




































































































































































































































































































































































































































































































































































































































































































































































































Appendix J: Monitoring & Adaptive Management 

woody invasive control; F-TSl-3, timber stand improvement and major woody invasive control; 
F-TSl-2, timber stand improvement and minor woody invasive control ; F-Und-5, underplanting in 
greater than 50% closed canopy; F-Und-4, underplanting and minor woody invasive control in 
less than 50% closed canopy. Table J.1 provides a layout of what treatments will be performed 
in each area of interest and Figure J.1 provides a map of forest features within the project area. 
Each treatment performed has associated performance benchmarks described in Table J.2. In 
areas where multiple treatments are being performed benchmarks from both treatments must 
be met. 

Forest management performance criteria will consist of key benchmarks related to the different 
treatments that are performed in each area delineated in the project plans. Some areas will 
have multiple treatments conducted within them leading to different performance criteria than a 
zone with only a singular treatment. Treatments include, underplanting seedlings to establish 
advanced regeneration under varying light conditions, invasive species controls, timber stand 
improvement (TSI) activities to promote less common species, competing vegetation reduction 
treatments to improve seedling success and traditional tree planting activities on newly 
constructed features for forest initiation. Each treatment will have different criteria of success 
(Table J.2) which when combined with other treatment success criteria will determine the 
effectiveness of habitat enhancement within a particular area. If benchmarks are not met 
adaptive management will be performed at the project partners and managers discretion. All 
criteria will be calculated as averages across the original treatment area, unless adaptive 
management occurs outside of the original treatment area, in which case the adaptive 
management areas would be included within the treatment area for evaluation. 

Table J.1. Project areas and treatments being conducted in them 
Project Area Acreage Treatments 

F-lnv-2 39.4 Invasive Control 
F-lnv-1 13.3 Invasive Control 
F-TS/-3 12.4 TSI 
F-TS/-2 35.2 TSI + Invasive Control 

F-Und-5 18.7 Underplanting >50% canopy closure 
F-Und-4 30.9 Underplanting <50% canopy closure + Invasive Control 

Constructed 34.8 Forest Initiation 
Features 

USACE I Big Lake HREP 5 
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Figure J.1. Treatment area map, note areas including invasive species removal in their 
treatments have a crosshatching symbology.  
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Table J.2. Treatment Performance Benchmarks through time 
 

Year 
following 

initial 
treatments 

Forest Initiation TSI Invasive 
Control 

Underplanting 
>50% canopy closure <50% canopy closure 

1  <10% cover of 
competing vegetation 
within a 2 foot radius of 
planted trees* 

 >1,200 stems per acre 
of natural and planted 
tree seedlings >6 inches 
tall 

 >100 stems per acre of 
natural and planted 
shrubs >6 inches tall 

 >600 stems per acre of 
planted trees >12 inches 
tall, condition code 1-5, 
FTG+ 

 4 or more planted 
species capable of 
tolerating <20 days of 
inundation making up 
more than 10% of total 
stems each 

 2 or more planted 
species capable of 
tolerating >20 days of 
inundation making up 
more than 10% of total 
stems each 

 Maintain at 
least 40 trees 
per acre of 
desirable 
masting 
species (hard 
and soft mast) 
to be free of 
overhead 
competition to 
increase their 
likelihood of 
becoming a 
dominant tree 
in the canopy 

 0% cover of 
invasive 
species 
 

 <20% cover of 
competing vegetation 
within a 2 foot radius of 
planted trees* 

 >100 stems per acre of 
natural and planted 
seedlings >6 inches tall 

 >20 stems per acre of 
natural and planted 
shrubs >6 inches tall 

 >100 stems per acre of 
planted trees >12 
inches tall, condition 
code 1-5, FTG+ 

 4 or more planted 
species capable of 
tolerating <20 days of 
inundation making up 
more than 10% of total 
stems each 

 2 or more planted 
species capable of 
tolerating >20 days of 
inundation making up 
more than 10% of total 
stems each 

 <20% cover of competing 
vegetation within a 2 foot 
radius of planted trees* 

 >400 stems per acre of 
natural and planted 
seedlings >6 inches tall 

 >100 stems per acre of 
natural and planted 
shrubs >6 inches tall 

 >300 stems per acre of 
planted trees >12 inches 
tall, condition code 1-5, 
FTG+ 

 4 or more planted species 
capable of tolerating <20 
days of inundation making 
up more than 10% of total 
stems each 

 2 or more planted species 
capable of tolerating >20 
days of inundation making 
up more than 10% of total 
stems each 

 

3  <10% cover of 
competing vegetation 
within a 2 foot radius of 
planted trees* 

 >900 stems per acre of 
natural and planted tree 
seedlings >12 inches tall 

 >75 stems per acre of 
natural and planted 
shrubs >12 inches tall 

 >600 stems per acre of 
planted trees >36 inches 
tall, condition code 1-2, 
FTG+ 

 4 or more planted 
species capable of 
tolerating <20 days of 
inundation making up 
more than 10% of total 
stems each 

 2 or more planted 
species capable of 
tolerating >20 days of 
inundation making up 
more than 10% of total 
stems each 

 

 Maintain at 
least 40 trees 
per acre of 
desirable 
masting 
species (hard 
and soft mast) 
to be free of 
overhead 
competition to 
increase their 
likelihood of 
becoming a 
dominant tree 
in the canopy 

 0% cover of 
invasive 
species 

 

 <30% cover of 
competing vegetation 
within a 2 foot radius of 
planted trees* 

 >80 stems per acre of 
natural and planted 
seedlings >12 inches 
tall 

 >20 stems per acre of 
natural and planted 
shrubs >12 inches tall 

 >80 stems per acre of 
planted trees >36 
inches tall, condition 
code 1-2, FTG+ 

 4 or more planted 
species capable of 
tolerating <20 days of 
inundation making up 
more than 10% of total 
stems each 

 2 or more planted 
species capable of 
tolerating >20 days of 
inundation making up 
more than 10% of total 
stems each 

 

 <30% cover of competing 
vegetation within a 2 foot 
radius of planted trees* 

 >300 stems per acre of 
natural and planted 
seedlings >12 inches tall 

 >70 stems per acre of 
natural and planted 
shrubs >12 inches tall 

 >200 stems per acre of 
planted trees >36 inches 
tall, condition code 1-2, 
FTG+ 

 4 or more planted species 
capable of tolerating <20 
days of inundation making 
up more than 10% of total 
stems each 

 2 or more planted species 
capable of tolerating >20 
days of inundation making 
up more than 10% of total 
stems each 

 

6  <30% cover of 
competing vegetation 
within a 2 foot radius of 
planted trees* 

 >500 stems per acre of 
natural and planted tree 
seedlings >54 inches tall 

 Maintain at 
least 40 trees 
per acre of 
desirable 
masting 
species (hard 
and soft mast) 

 0% cover of 
invasive 
species 

 

 <40% cover of 
competing vegetation 
within a 2 foot radius of 
planted trees* 

 >60 stems per acre of 
natural and planted 

 <40% cover of competing 
vegetation within a 2 foot 
radius of planted trees* 

 >200 stems per acre of 
natural and planted 
seedlings >54 inches tall 
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>50 stems per acre of 
natural and planted 
shrubs >36 inches tall
>300 stems per acre of 
planted trees >60 inches 
tall, condition code 1-2, 
FTG+

4 or more planted
species capable of 
tolerating <20 days of 
inundation making up 
more than 10% of total 
stems each
2 or more planted
species capable of 
tolerating >20 days of 
inundation making up 
more than 10% of total 
stems each

to be free of 
overhead 
competition to 
increase their 
likelihood of 
becoming a 
dominant tree 
in the canopy

seedlings >54 inches 
tall
>10 stems per acre of 
natural and planted 
shrubs >36 inches tall
>60 stems per acre of 
planted trees >60 
inches tall, condition 
code 1-2, FTG+

4 or more planted
species capable of 
tolerating <20 days of 
inundation making up 
more than 10% of total 
stems each
2 or more planted
species capable of 
tolerating >20 days of 
inundation making up 
more than 10% of total 
stems each

>40 stems per acre of 
natural and planted 
shrubs >36 inches tall
>100 stems per acre of 
planted trees >60 inches 
tall, condition code 1-2, 
FTG+

4 or more planted species 
capable of tolerating <20 
days of inundation making 
up more than 10% of total 
stems each
2 or more planted species 
capable of tolerating >20 
days of inundation making 
up more than 10% of total 
stems each

*Competing vegetation is any vegetation that is shading or competing for growing space with a planted seedling. Competing 
vegetation can be native or non-native and is site dependent. 
+FTG=Free to grow; a seedling or small tree free from direct competition of other trees, shrubs, grasses and herbaceous plants

Performance Criteria A: 

First growing season following final regeneration or invasive control treatment:
For invasive species control, the first growing season following the final treatment would be the 
growing season after the entire set of invasive control treatments have been completed. For
example, common buckthorn control routinely requires an initial treatment with a follow-up
treatment 2 growing seasons after the initial treatment and a second follow-up treatment 3 
growing seasons after the initial treatment. Performance criteria in this case would only be 
assessed in the fourth growing season following the initial treatment.

For tree planting and competing vegetation control, assessments are made in the growing 
season immediately following planting, seeding or natural regeneration treatments, and/or 
vegetation control treatments.

For timber stand improvement treatments performance criteria will begin following release and 
establishment of the desired number of trees per acre. 

Three years following final regeneration or invasive control treatment
By the third year following final treatments, the focus shifts to persistent control of invasives and 
the establishment and growth of regenerated seedlings. Some level of mortality is expected 
between the first growing season and year three, but remaining trees should be growing 
vigorously. Trees released during timber stand improvement activities should be starting to 
move towards the upper level of the canopy and expanding into the space provided them from 
release treatments.

Sixth year following final regeneration or invasive control treatment
In the sixth year following final treatments, criteria are focused on the permanence of initial 
measures. Targeted invasive species should be absent from the site, and regenerated trees and 
shrubs should be large enough and well enough established to thrive without further 
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management. Released trees should be in a position to become a co-dominant tree in the 
canopy. Sites that meet performance criteria at year six would be considered to be in a 
condition that requires no further management within the scope of the initial project.

Ninth year following final regeneration or invasive control treatment
If less than 75% of treatment areas do not meet target criteria in year six, an additional 
monitoring cycle will occur in year nine in those areas that did not meet year six targets. Year 
nine conditions will be assessed based on the year six targets. Sites that did not meet 
performance criteria at year six but do meet those criteria at year nine would be considered to 
be in a condition that requires no further management within the scope of the initial project. 
Sites that do not meet the criteria in year six or nine may be treated with additional measures if 
the team determines it is likely to be successful. 

Task A1 – First Growing Season Regeneration Establishment and Growth and 
Invasive Species Control Status (Adaptive Management)

Regeneration surveys monitoring seedling survival and growth are standard in most large-scale 
tree planting programs, both within the Corps and in many public and private organizations 
throughout the country. Results from survival and establishment surveys will allow for 
modifications in planting plans to account for agents responsible for low seedling survival and 
growth as well as for mitigation measures to account for these stressors. They will also be used 
to determine areas where unfavorable weather conditions may have led to low restoration 
success. The results will also be used to inform any efforts required for replanting or repeating 
initial management actions.

For this project, regeneration surveys will be paired with invasive species control surveys as 
well as timber stand improvement stand walkthroughs and will occur in the first growing season 
following the final regeneration or invasive species control treatment (Task A1), as well as the 
third and sixth growing seasons following the final regeneration or invasive species control 
treatment (Task A2), or in the ninth growing season for sites that did not meet criteria in the 
sixth growing season.

Rationale: The first growing season following planting is a critical period to determine whether 
tree seedlings will become established.  Low seedling survival may indicate deficiencies in 
planting procedures or seedling stock, the presence of significant site related stressors, or 
seedling-site incompatibility. Low seedling survival may also be a result of unfavorable weather 
conditions in the year of planting: hot, dry summers are very challenging for trees on newly built 
islands, while cool, wet summers are very challenging for trees on low elevation existing forest 
sites. Many events influencing seedling establishment and survival are hard to predict, so first 
growing season assessments are critical to allow for an immediate assessment of early 
establishment. For natural regeneration treatments in particular, seed production and site 
conditions can be variable from year to year and multiple treatment years may be necessary to 
capture conditions favorable to natural regeneration.

Methodology: All regeneration assessments will be made initially by observational 
walkthroughs. If initial walkthroughs indicate that treatments have not been successful, the 
formal regeneration survey methodology used by the MVP Environmental Stewardship Section 
Foresters and will involve high, medium and low intensity surveys as well as tally and stocking 
plots as defined in that protocol, depending on site objectives. The current protocol is attached 
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to this appendix. The routes of the walkthroughs will be recorded with GPS and shapefiles will 
be created so that these routes can be shared with partners.  
 
Due to the large potential acreage to be surveyed in a given year, stocking plots will be the 
primary plot type used with a small subset of survey plots (about 10%) implemented using 
higher intensity measurements. This protocol may be updated prior to assessments occurring, 
and the most current protocol will be used for surveys. Invasive species surveys will be 
conducted either by assessing average percent cover of invasive species in regeneration survey 
plots, by establishment of plots within the treatment area to specifically quantify percent cover of 
invasives, or via visual observation of percent cover of invasive species across the treatment 
area. Timber stand improvement stand walkthroughs will assess the number of released trees, 
and whether further release is warranted or if new trees need to be selected due to mortality. 
 
When plot sampling is determined to be necessary, plots will be assigned by treatment area. In 
all treatment areas, between 0.5% and 1% of the total treatment area would ideally be sampled 
(see Table 1.3 in the attached regeneration survey protocol for the number of plots based on 
percent of area sampled). In treatment areas of less than 10 acres, no fewer than 10 plots and 
no more than 50 plots should be sampled, regardless of plot size. In treatment areas between 
10 and 50 acres, no fewer than 25 plots and no more than 250 plots should be sampled. In 
treatment areas greater than 50 acres, no fewer than 50 plots and no more than 500 plots 
should be sampled. Actual plot sizes will be determined based on the required regen 
assessment for the treatment area. 
 
Plots may be 1/100th or 1/1000th ac fixed area plots, 1/100th or 1/1000th ac tally plots, or density-
distance transect plots (trees per acre calculated based on the distance of a tree from a point on 
a transect). All surveys will be summarized as the average number of trees per acre across the 
treatment area, or average invasive species cover across the treatment area based on the 
species-specific criteria in the criteria table above. Maps and tables summarizing the results in 
each treatment area will be produced.  
 
Plot number and size will be optimized to the fullest extent practical, within the budget available. 
 
 
Adaptive Management:  If the average number of surviving trees, the percent cover of 
invasive species or competing vegetation prescribed for control, or the species diversity at the 
end of the first growing season are below the threshold for that area shown for the first growing 
season after final treatment, supplemental treatments will be needed to meet those thresholds 
for the first growing season (Table J.2).   
 
Task A2 – Long-term (Growing Season 2-10) Seedling Survival and Growth 
(Adaptive Management) 
 
Rationale:  Initial seedling survival is critical, but seedlings cannot be considered to be 
successfully established on a site generally until they reach 4.5 feet (54 inches) in height and 
are mostly free from competition for light.  Long-term seedling survival and growth and effective 
control of competing vegetation and woody invasives will be critical for determining whether the 
habitat enhancment effort was successful or not in establishing self-sustaining levels of forest 
regeneration and forest cover.  
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Methodology:  The methodology for 1-year seedling survival and growth described above will 
also be used to assess long-term seedling survival and growth, though the timing will differ.  For 
long-term seedling survival and growth, three surveys will be implemented.  Surveys will be 
conducted for the entire area 3 years, 6 years and 10 years following project completion, using 
the methodology in task A1.  
 
Adaptive Management:  If the average number of surviving trees, the percent cover of 
invasive species or competing vegetation prescribed for control, lack of released trees in a 
suitable position to become dominant or co-dominant in the canopy or the species diversity in 
the third, sixth, or ninth year after the final treatment are below the threshold for that area shown 
for the first growing season after final treatment, supplemental treatments may be needed to 
meet those thresholds. 
   
If the desired results of Task A1 and A2 do not meet the performance criteria, the Corps and 
project sponsor will reevaluate the criteria to determine whether actual conditions are still 
acceptable and, if not, to determine the best ways to meet those criteria.  See Section 7 
(Contingency Planning and Project Modification) for more information on the formal process of 
handling adaptive management. 
 
3.2 Aquatic vegetation 

Maintain a balance of coverage and relative abundance of native emergent, rooted floating 
leaved, and submersed aquatic vegetation communities. 
 
Performance Criteria B:   
Maintain the relative aerial coverage of native emergent, rooted floating leaved, and submersed 
aquatic vegetation communities post-project, compared to pre-project.  A pre-project survey will 
be performed to set baseline conditions prior to construction. The acreages of vegetation types 
will be quantified for the project area, as well as adjacent control sites.  Post-project surveys will 
then be performed to verify changes to the floral community.  Surveys will be performed in both 
test and control sites to verify whether changes may be due to the project, or broader 
environmental conditions. 
 
If bathymetry surveys are performed, as outlined below, agency partners will assess the relative 
change and discuss whether adaptive management actions are necessary.  Given the large 
variability in sedimentation rates, and limited knowledge of existing sedimentation rates, specific 
bathymetry criteria will not be established. 
 
Task B1 – Vegetation Assessment 
Rationale B1:  This assessment will help determine vegetation changes in Big Lake over time, 
to include the conversion of submerged aquatic vegetation (e.g., wild celery) to emergent 
aquatic vegetation (e.g., wild rice).  
 
Methodology:  The specific methods will be refined during the design and construction phase.  
However, analysis of aquatic vegetation change over time will be done with aerial imagery 
analysis.  This will likely be performed by the USGS Upper Mississippi Environmental Sciences 
Center (UMESC).  They would follow methodology similar to that they have recently used for 
aerial imagery analysis of the UMR floodplain (e.g., 2020 LCU data).  This has included the 
following collected via drone: 
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 4-band imagery (RGB + Near Infrared [~720 nm]). If multiple cameras are used, they 
need to have near the same resolution per pixel. Likely create a 3-band RGB mosaic 
and a complimentary 3-band CIR mosaic. 

 30.5 cm/pixel or better resolution.  
 30% side lap and 60% forward lap on all imagery (excluding the edges) 
 Collected with global (not rolling) shutter camera(s) 
 Camera flight data with per frame IMU data required for 3D processing 

It is assumed that 900 acres will be surveyed. This will include test areas in Big Lake, as well as 
adjacent control areas.  The specific locations of these sites will be identified prior to photo 
collection. 

 
Task B2 – Topographic/Bathymetric Survey (Monitoring)    
Rationale B2:  Topobathy surveys will provide information to assess the effects of 
sedimentation in Big Lake.  These are a lower priority item and will only be performed if USACE 
or partner agency staff have time and equipment available in future years. 
 
Methodology:  Collect topographic/bathymetric information to define the geometry of select 
areas of Big Lake.  Focus areas will be D-O-1.  The delta area of Catfish Slough are also a 
potential focus area.  Perform this immediately prior to construction, and again 10 years post 
construction.  Additional surveys further in the future (e.g., 25 years post construction) may 
provide further insight into long-term change, but are beyond the scope of this appendix.   
 
Adaptive Management:  If vegetation surveys identify broad conversion of aquatic celery to 
wild rice, and/or the topobathy surveys identify large loss of desired water depth, the 
interagency team will consider design modifications that would achieve the desired conditions. 
This could include upgrades to the sediment deflector, or other actions.  Any AM related to 
sediment transport would be completed using USACE adaptive management funds, not sponsor 
O&M funds.   
 
3.3 Sidechannel Habitat 

Protect, enhance, restore, or create flowing channel habitats.  
 
Performance Criteria C:   
While this was an objective of the project, features to improve sidechannel habitat were not 
identified for implementation.  However, rock features associated with erosion protection and 
the sediment deflector will provide some level of habitat features.  These benefits will likely vary 
by season, flow conditions, etc.  Agency partners had an interest in a fisheries assessment of 
these features and are volunteering to perform this action.  Specific performance criteria have 
not been set.  However, fisheries sampling results will be compared pre- and post-project, as 
well as between test and control areas, to at least generally understand potential differences in 
fish use of sidechannel areas as a result of rock features of the project. 
 
Task C1 – Lotic Fish Assessment 
Rationale C1:  This assessment will help determine changes to the fish community in Catfish 
Slough as a result of rock features constructed to meet parallel project objectives.  
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Methodology:  USACE will meet with USFWS, Wisconsin DNR and Minnesota DNR during 
Plans and Specs to verify the approach.  The preliminary plan is for sampling via traditional 
boom electroshocker with sampling occurring the full length of Catfish Slough, from the 
sediment deflector to lower Big Lake, with an emphasis of the rock features of the project.  
Fisheries sampling will be conducted in an adjacent side channel control site.  This could be 
Indian Slough, or a side channel near adjacent Robinson Lake.  To the extent possible, 
sampling will be done twice pre-project, and twice post-project.  One sampling event will be 
done on/around June 1st of each sampling period.  The exact performance criteria will be 
discussed, but will likely include a comparison of species composition or community metrics, to 
include observations of rare fish or indicator species for rare species/communities. 
 
Adaptive Management:  None planned as project features did not directly target improvement 
of lotic sidechannel habitat.. 
 
 
3.4 Backwater Aquatic Habitat 

Protect, enhance, restore, or create backwater habitats.  
 
The draft conceptual models developed as part of Upper Mississippi River System Ecosystem 
Restoration Objectives report (2009) provide a variety of recommendations on performance 
criteria for evaluating and planning lentic fish habitat restoration.  The specific criteria were 
developed based on the experiences of State and Federal fishery biologists as to what would be 
desirable to provide suitable habitat for backwater fish species. 
 
Habitat Target D1:  Increase aerial coverage of overwintering habitat areas. 
 
Performance Criteria D:   
a) Immediately after project construction, overwintering sites meet the following criteria:  

Depth: Cordwood: At least 6 acres that are 8 feet deep or greater, and 15 acres that are 
4 feet or greater, inclusive of the 8 foot area. Ice Haul:  4 acres that are 8 feet deep or 
greater, and 11 acres that are 4 feet or greater, inclusive of the 8 foot area. We expect 
40% of the dredged area to be dredged to 8 feet.  
Winter DO levels as measured at mid-depth: greater than 5mg/l 
Water temperature (winter): >1 C0 over 75% area 
Winter current velocity less than 0.3 cm/sec over 80% of the backwater area. 
Water residence time of 5-15 days. 

b) b) Within 10 years post-construction, achieve good to excellent lentic fish habitat to yield 
fixed site electro-fishing catch per unit effort of age 1 plus fish in overwintering sites. 
 Fair - Good:   

o 100 to 200 bluegills/hour –or– 
o 50 to 100 largemouth bass/hour 

 Good - Excellent:   
o 200 to 300  bluegills/hour –or– 
o 100 to 150 largemouth bass/hour 

 Excellent:   
o More than 300  bluegills/hour –or– 
o More than 150 largemouth bass/hour 

 
Task D1 – Overwintering Site Mapping (Monitoring)   
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Rationale D1: This assessment will evaluate the effectiveness of project features to create 
overwintering fish habitat. 

Methodology: A detailed map of overwintering sites meeting the depth criteria within the study 
area will be developed showing pre- and post-construction depths. Pre- and post-construction 
maps will be based on post construction surveys. Focus or priority for assessing the depth 
criteria will be given to D-O-1 as this is the area targeted for habitat dredging. 

Figure K-1 : Overwintering site locations evaluated during feasibility. Backwater areas improved through 
the Recommended Plan, and evaluated through this methodology include D-0-1, Big Lake and 
Thatcher's overwintering sites. D-0-3 is not a part of the Recommended and will not be evaluated under 
this plan. 

Task D2 - Water Quality Sampling (Adaptive Management) 
Rationale D2: The combination of these conditions are believed to be critical for defining fish 
overwintering sites. 

Methodology: As funds are available, or as partner agencies are able, monitoring will be 
conducted in designated fish overwintering areas treated by the project during winter months. 
For hand measurements, the partner agencies will develop a sampling map based on the 
postconstruction bathymetry from task B 1 to effectively and efficiently sample the overwintering 
areas. Midwinter data will be recorded using hand instruments for DO, temperature, and water 
velocity. DO and temperature will be collected at 0.2M below the ice, mid-depth, and 0.2M 
above the bottom, water velocity will be measured 0.2M below the ice. Flow data will be 
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collected to determine whether water residence targets were achieved. Alternatively, continuous 
data recorders also may be deployed with periodic hand monitoring to verify logger 
observations.  If instrumentation is not sensitive enough to detect current velocities of 0.01 feet 
per second, surrogate measures will be used (e.g., temperature).  This data may be 
supplemented using data loggers that record temperature throughout the winter season.  A dye 
study or the use of soluble materials (e.g., gypsum) may also be considered to detect flux and 
the presence of eddies. Assessments will be done in the years 2, 5, and 10, post-construction. 
Products will include maps showing sampling and dye study locations with associated sample 
results.  
 
Adaptive Management:  If overwintering areas are not meeting water quality criteria, the 
interagency team will consider design modifications that would achieve the desired conditions. 
Any m AM for overwintering sites would be completed using USACE adaptive management 
funds, not sponsor O&M funds.   
 
Task D3 – Late Fall Electrofishing Surveys (Monitoring) 
Rationale D3:  Electrofishing has been an effective sampling method in the past for HREP 
overwintering features and can help to verify a biological response to the physical changes 
brought on by the project. A number of fish species congregate in locations that will serve as 
overwintering areas prior to ice-over conditions.  This staging behavior occurs annually in the 
fall when water temperatures drop in the main channel below 10° C.  Sampling after these 
temperatures have been reached can increase the likelihood of capturing fish usage and can 
help managers determine if additional measures should be taken to achieve the desired 
biological response. 
 
Methodology:  Standard boat electrofishing surveys will be conducted after fish stage to 
overwintering sites during late fall, when main channel water temperatures are below 10° C.  
Surveys will be conducted in treatment sites.  Metrics will include number of fish catch-per-unit 
effort and size distribution.  Electrofishing surveys will be conducted semi-annually by partner 
agencies for a period of 10 years or more. Summary reports and a five year summary report 
that includes all data for all species will be provided by the end of February following year 5 
monitoring. 
 
Adaptive Management:  Year 6 will have a target of the “good to excellent” catch per unit effort 
criteria.  If overwintering areas are not meeting CPUE criteria, the interagency team will 
consider design modifications that would achieve the desired conditions. Any AM overwintering 
sites would be completed using USACE adaptive management funds, not sponsor O&M funds.   
 
 
Task D4 – Summer Fisheries Surveys 
Rationale B4:  USFWS has expressed an interest in understanding benefits of backwater 
improvement to species of management of concern.  These include, but are not limited to, rare 
species and/or species of special management concern for State agencies. This effort is to try 
and document how improvement to backwater area D-O-1 benefits these communities.  For this 
task, specific criteria will be developed in the future with additional collaboration. 
 
Methodology:  USACE will meet with USFWS, Wisconsin DNR and Minnesota DNR during 
Plans and Specs development to identify either a) specific species to sample for, or 2) indicator 
species that may be easier to sample in place of rare species that are difficult to collect and 
study.  A fisheries sampling plan will be developed to evaluate response by these 
species/communities.  This will potentially use alternative gear types to traditional electrofishing.  
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Preliminary discussions indicated that gears such as backpack shockers, mini fyke nets or 
sweep nets may provide alternative gear types to traditional electrofishing with a boom shocker.  
Fisheries sampling will be conducted in D-O-1 as well as at least one control sites.  To the 
extent possible, sampling will be done twice pre-project, and twice post-project.  Sampling will 
be done on/around June 1st and August 15th. The exact performance criteria will be discussed, 
but will likely include a comparison of species composition or community metrics, to include 
observations of rare fish or indicator species for rare species/communities.

Adaptive Management: Adaptive management measures won’t be tied to this methodology.  

4 Monitoring Schedule Summary
Table K-4. Monitoring Schedule Summary. 

Task Activity Lead Agency Years USACE 
cost per 
event

Number 
of
events

Total  
USACE 
Cost

A1 Tree and 
Invasive 
Monitoring

USACE 1, 3, 6 50,000 3 $150,000

B1 Aquatic Veg USACE TBD $39,000 3 $117,000
B2 Topo/Bath 

Survey
DNRs/USACE 1, 10 0 2 0

C1 Summer Lotic 
Electrofish

MnDNR 2 pre-
2 post-

0 TBD 0

D1 Post-Con 
Surveys

USACE 1 0 1 0

D2 WQ Sampling WiDNR 2, 5, 10 NA 3 N/A

D3 Fall Electrofish WiDNR 2 pre-
2 post-

0 TBD 0

D4 Summer 
Backwater Fish 

USACE 2 pre-
2 post-

$12,500 8 $101,000

Total $368,000
*Costs for B1 Aquatic Bathy are rolled into C2, Topo/Bath Survey.  They will be done 
concurrently.

5 Monitoring and Adaptive Management Budget
5.1 Monitoring

Information collected from the monitoring tasks depicted in table 4-1 would be used to analyze 
the success of the of the project. If necessary, adaptive management would be used if 
monitoring results do not meet the criteria depicted for each task. This could include 
modification of existing project features, or new features constructed as part of a separate 
project. For budgeting purposes, the approximate overall cost for monitoring is set at 1% of total 
cost, or about $368,000 over the 10-year monitoring period, with all the individual tasks itemized 
above. 
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5.2 Adaptive Management

Adaptive management measures would be implemented if monitoring tasks indicate there is a 
need based on performance criteria. If project features are not meeting given habitat criteria, the 
adaptive management actions would depend on which parameters are not being met. The cost 
to address deficiencies in the habitat features depends on the root cause of the problem and is 
difficult to estimate. Active adaptive management actions for the project could include replanting 
trees and control of invasive species and other vegetation that competes with trees if
performance criteria are not met. It could include altering the elevation of control structures that 
influence flow into identified backwaters.  It could also be adjustments to the sediment deflector 
to alter sediment loading to Big Lake.  For budgeting purposes, a budget for adaptive 
management is set at 3% of construction cost, which is about $1.1M.  The actual adaptive 
management cost may be higher or lower. 

6 Monitoring Roles and Responsibilities
USACE will lead the forest monitoring, the mapping of overwintering sites based on post-
construction surveys, and the summer backwater fish evaluation.

Agency partners would lead the water quality sampling, lotic sidechannel electrofishing and late 
fall electrofishing at overwintering sites. Note that this project location is unique in that it is 
located in a trend pool of the LTRM Program for the UMRR.  As such, this monitoring plan will 
be collaborated with members of that program to integrate project monitoring with the routine 
activities that field staff perform in lower Pool 4.  Monitoring will be as fully integrated as 
possible to allow comparison of project data with other locations over time to maximize 
understanding of physical and biological trends and whether those trends are due to the project, 
or are more reflective of broader conditions in lower Pool 4.

7 Contingency Planning and Project Modification
Monitoring will verify the effectiveness of restoration actions, as well as rates of future 
sedimentation. Monitoring activities, including review of results, will be performed collaboratively 
between USACE and the agency partners.  If restoration features are not performing as they 
should, the agency partners will work with the Corps to identify what can be done to rectify 
remaining issues through adaptive management. 

8 Project Close Out
Close-out of the project would occur when the level of success of the project is determined 
adequate or when the maximum 10-year monitoring period has been reached. The level of 
success would be based on the extent to which the performance criteria have been or will be 
met based upon the trends for the site conditions and processes. 

Additionally, project close-out will include technology transfer. This includes the dissemination of 
project monitoring results, analyses performed, management decisions made (Adaptive 
Management features or adjustments), and lessons learned. Technology transfer will occur via 
publications, presentations and discussions with LTRM and stakeholders, among others.



Appendix J: Monitoring & Adaptive Management 

USACE | Big Lake HREP  18 

9 References 
  
USACE, 2009. Upper Mississippi River System Ecosystem Restoration Objectives Report 
https://www.mvr.usace.army.mil/Portals/48/docs/Environmental/UMRR/UMRR Ecosystem Res
toration Objectives 2009.pdf   



Appendix J: Monitoring & Adaptive Management 

USACE | Big Lake HREP  19 

10 Regeneration Survey Protocol 
USACE-MVP Forest Regeneration Survey Protocols, Field 
Forester: A. Meier 
Date: 8/4/2022 
Version: 2.3 

10.1 Protocols for All Surveys 

10.1.1 Field Procedures 

10.1.1.1 Field Equipment 

 Field data collector with data dictionary and background images loaded 
 Clipboard and pencil with printed datasheets (as backup) 
 Site maps, preferably with planting location and orientation indicated 
 Copy of original planting prescription 
 Copy of monitoring prescription 
 For medium intensity planting and natural regen/direct seeding surveys: height pole (can 

be fabricated) with marks at 1 ft., 3.72 ft. and 4.5 ft. 
 For high intensity planting surveys: height pole with 1/10 foot or inch gradations 
 For high intensity planting surveys: micro-dbh tape or caliper 
 Logger’s tape with distance in feet on one side of the tape 

10.1.2 Row Plantings 

10.1.2.1 Field Equipment 

 Field data collector with data dictionary and background images loaded 
 Clipboard and pencil with printed datasheets (as backup) 
 Site maps, preferably with planting location and orientation indicated 
 Copy of original planting prescription 
 For medium intensity surveys: height pole (can be fabricated) with marks at 1 ft., 3.72 ft. 

and 4.5 ft. 
 For high intensity surveys: height pole with 1/10 foot or inch gradations 
 Logger’s tape with distance in feet on one side of the tape 
 Micro-dbh tape or calipers 

10.1.2.2 Sampling approach 

Background and data files produced in the office should be loaded onto a field GPS unit prior to 
leaving the office. Once in the field, follow the steps below to collect regen data:  

Step 1: In the field, determine the orientation of the planting rows that you will be sampling 
and sample the entire planting based on this orientation. Rows may be north-south, east-west 
or at other bearings. Based on your selection of orientation, identify the random point nearest 
to the extreme corner of the planting (e.g., for a north-south planting, this would be the point 
closest to the northwest corner) as your first transect point. Navigate to that point, but do not 
worry about being exactly on the point. 
Step 2: Once you have arrived at the point, look around you for the nearest planted tree. The 
nearest planted tree will be the first tree measured in the transect. A quick determination of 
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the closest tree is all that is needed. Open the regen data dictionary, select the appropriate 
feature class (low, medium or high intensity survey) and record data for this tree. 

Step 3: Once data has been collected on the first tree, continue sampling along the transect in 
the direction of travel , until the total number of trees per transect have been surveyed, as 
described in Table 1 below. The orientation of travel should remain the same as determined in 
Step 1, however, you may travel in either of the two cardinal directions to complete transects 
(i.e. , in a north-south planting, transects may be completed either going north or going south, 
but should not be completed in an east to west orientation). It is very important to stop at each 
point along a transect based on the spacing of the planting and make a record of no trees in 
planting locations that are empty. Diagram A 1 in Appendix A provides a visual representation 
of transect layout. 

Step 4 Once the final tree has been surveyed in the transect, proceed to the nearest random 
point at which a transect has not been completed. Follow Steps 2 and 3 to complete the next 
and all subsequent transects1. 

10.1.2.3 Data collection protocols 

Data should be collecting for the variables described below in Table 2. 

Table 10-1 . Descriptions of tree seedling measurements for row planting and random planting 
survevs. 
Field: PointTrans# I Data tvoe: text I Survev: All 

The number of the point or transect at which tree data is collected. This number should increase 
sequentially with 1 being the first plot or transect sampled in a given area. This number should 
reset to 1 with each new survey area, but should not be duplicated within a survey area. 

Field: Auto/D I Data type: numeric (auto) I Survey: All 
An ID number, assigned automatically to each data point collected. No data entry is required for 
this value. 

Field: TR SP I Data type: menu I Survey: All 
Tree species, from the provided pick list. If no tree is present in the planting spot, select "no tree" 
from the pick list. No more data needs to be collected at the point. 

Field: DBH I Data type: numeric I Survey: High Intensity 
Diameter of tree at breast height. Default value is 0. For trees less than 4.5 feet tall , no data 
should be entered and the default value should be retained. 

Field: Height I Data type: numeric I Survey: High Intensity 
Total height assessed to the highest living point on the tree and perpendicular to the ground. 
Measurements on leaning trees should not be taken along the trunk. 

Field: HT CL 2 I Data type: menu I Survey: Medium, High Intensity 
Height class assessed to the highest living point on the tree and perpendicular to the 
ground. Measurements on leaning trees should not be taken along the trunk. 

Height < 2 ft. tall 2-4.5 ft. tall 4 .5-10 ft tall >10 ft tall 

DD Code < 2 ft. tall 2-4.5 ft. tall 4.5-10 ft tall >10 ft tall 

GIS Code 0 1 2 3 
Field: COND I Data type: menu I Survey: Medium, High Intensity 

1 If a random point falls within the transect established for another random point, a second transect should 
begin immediately after the first transect rather than discarding the point. 
2 HT class was adjusted from <1 ft tall and 1-4.5 ft tall in 2021 because 2 ft. tall is a better indicator of 
establishment than 1 ft tall. 
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Tree condition based on whether the tree is alive, declining or dead, the amount of growth of the 
most recent full develo ed annual leader, and the resence or absence of basal s routs . 

Condition Alive Declinin Dead 
Branch 
dieback 
New 
growth 

.... 
• (l) 

E.:::, 
0 <13 

0 (l) 

Sprouts 

DD Code 

GIS Code 

A,>6", 
Doml 

1 

A,>6", 
NoDom 

2 

A,1-
6",Dom 

3 

A,1-
6",NoDom 

4 

Dec,>10 
A<1",NoDom %D8ack, 

Nos r 

5 6 

Dec,>10%D8ack, 
Sprout 

7 

Dead 

0 

Field: Browse Data type: menu Survey: Medium, High Intensity 
The ercent of tree branches showin evidence of animal browsin . Default value is <10% 

Branches browsed 0% <10% 10-25% 25-50% >50% 

DD Code 0% <10% 10-25% 25-50% >50% 

GIS Code 0 1 2 

The ercent of tree branches showin evidence of animal browsin . 

Shelter present Shelter present 

Shelter u ri ht Yes NA 

NA 
-------------Seed Ii n g height 

above shelter 
> 1ft < 1ft 

Not 
above 

DD Code NoShelter 
ShelterUp, ShelterUp, ShelterUp, 
>1'Above <1'Above NotAbove 

Code 0 1 2 3 

ShelterDown 

4 

Field: Comment Data e: text Surve : All 

3 

Date of data collection, assigned automatically to each data point collected. No data entry is required 
for this value. 
Field: Time Data type: Time (auto) Survey: All 
Time of data collection, assigned automatically to each data point collected. No data entry is required 
for this value. 

10.1.3 Random Plantings 

10.1.3.1 Sampling approach 

Background and data files produced in the office be loaded onto a field GPS unit prior to leaving 
the office. Once in the field, follow the steps below to collect regen data: 
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Step 1: In the field, navigate to the first of the random or grid points. Do not worry about 
being exactly on the point. 
Step 2: Open the regen data dictionary, select the appropriate feature class (low, medium or 
high intensity survey), and record data for a 1/100th ac (11.8 ft. radius) plot. There may be no 
planted trees or multiple planted trees in a plot. If no trees are present, record this in the 
TR_SP field and move on to the next plot. If multiple trees are present in the plot, make sure 
to use the same PointTrans# for the plot.  
Step 3: Upon completion of the first plot, move on to the second plot, selecting the plot 
nearest to the current plot. Continue through Steps 2 and 3 until data for all plots has been 
collected. 

10.1.3.2 Data collection protocols 

Data should be collected for the variables described above and in Table 2. Only trees that can 
reasonably be judged to have been planted should be measured. Do not record any natural 
regeneration unless specified in the monitoring prescription. If natural regeneration monitoring is 
required, follow protocols in the natural regeneration section below. 

10.1.4 Natural Regeneration/Direct Seeding 

10.1.4.1 Sampling approach 

Background and data files produced in the office should be loaded onto a field GPS unit 
prior to leaving the office. Once in the field, follow the steps below to collect regen data:  
Step 1: In the field, navigate to the first of the random or grid points. Do not worry about 
being exactly on the point. 
Step 2: Open the regen data dictionary, select the appropriate feature class (stocking or tally 
survey), and record data for a 1/1000th ac (3.7 ft. radius) plot, measuring trees according to 
the appropriate natural regeneration plot protocol (described below). 
Step 3: Upon completion of the first plot, move on to the second plot, selecting the plot 
nearest to the current plot. Continue through Steps 1-3 until data for all plots has been 
collected. 

10.1.4.2 Data collection protocols 

Stocking plots 
For stocking plots, only the most dominant tree in the plot is recorded. All other trees are 
ignored. Shrubs may be recorded if they are the most dominant woody stem in the plot. Vines 
should not be recorded. Presence or absence of invasive plants will also be recorded. Specific 
data to be collected is described below in Table 3.  
Tally plots 
For tally surveys, all woody stems >1 ft tall but < 4” dbh will be measured in each plot by height 
class and species. Woody stems <1 ft tall will be tallied by species and categorized by number 
(<10 stems, 10-25 stems, 25-50 stems, > 50 stems).  Presence or absence of invasive plants 
will also be recorded. Specific data to be collected is described below in Table 3.  
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Table 10-2. Descriptions of tree seedling measurements for stocking and tally natural regeneration 
and direct seeding surveys. 
Field: PointTrans# I Data type: text I Survey: All 

The number of the point or transect at which tree data is collected. This number should increase 
sequentially with 1 being the first plot or transect sampled in a given area. This number should 
reset to 1 with each new survey area, but should not be duplicated within a survey area. 

Field: Auto/D I Data type: numeric (auto) I Survey: All 
An ID number, assigned automatically to each data point collected. No data entry is required for 
this value. 

Field: TR_SP I Data type: menu I Survey: All 
Tree species, from the provided pick list. If no tree is present in the survey spot, select "no tree" 
from the pick list. No more data needs to be collected at the point. 

Field: HT CL 3 Data tvpe: menu I Survey: Medium, Hiah Intensity 
Height class assessed to the highest living point on the tree and perpendicular to the 
ground. Measurements on leaning trees should not be taken along the trunk. 

Height < 2 ft. tall 2-4.5 ft. tall 4 .5-10fttall >10fttall 

DD Code < 2 ft. tall 2-4.5 ft. tall 4.5-10 ft tall >10 ft tall 

GIS Code 0 1 2 3 
Field: <2 ft Count Data tvpe: menu I Survey: Tally 

Count of total stems <2 ft tall , by species. Value should be assessed with a quick visual estimate. 

Stems <10 10-25 25-50 >50 No stems 

DD Code 
< 2 ft, <10 < 2ft, 10- <2 ft, 25-50 <1 ft, >50 stems <2 ft, no 
stems 25 stems stems stems 

GIS Code 1 2 3 4 NS 

Field: Large stem tally I Data type: menu I Survey: Tally 
Tally of the total number of stems by size class that are greater than 1 foot tall . There may be 
multiple records for each species within each plot, though tall ies for each combination of species 
and height class should be unique. Data is presented as a pick list of values from 1 to 50. If values 
of areater than 50 occur, note >50 and do not count any more stems. 

Field: Browse I Data type: menu I Survey: Medium, High Intensity 
The percent of tree branches (stocking plots) or percent of trees in each species and size class 
(tally plots) showin l evidence of animal browsina. Default value is <10%. 

Branches browsed 0% <10% 10-25% 25-50% >50% 

DD Code 0% <10% 10-25% 25-50% >50% 

GIS Code 0 1 2 3 

Field: /NV Data type: menu I Survey: All 
Field to record presence of common invasives within the plot. Note other species in comments. 
Field: Comment I Data type: text I Survey: All 
Miscellaneous comments, with a maximum lenath of 50 characters. 
Field: Date I Data type: Date (auto) I Survey: All 
Date of data collection, assigned automatically to each data point collected. No data entry is required. 
Field: Time I Data type: Time (auto) I Survey: All 
Time of data collection, assigned automatically to each data point collected. No data entry is required. 
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Table 10-3. Number of sampling plots by acres and % 
sampling 

Acres 100 % Area Sampled 

10% 5% 1% 

0.02 500 250 50 u 
0.01 1000 500 100 ~ 

ro 0.004 2500 1250 250 (l) ,._ 
0.002 5000 2500 500 ro -0 0.001333 7500 3750 750 Cl.. 

0.001 10000 5000 1000 

Acres 50 % Area Sampled 

10% 5% 1% 

0.02 250 125 25 u 
0.01 500 250 50 ~ 

ro 0.004 1250 625 125 (l) ,._ 
0.002 2500 1250 250 ro -0 0.001333 3750 1875 375 Cl.. 
0.001 5000 2500 500 

Acres 25 % Area Sampled 

10% 5% 1% 

0.02 125 62.5 12.5 u 
0.01 250 125 25 ~ 

ro 0.004 625 312.5 62.5 (l) ,._ 
0.002 1250 625 125 ro -0 0.001333 1875 937.5 187.5 Cl.. 
0.001 2500 1250 250 

Acres 10 % Area Sampled 

10% 5% 1% 

0.02 50 25 5 u 
0.01 100 50 10 ~ 

ro 0.004 250 125 25 (l) ,._ 
0.002 500 250 50 ro -0 0.001333 750 375 75 Cl.. 

0.001 1000 500 100 

0.50% 

25 

50 

125 

250 

375 

500 

0.50% 

12.5 

25 

62.5 

125 

187.5 

250 

0.50% 

6.25 

12.5 

31.25 

62.5 

93.75 

125 

0.50% 

2.5 

5 

12.5 

25 

37.5 

50 

3 HT class was adjusted from <1 ft tall and 1-4.5 ft tall in 2021 because 2 ft. tall is a better indicator of 
establishment than 1 ft tall. 
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Appendix K MOA 

DRAFT 
MEMORANDUM OF AGREEMENT BETWEEN THE 
UNITED STATES FISH AND WILDLIFE SERVICE 

AND 
THE DEPARTMENT OF THE ARMY 

FOR 
ENHANCING FISH AND WILDLIFE RESOURCES OF THE 

UPPER MISSISSIPPI RIVER SYSTEM BIG LAKE HREP 

1 PURPOSE 

The purpose of this memorandum of agreement (MOA) is to establish the relationships, arrangements, 
and general procedures under which the U.S. Fish and Wildlife Service (USFWS) and the Department of 
the Army (DOA) will operate in constructing, operating, maintaining, repairing, and rehabilitating the 
project for enhancement of fish and wildlife resources at Big Lake HREP (the “Big Lake project”) under 
the Upper Mississippi River Restoration (UMRR) Program. 

2 BACKGROUND 

Section 1103 of the Water Resources Development Act (WRDA) of 1986, Public Law 99-662, as 
amended (33 U.S.C. 652) authorizes construction of measures for the purpose of enhancing fish and 
wildlife resources in the Upper Mississippi River System. The project area is managed by the USFWS 
and is on land managed as part of the Upper Mississippi River National Wildlife and Fish Refuge. Under 
Section 906(e) of the WRDA of 1986, Public Law 99-662 as amended (33.U.S.C. 2283(e), all 
construction costs of those fish and wildlife features for the Big Lake project are 100 percent Federal, and 
pursuant to 33 U.S.C. 652, all costs of operation and maintenance for the Big Lake project are 100 percent 
Federal. 

3 GENERAL SCOPE 

The project to be accomplished pursuant to this MOA would increase the quality and extent of floodplain 
forest habitat and expand overwintering habitat within the Big Lake area resulting in a gain of 147 
average annual habitat units. Work includes access and overwintering dredging, a sediment deflector, four 
island features, four shoreline stabilization features, six rock closures, and nonstructural forest 
management actions. 

4 RESPONSIBILITIES 

A. DOA is responsible for: 

1. Construction. Construction of the project features to include necessary stabilization and 
vegetation measures. 

2. Major Rehabilitation. The Federal share of any rehabilitation of the project mutually agreed to by the 
DOA and the USFWS that exceeds the annual operation and maintenance requirements identified in the 
Integrated Feasibility Report and Environmental Assessment for the Big Lake Habitat Rehabilitation and 
Enhancement Project dated DATE (“Feasibility Report”), and that is needed as a result of a specific storm 
or flood event. 
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3. Construction Management. Subject to and using funds appropriated by the Congress of the United 
States, and in accordance with 33 U.S.C. 652 and 33 U.S.C. 2283(e), DOA will construct the project as 
described in the Feasibility Report applying those procedures usually followed or applied in Federal 
projects, pursuant to Federal laws, regulations, and policies. The USFWS will be afforded the opportunity 
to review and comment on modifications and amendments to the extent practicable. If the DOA 
encounters potential delays related to construction of the project, the DOA will promptly notify USFWS 
of such delays. 

4. Maintenance of Records. The DOA will keep books, records, documents, and other evidence 
pertaining to costs and expenses incurred in connection with construction of the project to the extent and 
in such detail as will properly reflect total costs. The DOA shall maintain such books, records, documents, 
and other evidence for a minimum of three years after completion of construction of the project and 
resolution of all relevant claims arising therefrom, and shall make available at its offices, at reasonable 
times, such books, records, documents, and other evidence for inspection and audit by authorized 
representatives of the USFWS. 

B. USFWS is responsible for: 

Operation, Maintenance, and Repair: Upon completion of construction as determined by the District 
Engineer, St. Paul, the USFWS shall accept the project and shall operate, maintain, and repair the project 
as defined in the Feasibility Report, in accordance with 33 U.S.C. 652. Upon completion of construction, 
the DOA will develop an Operation and Maintenance Manual for the project and will provide the Manual 
to USFWS prior to transfer of the project to the USFWS. 

5 MODIFICATION AND TERMINATION 

This MOA may be modified or terminated at any time by mutual agreement of the parties. Any such 
modification or termination must be in writing. Unless otherwise modified or terminated, 
this MOA shall remain in effect for a period of no more than 50 years after initiation of construction of 
the project. 

6 REPRESENTATIVES 

The following individuals or their designated representatives shall have authority to act under this MOA 
for their respective parties. 

USFWS: Regional Director U.S. Fish and Wildlife Service 5600 American Boulevard West, Suite 990 
Bloomington, Minnesota 55437 

DOA: District Engineer U.S. Army Corps of Engineers, St. Paul District 332 Minnesota Street, Suite 
E1500 St. Paul, Minnesota 55101 

7 EFFECTIVE DATE OF MOA 

This MOA shall become effective when signed by the appropriate representatives of both parties. 
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BY: 

Eric R. Swenson, Ph.D. 
Colonel 
Commanding Engineer 
US Army Corps of Engineers, St. Paul District 

DATE: ___________________ 

BY: 

Will Meeks 
Regional Director 
U.S. Fish and Wildlife Service Region 3 

DATE: ___________________ 
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