The best methods for site assessment should help the user save time by (I) providing a concise
but accurate means for ga thering all information needed for resourcing Objectives, (2) separating tasks
accord ing to a well-o rganized approach for quick accompli shment, and (3) prescribing appropria te levels
of assess ment effort for various kinds of sites.

2. Managerial milestones for erosion project resourcin g should be timed to allow accomplishment
in acco rdance with the Army and installation fiscal year cycle and with regard to seasonally sensitive
ope rations.

3. The site assessment and inventory strategy must allow early identification of sites that should
receive prompt atten tion or relatively high priority for restoration. DPTMS EC determines what to fix;
DEH determines how. Again, trainers must be involved at all levels.

4. Criteria for selecting erosion controls, their design, and materials should reflect land management
and training objectives.
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5. Because typical kinds of erosion sites could be identified at Fort McCoy due to similar natural
conditions such as geomorphology, geology, soils, vegetation and land use, a few types of erosion controls
were able to be modified for application at many sites.

6. The most cost-effective and best overall construction materials are most likely to be locally
abundant either as recyeled materials, mineral resources, or as byproducts from agricultural or timber
operations.

7. In reviewing technical specifications for seed and soil amendment application rates, the user
... should select the recommendation developed for conditions and land use that are most similar to the site

and future training requirements. In many cases, those conditions will be USOA-SCS recommendations
for critical area plantings.

8. Locations along streams have a high potential for being archeological sites. The site and
archeological records should be inspected for such evidence before planning land disturbance activities
associated with erosion control implementation.

9. Consultation and planning interactions between range operations, land management, and troop
unit personnel can provide a basis for identifying common goals and promote positive actions to integrate
training mission requirements with natural resource conservation efforts.

10. Logistics problems associated with distances to remote areas require careful job phasing, project
scheduling, and field crew management to accomplish erosion control implementation in the most cost­
effective manner.

II. Initial guidance, encouragement, and occasional follow-on assistance can generate a "can do"
spirit and workteam pride. The resulting treatments and structures reflect high quality craftsmanship.

12. Use same crew members once they master the tasks.

13. 00 not forget the primary reason for contro lling erosion is to preserve the quality of training
lands.
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Figure 3. Troop constructed project finished by ground maintenance cr ews.

Figur e 4. Substilulion of log limbers for railroad ties on a st ~ep slope.
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Figure 5. Log timb er conlrol on a gentle slope.

•

Figure 6. Slope stabilization at varyinl( elevations.
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3 LESSONS LEARNED FROM EXPANDE D D1STRInUTION AND FIELD TESTING

O verview

In FY90, refin ed ECMP site assessment procedures were tested by USACERL to determ ine their
usefulness under a variety of circumstances on Army land s. Appli cation was extended to AMC
installations where Army land s are used prim arily for purposes other than training. Six AMC installations
we re visited and site assessments were made at four of them .

Th e assessment pro cedures and newly identified elements of ECMP's final version were also used
by USACERL at seve ral oth er installations as pan of ongoing training area researeh projects. ECMP was
tested in circumstances where training area rotation plans are not in effect and at two installations in
conjunction with a watershed mana gement and planning concept.

The final draft version of ECMP was dis trib uted to natural resou rces and land management personnel
at several Army insta llations for review and tria l use on a self-help basis . Lessons learned from these
expanded applications are presented here .

Extendin g ECMP to AMC Installations

EC MP was ev aluated for its applica bility at AM C installations where little or no land is des ignated
as trai ning area. The evaluation took place because (I ) the Arm y recognizes that erosion control is a vital
pan of land management on all Army lands, (2) ECMP has prob lem identification and needs assessment
clements that with some modification might apply to typical conditions tha t prevail at AMC installations,
and (3) unifo rm fisca l year cyele and resoureing requireme nts ex ist for all ins talla tions and allow for the
same project orig ination and manageme nt procedures at AMC installations.

USACERL researchers visited Sierra Army Depot, CA ; Lexington-Bluegrass Army Depot, KY;
Ann iston Army Depot, AL ; Letterkenny Arm y Depo t, PA; Red River Army Depot, TX ; and Lone Star
Arm y Ammunition Plant, TX, to examine the feasibili ty of transferring training land ero sion control
restoration and maintenance technologies for thei r needs. This examination included assessing needs to
identify AMC speeial requirements that mig ht requ ire technology modification.

The visits revealed that man y kind s of eroded sites occur at AMC installations on training lands or
at other locations having similar natural condi tions. Figure 10 is an example of such a site . The
photog raph shows the effect of wind eros ion along an installation fenceline. Th e selection and success
of ero sion control can be constrained by security requirements that may differ according to location.

The ECMP problem identification process for eroded site assessment involves examining site
condi tions and those factors contributing to ero sion processes, ineluding natural conditions and human
activities as they penain to land use. The needs assessment and technology selection proces ses involve
ex amining the appropriateness of ero sion cont rol. A control's appropri aten ess pert ains to its function , its
suitability for use under prevailing natural conditions, its impa ct on any environmentally sensitive
conditions , and its compatibili ty with training mission requirements.
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Figure 10. Typical eroded site along a fenceline.

Although human activiucs as they pertain to land use on Army trammg lands might vary
considerably from otber kinds of land usc, the land usc factor must be conside red during evalu ation at any
location . Likewise, while the tra ining mission compatibility requirement might appear to be a rather
unique clement in tbe needs assessment process because it results in unique constraints, its inclusion
parall els cons ideration of compatibility requirem ents for other kinds of land uses such as cropping
practices , recreational objectives, or in the case of AMC installations, demolition activities, storage
functions, or safety requirements.

Research associ ated with extending ECMP to AMC sites indicates that land use for demolition
act ivities and storage functions having highly specialized safe ty and security requirements arc only
different replies to the same set of questions used for site evaluation on Ann y training lands. This
research indicates that the questions arc valid for site assessment on trainin g lands as well as at AMC
installations. Terminology used for training land evaluation could be eas ily modified for other types of
Army lands.

While demo lition grounds present unique problems for eros ion control and land restoration efforts,
preliminary research indicates that some of the problems may be very simila r to those of cons truction sites.
Both kinds of sites suppo rt activi ties that result in constantly changing conditions. Controls selected for

.~ these areas will focus on cont ainment and mit igation efforts for sediment and runoff control. Temporary
controls impleme nted dail y as standing operating procedures (SOP) for routine demolition operations could
be appl ied in muc h the same manner as eros ion and sedim ent cont rols for const ruction sites. These
controls should be backed up by more penn anent controls for sediment conta inment and runoff located
01'1' the immediate demoli tion site.

Th ere is a high potent ial for undctonatcd ordnance to exist on demoli tion grounds. This poses a
problem r~ r eros ion control selec tion because it places cons traints on the ways in which erosion controls
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can be implemented. The high risks associated with land disturbance activities in such situations may
necessitate special contracting requiremen ts or make the project unfeasible for accomplishment by
com mercial contract. This situation underscores the importan ce of includin g erosion control SOP as part
of routine demolition operations on a daily basis.

Similar to any installation or location where there is a high potential for hazardous material s to exist,
restorati on efforts at some AMC sites may need to include added specialized technique s. At those
locations, groundwater well monitoring and other environmental testing is first necessary to confirm
existing conditions. Soil cleaning or chemical treatment techniques may need to be includ ed in land
restoration efforts at contaminated sites. Such treatments may be required before establi shing stabilizing
vege tation for eroded sites.

Expanded Field Testing of ECMP Site Assessment Procedures

The ECMP site assessment procedu res were used by USACERL researchers during FY90 on training
areas at installations where erosion control research projects are in progress . These installations included
Fort Drum, NY; Fort Campbe ll, KY; Fort Polk, LA; and Fort Bragg, NC. The feasibility of using the
ECMP project originat ion and management guidance within the framework of existing Facility Engineering
work management systems was examined. Because many aspects of the land management programs for
eros ion project origination and accom plishment vary among these installations, the overall study resulted
in strong, practical conclusions.

Field evalu ations at these installations supported several observations that were made at Fort McCoy.
Time saving through thc use of concise field method s and separation of tasks according to where and
when thcy should be performed provided the best results during all install ation visits. During these visits,
time was limited for site investigations and archival information would have been difficult to obtain if a
well-organized system for collecting data had not been used.

Expanded field testing indicates that training requirements heavily influence criteria for selecting
eros ion controls and aspects of their des ign. Work at Fort Bragg and Fort Campbell repeatedly
underscored the importance of safety requirements for train ing lands thai support airborne operations such
as air assault and personnel drop activities. Specific location, size, visibility of control profile from aloft,
kinds of structures, vegetation height , elimination of bodies of standing water, material compo sition, and
avoidance factors are some safety considerations encountered in this work. Successful eros ion control
designs must be suitable for labor resources available for both implementation and long-term maintenance.
They must be sized and have features designed for conditi ons at the most feasible, cost-effective level of
maintenance. Expectations for levels of maintenance should be realistic and reflect available manpower
resources at the installation.

Selection criteria for controls planned at Fort Polk and Fort Campbell include potent ial benefits of
installed controls to serve dual roles regarding trainin g operations and natural resource objectives , Project
implemcntation can also serve as training for troop units. Erosion control projects at Fort Bragg's Sicily
Flight Landing Strip and at a stream cross ing have becn planned and implemented by troop engineering
units as a result o f the training value of project tasks.

Expanded field testing of ECMP also examined various methods of designing and constructing
erosion projects, This work showed that determining the treatment approac h is one of the first steps
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associated with all projects and must be resolved early in the planning process. Table 3 summarizes the
va rious mod es used during these expanded test activities.

Work at Fort Bragg revealed the need to consider both the short-term and long-term environmental
effects of erosion control implementation. Land disturbance associated with erosion control implementa­
tion can have adverse effects onsite and offsite. Temporary erosion control and sedimentation plans are
needed for construction sites to avoid damage caused by runoff and sedimentation. Installations located
in state s requiring such plans by law may have an agreement with the state to enforce this requirement
on post-construction activities.

The long-term effects of implementing erosion control must also be considered during the select ion
process. The long -term effects on wetlands is of particular imponance. At Fort Bragg control measures
had to be carefully evaluated to ensure that wetland hydrology is not being altered by runoff controls
implemented at Sicily Field Landing Strip.

Work at Fort Bragg also supported ECMP criteria pertaining to surface water quality for eroded site
prioritization. According to ECMP, one of the foremost considerations for site prioritization is the effect
that a site 's soil loss and sediment yield has on surfa ce water quality. This ineludes sites locat ed adjacent
to water as well as those sites situ ated a distance from the water that contribute sediment. Because the
Stat e of North Carolina has tolerance standards for stream turbidity levels. a major factor for prioriti zing
sites at Fon Bragg will involve measurin g turbidi ty. Stream turbidity levels in water samples will be read
by Fon Bragg in Nephelometric Turbidity Units (NT U) used by the State . Readings in excess of
compliance standards will mark watershed locations that requ ire site asses sment and erosion control
treatments.

Table 3

Modes for Accomplishing Project Design and Implementation

Design Construction

Agricultural Conservation Structures In-House Personnel. Contract. Troop Unit s

Engi nee r Troop Units. Reserve, National Guard. Troop Units . Reserve, National Guard, Active
Active Duty Duty

Co rps of Enginee rs District Contract, Troop Units. In-Hou se Personnel

Commercial A& E Firm Contract
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Site assessments at all the installations indicate that because of similar natural charac teristics
pertaining to topography, geology, soils and vegetation, and similar land use and training requirements,
typical kinds of eroded sites and eros ion problems that occur repeatedly at an installation can be identified.
These findings suppo rt previous determinations made at Fort McCoy.

Watershed Planning and Management Concept

Training land rest and rehabilitation programs such as that used at Fort McCoy restore large parcels
of land designated as training areas on a rotational basis. Th is concept has been used because range
opera tions are scheduled on a training area (TA) basis. Training activities can be discontinued and enti re
TAs shut down with lillie or no confusion for all concerned because their boundari es are clearly defined
and recognized by users.

Erosio n control planning on a watershed basis has also been considered by Army researc hers and
by some installations . The waters hed planning and management concept involves integration of individual
site resto ration effo rts from the perspec tive of the whole watershed in which sites arc located. This
concept focuses on interac tions between natural processes within the entire watershed. Watersheds are
divided into smaller parts called subwatershcds, which arc analyzed to determine their contributions of
sediment to the ent ire watershed system. Just as watershed characteristics and land management factors
arc analyzed in total watershed planning, prospective eros ion controls are evaluated for their impacts on
other parts of the watershed. The Water Quality Act of 1987 calls for the development of state watershed
treatment programs.

It appears that there may be several problems associated with the watershed approach. Because
training areas are scheduled for use as entire units by range schedulers, some kind of alteration to the
schedu ling system might be needed if only parts of the TA s could be used. Moreover, it can be difficult
to clea rly define irregularly shaped watersheds in the field in orde r to excl ude training activi ties from areas
where restoratio n is taking place. In those cases , avoiding small sites during training operations within
an otherwise open training area might not be possible, or it may cause confusion. Another objection to
the watershed approach is that the configurations of some wate rsheds and the terrain in conjunction with
installation bounda ries migh t be disruptive to large-scale combined arms and cross -country training
operations. Closure of a series of watershed sites could also disrupt activities in several training areas
due to strategic locations with regard to supply or maneuver corridors. Another consideration is that in
many cases installation boundaries cross watersheds, thus precluding their total management by the Army.
In such cases, upstream watershed portions may be contributing to problems on Army lands.

According to the watershed planning and management concept, erosion controls arc implemented
simultaneously or successively at sites that compositely make up a total watershed plan. A major
advantage of this approac h is that it involves closing small project areas within various TAs rather than
removing entire TAs from training. This reduces the total area taken out of training at any given time and
permits the usc of TAs that might have terra in especially suitable for partic ular types of training
operations.

ECMP can be used as a compatible tool for field evaluation and erosion projec t orig ination in
conjunction with the watershed planning and management concept. This approach emphasizes the
prelimi nary site assessment procedures of ECMP, including consideration of a site's posi tion within the
watershed. ECMP informs the user that solutions to a site's problems often involve treatme nt of sites
located upstream and upslope.
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Fort Polk , LA, success fully implements erosion control s acco rding to the watershed plannin g and
management concept. Its land management program exercises its cooperative agreement with the USDA­
SCS for erosion project planning, design, and implementation. Watershed plans based on field inspection
are developed and inelude all projects situated within each watershed.

USACERL is stud ying Fort Polk' s approach and is augmenting it with automated watershed analysis
methods. Work is currently underway at Fort Polk's Peason Ridge where USACERL is developing a
watershed plan for the headwaters of Comrade Creek. USACERL is working with SCS and Fort Polk in
the design and implementation of sediment retention and other types of conservation structures. By
combining field inspections with automated physical process modeling that uses satellite imagery and
geographic information system (GIS) data . sites have been identifi ed and the effects of planned controls
pred icted.

At Fort Bragg. NC. a watershed planning and treatment approa ch is being developed specifically to
address acute problem s associated with stream water qualit y compliance. Portabl e turbidity monitorin g
field equipment is being used on surface waters to identify areas contributing sediment in excess of
compliance standards. This approa ch links surface water quality turbidity levels (measured in NTUs)
directly to eroded sites draining into the water.

Work at Fort Campbell. KY, involved working with the Corps of Engineers, Nashville District to
deve lop designs for training orient ed erosion controls on a watershed basis. The headwaters of a stream
in the Vcghcl Drop Zone has been monitored for over 2 years . Data on precipitation. training activities,
conservation structure dama ge and sediment concentrations have been monitored during this time. The
erosion controls designed by Nashville District reflect training mission requirements. Military units using
Veghel Drop Zone provided input into the designs. They were asked to identify characteristics of
prospect ive controls that would adversely affect training as well as ideal conditions that would enhance
operations. Dual functionality of controls for erosion control and training purposes was also emph asized
in the design process.

Developing Installation Land Restoration and Maintenance Plans

The value of a long-term installation land restoration and maintenance plan that projects annual
financial requirements was confirmed by Fort McCoy 's experi ence with TARP. Expanded field testing
of ECMP in conju nction with other concurrent erosion control projects indicate that ECMP could also be
used as an effective tool with the watershed planning and management concept for originating installation
land restoration and maintenance planning documents. These documents elearly present project
priorit ization. financial requiremen ts, relati onships with other watersheds. and land management factors.
They should also be useful for master plann ing and . as in Fort McCoy 's experience with TARP. they are
valuable for supporting annual funding requests for erosion control projects. The financial resource
requirement data generated by such plans assists MACOM and DA level decisionmakers with funding
decisions.

Expanded ECMP Distribution on a Self-Help Basis

During FY90, ECMP was introduced to several Army installation land managers for use on a self­
help basis. Comments from individuals indicated that ECMP was applicable to land management
problems and operations at those installati ons. In most cases. however, day -to-day activitie s prevented
extensive review. Altho ugh procedural guidance for site assessment and project origination was considered
a valuable reference, the system for developing an inventory of eroded sites required planning time .

27



Because plans for implementing ECMP need to be coordinated with the fiscal year cycle, a specific start
date was needed . Daily responsibilities and suspensed actions superseded startup activities involved with
ECMP.

Needfor Startup Workshop

Results of expanded ECMP distribution on a self-help basis indicate that successful Army-wide
implementation will require that ECMP be introduced initially to users through an introductory workshop.
The workshop would provide a forum for questions and discussion and would identify ECMP as an ITAM
component. Interactive discussion sessions and lectures would help participants understand procedures
for identifying project requirements, selecting controls, and programming and executing erosion control
construction within the existing DEH administrative systems.

Installation Technical Assistance Needs

The pilot and expanded field testing over a 2-year period confirmed original expectations that
different levels of technical assistance would be needed at various Army installations. It was found that
individuals tasked with erosion control have work experience and educational backgrounds in natural
resources-related fields such as forestry. fish and wildlife management, biology, range management ,
agronomy, soils, and master plann ing. Erosion control respons ibilit ies are often considered an additional
dut y. Vast differences in years of experience within the Army system or in a career field also exist. For
this reason, the inexperienced individual needs step-by-step guidance. This same guidance. however, can
serve as a summarized checklist for personnel more experienced in erosion control and project
programming.

The experienced individual will be able to answer many questions presented on the evaluation sheets
automatically during site evaluation without a conscious, step-by-step effort. Notations on evaluat ion
sheets will be very brief in those cases. Regardless of how obvious decisionmaking might appear for a
given site at the time, keep in mind that adequate records for sites and treatments will provide valuable
information for future decisionmaking and resource estimating. Success of controls used to correct
specific conditions noted will benefit managers of continuing projects and new personnel tasked with
erosion control responsibilities.

Summary

Lessons learned from the ECMP expanded distribution and field testing are summarized below.

1. AMC security and safety requirements parallel training requirements and trainin g land use factors.
AMC requirements are different replies to the same set of site assessment questions. The site assessment
process for Army training lands is valid for sites at AMC installations .

2. Many erosion control problems associated with demolition ground s are very similar to those of
construction sites . Controls for those kinds of sites will focus on containment and mitigation for sediment
and runoff control.

3. Temporary controls implemented daily as SOP for demolition operat ions could be applied to
those areas by workers skilled in demolition operations ,
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4. Additional specialized techniques may be needed for land restoration efforts at contaminated sites
before establishing vegetation.

5. Criteria for selecting erosion controls and their design characteristics arc influenced by training
requirements. Troop safety is a major element of training requirements.

6. Successful erosion control design must be suitable for labor resources available for both
implementation and long-term maintenance. Levels of maintenance should be realistic and reflect
available manpower resources at the installation.

7. Short-term and long-term environmental effects of erosion control implementation need to be
considered. Temporary control plans are needed during project construction involving land disturbance
activities. Consideration of long-term effects of controls on any nearby wetlands is mandatory.

8. Stream turbidity levels as measured by local authorities enforcing water quality standards can be
used as a factor for prioritizing projects at sites located in a drainage area.

9. Typical kinds of eroded sites and erosion problems can be identified based on commonly
occurring natural characteristics pertaining to topography, geology, soils and vegetation, and similar land
usc training requirements.

10. Due to scheduling procedures, terrain, and watershed configurations, there may be difficulties
associated with a watershed planning and management approach that involve elosing small, treated erosion
control sites in TAs that are otherwise open for training operations.

11 . A watershed planning and management approach can be used on Army training lands in a way
that can reduce the total area taken out of training at any given time.

12. Potential erosion control benefits can be increased by design and selection criteria that allow dual
functionality of the control for training operations and natural resource objectives.

13. ECMP could be used as a tool to develop installation land restoration and maintenance planning
documents. Its usc with a watershed planning and management concept can elearly present project
prioriti zation and relationships with other watershed and land management factors.

14. A long-term installation land restoration and maintenance plan projecting annual financial
requirements can be used to support funding requests.

15. An introductory workshop is needed to introduce ECMP to installation land managers. They will
require some guidance when starting the plan.

16. Different levels of technical assistance with erosion control arc needed at various Army
installations.
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4 CONCLUSIONS AND RECOMMENDATIONS

Although work is still in progress on the extended application of ECMP and the erosion controls
implemented through its use are still being monitored, several aspect s of the field performance and
feasibil ity for Army-wide ECMP usc are evident.

ECMP Implementation

The best procedural methods for site assessment should promote good organi zation and provide a
concise, accurate means of collecting all information needed for resourcing objec tives using appropriate
levels of effort for various kinds of sites. Timing of managerial milestones to accomplish resourcing
objectives must be according to the fiscal year cycle and seasonal considerations. The site assessment and
inventory strategy must allow for ear ly identifica tion of sites having high priority for treaunent. Because
cost-effectiveness of ECMP implement ation is affected by the dis tance factor, careful job phasing and
project management is required . ECMP can be uscd in conjunc tion with a watershed planning and
management approach in a way that will reduce the total area taken out of training at any given time.

Preliminary research indicates that the ECMP site assessment and inventory process can be validly
applied at AMC installations because AMC requirements parallel training requirements and training land
use factors . Because many erosion control problems associated with demolition grounds are similar to
those of const ruction sites, it is recommended that temporary contro ls implemented as daily SOP for
demolition operations be applied. These controls should be backed up by more permanent offsite controls
focusing on sediment containment and runoff control.

Because the user can apply ECMP in conjunction with various land management approaches and
personnel possess various degrees of technical expertise, it is recommended that an introductory workshop
be attended by prospect ive users . The workshop will provide guidance for startin g ECMP implementation.

Benefits of ECM P Implementa tion

When used in conju nction with a watershed planning and management concept, ECMP is used as
a tool to develop installation land restoration and maintenance planning documents that clea rly present
project prioritization and relationships with other watershed and land management factors . These
documents, which project annual financial requirements, can be used to support funding requests at the
installation and MACOM levels.

Consultations and interactions between range operations. land management, and troop unit personnel
during ECMP's control selection process are beneficial because they can provide a basis for identifying
common goals and integrating training missio n requirements with natural resource conservation effo rts.
Because an effective erosion control and land management program must be supported by cooperative
attitudes and financial commitments at all DA, MACOM, and installation levels. it is recommended that
ECMP procedures be used to gain both areas of support.
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Environmental Considera tions

While the long-term environme ntal effec ts of erosio n contro ls are usually focused upon, thcre is a
need to consider the shon- tenn effects of erosion control implementatio n where land disturbance activities
occur. It is recommend ed that tempora ry erosio n control and sedimentation plans accompany designs for
all land disturbing erosion control construction projects.

Design Crite r ia for Erosion Controls

It has been observed that the most cost-effective construction material s are likely to be locally
abundant and that successful erosion control design must be suitable for the labor resources available for
implementation and long-term maintenance. However , maintenance levels should be realistic, reflecting
available manpower resources of the installation and land restoration objectives. It has also been found
that potenti al erosion control benefit s can be increased by design and selection criteria that allow dual
functionality of control for training operations and natural resource objectives. It is recomm ended that
all these criteria be considered when determining erosion control cost-effectiveness .

Standard Designs for Erosion Controls

Typical kinds of eroded sites and erosion problems can be identified at an installation due to
commonly occurring natural characteristics penaining to topography, geology, soils, vegetation, and similar
land use training requirements. Therefore, it is recommended that a few kinds of readily constructible
controls having easily modified standard designs be developed for use at installations. It is recommended
that future research be directed toward this objective.
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