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APPENDIX A

CIVIL ENGINEERING REPORT

SPUNKY BOTTOMS PRESERVE
BROWN COUNTY, ILLINOIS

SCOPE

1. The purpose of the project is to enhance the ecosystem restoration for the major portion of the
former Spunky Bottoms Drainage District which is now owned by The Nature Conservancy
(TNC) and the Illinois Department of Natural Resources (IDNR).

2. On the TNC property, this will be accomplished by building a gated fish passage/water control
structure in the main line levee. A containment berm will be constructed on the south end of the
project area to prevent low level flooding of the private lands. A gated culvert will be
constructed through the berm to maintain natural drainage from the area south of the berm into
the protected area when water levels in the project area allow. A ponding area and portable pump
will be provided outside the berm to store and remove surface runoff unable to drain due to the
berm. The township road will also be raised to maintain access to cabins located near the river
during operation of the project. Rip rap will be placed along the embankment toe of La Grange
Rd., also known as County Road 12, in areas subject to wave action due to higher water
management levels.

3. In general, the features described below were modeled in Microstation using InRoads.
Embankment quantities were computed by comparing design surfaces to existing ground
surfaces. Clearing and stripping quantities were based on the footprint of project features. Stone
surfacing and rip rap quantities were computed using simple geometry calculations.

WATER CONTROL/FISH PASSAGE STRUCTURE

4. The structure will be constructed within the footprint of the existing levee. The structure will
be constructed before the channel to the river so a minimal cofferdam will be required due to
high riverside dredge fill. Cofferdams will be required on the interior due to the impracticality of
draining the entire management area.

5. The previously excavated levee will be replaced and drainage ditch excavated after completion
of the structure. The final earth slopes and all excavation slopes will be 1V on 3H in all
locations. For temporary structural excavations the slopes shall be 1V on 1.5 H.

6. Required earth materials will be obtained from a borrow area on project lands identified in the
plates.



ROAD RAISE

7. The township road will be raised to an elevation of 434.0. The additional roadway
embankment will be placed on the south side of the existing road to avoid impacting trees to the
north. Adjacent utility poles must be relocated to accommodate the additional road
embankment.

8. The crown width will match the width of the existing township road. A 12-inch thick crushed
stone surface will be provided. Side slopes will be 1V on 3H to facilitate mowing. Required
earth materials will be obtained from a borrow area shown on the plates.

9. During construction, access to the private cabin area will be provided by placing crushed stone
and a 48” culvert on the historical access road across the middle of the site. This temporary
access can be accessed from La Grange Rd., with the entrance located behind the TNC
maintenance shed.

10. 18” of 90 Ib Riprap with 6 of 3” bedding material will be placed along the project side of La
Grange Rd. embankment to protect the same during periods when water is impounded in the
management area.

BERM / PONDING AREA

11. The berm will be built to el. 434.0. The berm will be constructed with a 10-foot crown and
1V on 3H side slopes. A 12-inch thick crushed stone road on the top of this berm will provide the
primary access from La Grange Rd. to the water control structure. The material for the berm will
be obtained from the borrow area identified on the plates.

12. A 36-inch diameter culvert with a flap gate will be provided to permit gravity drainage flow
from the private properties on the south. A ponding area and portable pump will store and pump
surface water from the protected private property when the project water level is too high to
permit gravity flow.
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APPENDIX B

PRELIMINARY STRUCTURAL ENGINEERING REPORT

SPUNKY BOTTOMS PRESERVE
BROWN COUNTY, ILLINOIS

FISH PASSAGE/WATER CONTROL STRUCTURE
FEATURES

1. The fish passage/water control structure will be a double box culvert structure with concrete
headwalls and sheet pile wingwalls. Two sluice gates will control water at the IL River side
headwall. A galvanized steel platform shall extend from the crown of the levee to the sluice gate
operators platform on the IL River side. The steel walkway and operator platform are composed
of a combination of W-beam sections and channels with a metal grating. The walkway is
founded on two concrete shallow foundation piers and the sluice gate headwall. The box
culverts shall be 6ft x 6ft square boxes with an invert elevation of 425.0. Two 6ft x 6ft cast iron
sluice gates will provide water control through the box culverts. Due to the existing ground
elevations, a riprap channel will extend from the exterior headwall to the IL River at EL 425 to
provide adequate flow and prevent siltation at the structure. To provide additional light to
promote fish passage, a water-tight 3ft diameter manhole will extend from the top of each box to
the ground surface at approximately mid-span between the headwalls. The headwalls are
reinforced concrete, monolithically poured with the concrete slab. For economy, the wingwalls
are composed of different sheet pile sections and wall types. The interior wingwalls are
cantilever type walls with PZC18 sheets. Whereas, the IL River side wingwalls are composed of
both PZ40 and PZC26 sheets. The innermost 20ft of each wingwall on the IL River side has a
tie-rod/waler anchor system tying back to a concrete deadman. A sheet pile cutoff extends
below the headwalls at both ends of the structure.

DESIGN CONSIDERATIONS

2. The box culverts were founded on a two foot layer of bedding stone with two biaxial geogrid
layers within. These were considered to reduce bearing pressures and alleviate any potential
differential settlement of the structure. However, due to the structure being built within the
existing levee footprint, large settlements are not anticipated. In addition, the box culverts have
the potential to be either precast or cast-in-place to provide the most cost-effective solution
during the time of construction.

3. The steel walkway and platform shall be hot-dip galvanized to prevent excessive corrosion of

the steel over the life of the structure. A588 weathering steel may be used in lieu of hot-dip
galvanizing.
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4. Wingwalls were designed for a single case with a combination of sand and clay layers. The
IL River side wingwalls were analyzed as both cantilever and anchored retaining walls. Due to
the channel embankment and concrete slab on the IL River side, which provide additional
support to the sheet pile walls, a cantilever system was adequate for the outermost portions of the
wingwalls. An anchor system was necessary on the interior portion of the wingwalls due to
excessive deflections. A basic steel tie-rod, double channel waler, and concrete deadman system
was assumed for a preliminary anchor design.

5. Due to the build-up of sand and soil on the IL River side, an extensive excavation will be
required to create the inlet channel with a bottom elevation at or below 425.

6. Sheet pile cutoff walls will be necessary under the headwalls at both ends of the structure. A
20ft depth was assumed for the preliminary design. A seepage analysis will be necessary to
determine final depths of any cutoff walls.

7. The headwall and concrete slab are reinforced and monolithically poured in order to act as a
gravity retaining wall system capable of resisting the lateral loadings.



B-3



SECTION 1135
SPUNKY BOTTOMS

ECOSYSTEM RESTORATION PROJECT

ECOSYSTEM RESTORATION REPORT
WITH
INTEGRATED ENVIRONMENTAL ASSESSMENT

APPENDIX C
HYDROLOGIC/HYDRAULIC ANALYSIS AND DESIGN



APPENDIX C

HYDROLOGIC/HYDRAULIC ANALYSIS AND DESIGN REPORT

SPUNKY BOTTOMS PRESERVE
BROWN COUNTY, ILLINOIS

INTRODUCTION AND BACKGROUND INFORMATION

1. The Nature Conservancy (TNC), a local sponsor for the Spunky Bottoms project, has
contacted the Corps of Engineers, St. Louis District, concerning project features requiring
significant hydraulic investigation. This summary details the areas that were studied, and
the methods of investigation and hydraulic analysis. The primary hydraulic concern for
the wetland project is to safely move water into and out of the impounded area without
causing induced flooding or creating levee safety issues.

2. Other important hydraulic concerns include the following: evaluating potential
induced flooding issues, determining storage capabilities, designing and sizing culverts,
water control structures, and other project features. An extensive interior flood
hydrology study was also a component of the project.

SITE VISITS
REPORT ON EXISTING HYDROLOGIC CONDITIONS

3. The Spunky Bottoms project site lies on the Illinois River Floodplain in Brown
County, Illinois. TNC and IDNR own an area of land behind the Little Creek Drainage
and Levee District measuring about 2.5 square miles. Only one other landowner (Cox)
owns property behind the main levee on the Illinois River, on a tract that covers 0.115
square miles of land other than TNC and IDNR. The levee district is bounded by Little
Creek to the North, Camp Creek to the South, the Illinois River to the Southeast, and
Spunky Ridge to the Northwest.

4. Hillside drainage from Spunky Ridge drains through culverts under the County Road
to the West and Northwest of the project area. Much of the soil in the project site is
composed of alluvial deposits of sediment from this drainage over several years time.
The prevailing soil types on Spunky Ridge are loess deposits (wind-blown silt) and clay.

C-1



PUMP STATION OPERATIONS AND LAND USE

5. On a site visit and subsequent meetings with TNC, it was found that the pumps
operating at the existing pump station on TNC property had capacities of 11,800 and
10,400 gallons per minute (gpm)—these are no longer functional. Since about 2002, the
only functional pump station is the one on IDNR property. It currently drains water
from the Little Creek Drainage District into the Illinois River. - Currently, the
maximum elevation where water is intentionally ponded is at about 430 feet NGVD.

RIVER ELEVATION DATA
ILLINOIS RIVER HISTORICAL TRENDS

6. The Hydraulics Data Management Section of the St. Louis District was consulted for
information regarding historical river elevation for the Illinois River. The Meredosia
station contains the nearest record to the Spunky Bottoms site, just 4.5 miles downstream.
An analysis was performed on the elevation records for the Meredosia gage, to determine
information relating to frequency and duration of river stages.

7. Due to the Illinois River’s location above Melvin Price Lock and Dam on the
Mississippi River, the river gage reading at Meredosia is at or above 419 ft NGVD
essentially 100 percent of the time. The duration analysis shows that the stage on the
Illinois River near the project was above elevation 424.3 half of the time in the period of
record. And 10 percent of the time, the river is at or above elevation 433.9 feet NGVD.
The results of the statistical analysis for the year-round records are shown here in
TABLE C-1 and FIGURE C-1.
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TABLE C-1: Elevation Duration Data for the Illinois River at Meredosia (percent
of time at or above elevation shown, with locks and dams in operation, 1938-2010)

Elevation (feet NGVD) Percent Duration
419.0 99.8
420.0 95.1
421.0 80.1
422.0 68.2
423.0 59.7
424.0 52.1
425.0 45.7
426.0 42.2
427.0 37.4
428.0 32.0
429.0 27.3
430.0 22.7
431.0 18.6
432.0 15.0
433.0 12.2
434.0 9.6
435.0 7.5
436.0 5.8
437.0 4.4
438.0 3.2
439.0 2.3
440.0 1.7
441.0 1.2
442.0 0.9
443.0 0.5
444.0 0.3
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FIGURE C-1: Elevation Duration Curve for the Illinois River at Meredosia (1938-
2010, all months of the year)
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8. Additional statistical estimates were made for individual months of the record of river
stages. The 90, 50, 10, and 1percent exceedance durations for each month of the year are
shown below in TABLE C-2. This information is important to indicate the potential
operation and ponding characteristics for the future project.

9. 90 percent duration is important in developing the minimum desired sill elevation of
the water control and fish passage structure. The 50 percent duration represents an
average stage that is useful for typical operation in the future. The 10 and 1 percent
durations can be used to estimate higher, less frequent stages, which could potentially
occur throughout the year.

TABLE C-2. Duration of Monthly Stages on the Illinois River at Meredosia
(Elevations for 90, 50, 10, and 1 Percent Exceedance Durations)

Month 90 percent 50 percent 10 percent 1 percent
January 420.6 424.7 432.7 438.5
February 421.0 426.9 433.6 437.8
March 422.4 428.5 436.5 443.3
April 423.1 429.9 437.5 443.5
May 423.2 429.5 437.7 4445
June 421.7 427.5 436.0 441.7
July 420.9 423.9 432.0 440.8
August 420.2 421.9 426.7 436.4
September 419.8 421.0 426.8 439.2

October 419.5 420.9 428.6 436.5
November 419.9 421.9 428.8 437.8
December 420.3 422.9 430.8 440.7
OVERALL 420.3 424.3 433.9 441.6

ILLINOIS RIVER FREQUENCY PROFILES

10. Frequency profiles from previous hydraulic analyses on the Illinois River are on file
in the Hydrologic Engineering Section of the St. Louis District. The profiles were
studied near the Little Creek Drainage and Levee District, and the elevations of different
frequency events are summarized below in TABLE C-3. Note that the level of flood
protection is also shown in this table. The Spunky Bottoms project area is protected from
about a 12-year flood.
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TABLE C-3. Frequency Profiles on the Illinois River (River Mile 76.5)

Return Period Percent Chance Elevation
Exceedance (Feet NGVD)
*7.7-Year 13 443.3
10-Year 10 444 4
25-Year 4 447.1
50-Year 2 448.1
100-Year 1 448.9

(*- Approximate Level of levee protection)

11. The profile of the existing Little Creek Levee was found on the historical profile plots,
and was verified by recent survey information. A 2-foot contour map was used to plot a
new levee profile, and the elevations of the levee structure matched the information on the
existing profile plots. The level of protection of the levee is not measured from the levee
crown, but at a design level of effectiveness, which is about two feet below the

levee surface. The 2-foot surcharge, or freeboard, is an added factor of safety to levee
structures but is not considered to be effective as an additional flood control height.

12. Previous analysis showed that the level of protection provided by the levee was about
an 8.3percent chance of exceedance in any given year, or the 12-year flood level. In the
time since this report was last updated, newer Illinois River Flood Profiles were produced
for the Upper Mississippi River Flood Frequency Study. The expected river profiles for
the hypothetical frequencies shown in TABLE C-3 have increased considerably.
Therefore, the new level of protection is estimated at a 13percent chance of exceedance

in any given year, or the 7.7-year flood level.

PROJECT SCOPE WITH THE NATURE CONSERVANCY

POSSIBLE WATER CONTROL PLANS

13. The non-Federal sponsor discussed the current land use of their property in the
Spunky Bottoms project area, and determined methods of future operation they were
interested in. Together with Corps representatives, they decided that a water control
structure would be necessary to regulate flows between the Illinois River and the wetland
area. Typical river levels have been estimated from studying historical and theoretical
stage analyses. These water levels are a key factor in determining the typical available
water supply for ponding in the wetland area. The stages were studied to determine the
most efficient ponding elevation for the project. The final proposed alternative ponding
levels are 432 and 435 feet NGVD.

14. The goal of the sponsor, in ponding water in the wetland environment, is to maintain
a connection between the Illinois River and the backwater or floodplain habitat. It is
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anticipated that various aquatic organisms will use the Spunky Bottoms area for
spawning, wintering, feeding, rearing areas for the young, etc. Therefore, during the high
water months of the spring season, water would be allowed to pass through the levee
section and fill the wetland to a desired elevation. However, long durations of flood
flows can carry massive amounts of sediment, which reduces water quality, degrades
habitats, and could possible clog the water control structure. Therefore, the wetland may
be shut off from the river for a good portion of the year. During low flows in the Illinois
River, the structure would also be closed, to prevent the loss of the flood pool in the
wetland area.

15. In an effort to restore water level fluctuations within their project known as Emiquon
East (which lies northeast of Spunky Bottoms near Havana, Illinois) to something similar
to predevelopment fluctuation, TNC developed a water level management plan. Itis
anticipated that a similar plan will be used at Spunky Bottoms. This water level
management plan is shown in FIGURE C-2. Different water level management actions
help to meet specific objectives of the project. For example, the drawdown in year one is
critical to controlling invasive fish species, compacting sediments and providing a
minimum 90-day growing season. These three objectives all work to reduce sediment
resuspension and ultimately provide quality habitat for native fish species. Achieving
these water level fluctuations cannot be met under the Illinois River’s current hydrologic
regime.
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FIGURE C-2: Water Level Management Plan

Spunky Bottoms Section 1135
Diagrammatic representation of a water level management cycle
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STRUCTURAL FEATURES

16. Due to the nature of the movement of water between two large areas, a significant
sized water control and fish passage structure will be necessary. This structure will need
to be placed within the alignment of the Little Creek Levee. The most important design
factor for this structure is maintaining the integrity of the mainline flood protection from
the Illinois River.

17. Since the Sponsor does not own all of the area protected by the Little Creek Levee,
precautions must be taken to prevent unnecessary flooding of the neighboring property on
the southwest corner of the project (the Cox property). Therefore, an interior berm will
need to be built on the southwest end of TNC’s land for the dual purpose of protecting
the Cox property and creating a ponding area just downstream of the Cox property. The
interior berm will temporarily pond rainfall runoff from the Cox property on its upstream
side. A new pump will lift this runoff into the TNC wetland during periods of significant
runoff. A gravity drain will also be constructed through the interior berm so that gravity
drainage from the ponding area to the TNC wetland can be accomplished when hydraulic
conditions permit such drainage.
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FIGURE C-3: Spunky Bottoms Watershed Map
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HYDROLOGIC ANALYSIS
DRAINAGE AREAS

18. The entire project area and upstream catchments were divided into six distinct areas.
Three areas were outlined on Spunky Ridge, where drainage flowed through culverts in
the county road. SW Spunky Ridge and Middle Spunky Ridge flow into the proposed
wetland area, while NE Spunky Ridge enters the area formerly known as the Markert
Property to the North of the TNC wetland. It was assumed that runoff from both NE
Spunky Ridge and the Markert Property enters the Spunky Bottoms wetland since a
physical connection exists between the TNC wetland and the former Markert Property
and the Spunky Bottoms wetland contains the lowest-lying terrain on the entire site.
Drainage was estimated for the Cox property at the Southwest corner of the project. The
remaining drainage area is comprised of the Spunky Bottoms wetland. Information on
the drainage areas and other hydrologic parameters can be found in this appendix, which
describes hydrologic calculations.

19. The Cox property was studied to determine possible pumping requirements to protect
the land from drainage being ponded behind the proposed interior berm. The Spunky
Bottoms watershed map is given in FIGURE C-3. FIGURE C-4 shows the watershed
schematic that was used to represent the watershed in the hydrologic model.
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FIGURE C-4: Spunky Bottoms Watershed Schematic
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HYPOTHETICAL STORM FOR ANALYSIS

20. A major part of the hydrologic analysis was performed to determine how to protect
against flooding the Cox property. This presents a major liability issue and potential
injury or loss of life. Therefore, the 1percent chance exceedance storm event was
studied.

21. To develop the rainfall event to study with the hydrologic model, Bulletin 71 was
researched. This document is the Rainfall Frequency Atlas of the Midwest, distributed
by the National Weather Service and the Illinois State Water Survey. The central area of
Illinois was selected from a map, and the values for rainfall were selected for durations
from 5 minutes to 24 hours. TABLE C-4 lists the values selected for the 1 percent
chance exceedance storm. The rainfall distribution was centered on the midpoint of the
storm, or the 12" hour. At the time of the hydrologic analysis for this study, this was the
only option available using the HEC-HMS program.
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TABLE C-4: Rainfall Frequency Values — 1 Percent Chance Exceedance

Duration Precipitation Depth (inches)
5 minutes 0.83
15 minutes 1.87
1 hour 3.25
2 hours 4.08
3 hours 4.43
6 hours 5.19
12 hours 6.02
24 hours 6.92

CONTRIBUTION OF HILLSIDE DRAINAGE TO TNC WETLAND

22. The HEC-HMS program was used to produce a hydrologic model for the entire
drainage area behind the Little Creek Levee. As mentioned, the 1 percent chance
exceedance storm event was calculated. All three Spunky Ridge basins contribute
drainage to the TNC wetland area, and the wetland area itself is modeled with zero
infiltration, to show that all rainfall contributes directly to the volume of water ponded.

23. The SCS Unit Hydrograph method was used to determine peak flows for each
drainage basin. Estimates of the type of terrain and impervious area are used as input
parameters. There is very little impervious area over the entire watershed behind the
Little Creek Levee. There are only a few houses and county roads at the site, so values
for impervious area ranged from 1 percent to 3 percent. For hydrologic modeling runs,
the three Spunky Ridge basins and the Cox property were given an SCS curve number of
66. This value represents an area with average terrain and silty soils, with little or no
development present. TABLE C-5 at the end of this section summarizes all of the
hydrologic parameters of each drainage basin with an SCS curve number of 66.

24. The resulting flow values from the HEC-HMS model for the subbasins with an SCS
curve number of 66 were compared to regional regression equations, which generalize
rainfall-runoff characteristics for a certain geographic area. The approximations were
made using a local hydrologic document, the Regional Frequency Analysis for Streams in
the St. Louis District. The resulting peak flows for the 1 percent chance exceedance
event are tabulated and compared to HEC-HMS calculated flows here in TABLE C-5.
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TABLE C-5: Hydrologic Parameters of Drainage Basins

Drain_age Area | PETC SCS SC$ Lag | Basin HMS | Regress
Basin (acres) ent Curve Tlr_ne Slopg Peak Q | Peak Q
Name [ Number (min) (ft/mi) (cfs) (cfs)
Cox Property 83 3 66 9 120 320 460
NE Spunky Ridge 109 1 66 6 100 470 510
Mid. Spunky Ridge | 403 2 66 14 94 1274 1385
SW Spunky Ridge 294 2 66 18 64 835 908

HYDRAULIC ANALYSIS

ELEVATION-AREA-STORAGE CURVE FOR TNC WETLAND

25. The relationships between elevation, area, and storage volume are used to determine
how much time it will take to create a certain change of elevation in the wetland area
with gate operations. These relationships are presented in TABLE C-6 below. The data
given in TABLE C-6 were calculated by the HEC-GeoRAS toolbar in ArcMap 9.3.1.
The estimated relationships were also used to determine how much flood runoff water
can be ponded on top of a full pool in the TNC wetland before threatening to flood the

Cox property.

26. Elevations at 1-foot contour intervals were reviewed on a topographic map. For each
elevation, the flooded area was estimated to determine the available storage inside the
TNC area for ponding stormwater runoff. The total area estimate was 1.73 square miles.
The average area for a 1-foot range of elevations is multiplied a one-foot depth for the
calculation of storage volume. The change in storage for each foot of rise in the pool
level will be used to show the effects of storm runoff on the elevation of the wetland.
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TABLE C-6: Spunky Bottoms Wetland Relationships: Elevation, Area, and Storage

Elevation Area Total Storage
(feet) (acres) (acre-feet)

420.61 0 0
422.99 1 1
423.53 3 2
42417 12 6
424,94 25 20
425.87 67 60
426.98 143 172
428.32 335 470
429.92 628 1,257
431.84 867 2,701
434.15 992 4,873
436.91 1,055 7,711
440.23 1,088 11,274

DESIGN STORM FALLING ON FULL TNC WETLAND

27. The effect upon the project wetland of the one-percent-chance exceedance storm was
simulated with the HEC-HMS hydrologic model. The results of this analysis are needed
from an operational standpoint and for the purpose of assessing induced flooding upon
the Cox property. For this analysis, it was assumed that no water was being released
from the project wetland. Also, two different initial elevations for the wetland were
simulated. These elevations are the two possible management levels, 432 and 435 feet
NGVD.

28. If the initial elevation of the project wetland is 432 feet NGVD, the simulation
showed that the wetland elevation crested at 433.3 feet NGVD. For an initial elevation in
the wetland of 435 feet NGVD, the elevation crested at 436.2 feet NGVD. Since the
design elevation of the levee between the wetland and the Illinois River is 447 feet
NGVD, this levee will adequately contain runoff from this storm.

29. The results from this analysis can be used as a partial basis for determining the top
elevation of the interior berm that will be constructed to protect the Cox property. A
more detailed analysis than the one discussed here will be necessary to account for the
berm and water that will be pumped from the Cox property. During the Plans and
Specifications Phase, a more detailed analysis of the effect of the one-percent-chance
exceedance storm upon both the wetland and the Cox property will be performed.
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FISH PASSAGE / WATER CONTROL STRUCTURE

30. Itis very important for the success of the project to maintain a clear flow path for
water between the Illinois River and the project. The key feature for accomplishing this
is the Fish Passage and Water Control Structure. Terrain elevations within the project
were reviewed near the site of the proposed structure, which is located toward the
southern end of the wetland and an invert elevation for the structure of 425 feet NGVD
was selected.

31. Several configurations were investigated for the structure. Both circular and
rectangular culverts were considered, as well as single or multiple culverts. A final
design of two square culverts, both of which will have dimensions of six feet by six feet,
was chosen. Having two culverts rather than one will enable draining or filling of the
project even if one of the two does not operate properly or if it must be taken out of
service for maintenance.

32. The USACE Hydrologic Engineering Center River Analysis System (HEC-RAS)
computer program was used to develop a hydraulic model of water flow from the TNC
wetland through the fish passage/water control structure to the Illinois River. Using this
hydraulic model, simulations of drainage of the wetland into the Illinois River were
performed. Assuming little or no inflow to the wetland as well as a very low level of the
Illinois River (i.e., about five feet lower than the invert of the structure), the wetland will
be able to be drained from elevation 432 to 425.5 feet NGVD in just over eight days with
both culverts fully opened. With one culvert fully opened, the wetland will be able to be
drained from elevation 432 to 425.5 feet NGVD in about sixteen days. The results of
these simulations are shown in FIGURE C-5.
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FIGURE C-5: Simulation of Drainage of TNC Wetland
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INTERIOR BERM AND PUMP TO PROTECT COX PROPERTY

33. Two configurations for the interior berm were examined. A pump with a capacity of
20 cubic feet per second (cfs) was used with both interior berm configurations. It is
planned that a portable pump will be used to move water from the upstream side of the
interior berm to the TNC wetland. A portable pump is preferred to constructing a
permanent pumping station since it will be less expensive. The extents of the two
proposed interior ponding areas, depicted in light blue shading, are shown in FIGURE
C-6 (option 1) and FIGURE C-7 (option 2). One ponding area has a linear berm, and
the other has a curved berm. Each berm is located on the right side (i.e., the eastern side)
of the ponding area. Also shown in FIGURE C-6 and FIGURE C-7 are elevation
contours. The minimum land-surface elevation on the right side (i.e., eastern side) of the
Cox property is about 434 feet NGVD, so the intent of the berm/pumping system is to
maintain the elevation of water ponded on the upstream side of the berm at or below this
elevation. Success in doing so will keep ponded water off of the Cox property. The
design storm is the 100-year event.

34. The hydrologic model described above that was developed with HEC-HMS was
modified to include the interior berm (both of its potential configurations) and the pump.
The model was executed separately for both of the interior ponding areas to simulate the
performance of each one while the 20-cfs pump was used. For option 1 of the internal
ponding area, the peak elevation of the ponding area was 434.3 feet NGVD. This water-
surface elevation would most likely cause water to flow onto the Cox property. For
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option 2 of the internal ponding area, the peak elevation of the ponding area was 433.9
feet NGVD. Thus, option 2 would likely protect the Cox property from flooding for the
100-year rainfall event.

35. Options 1 and 2 for the interior berm and ponding area are initial iterations in the
design process, as is the 20-cfs pump. During the Plans and Specifications Phase, it is
anticipated that terrain data will be obtained near the Cox property and at the site of the
proposed interior berm and ponding area. The design of the interior berm and ponding
area, as well as the selection of pump size, will be refined after acquisition of the terrain
data.

FIGURE C-6: Interior Ponding Area, Option 1
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Figure C-7: Interior Ponding Area, Option 2

Gravity Drain

36. Since water will usually be ponded to elevation 432 or 435 feet NGVD in the TNC
wetland, a gravity drain will not be useful much of the time. However, at times of TNC
wetland drawdown, a gravity drain will be able to drain small storm events without
pumping required. Therefore, a single 36-inch corrugated metal pipe was selected as a
minimum acceptable pipe size.

CONTINUOUS SIMULATION OF THE PROJECT
37. During the Plans and Specifications Phase, a continuous simulation of the project
will be performed to test the performance of the hydraulic components and to

demonstrate the possible need to adjust the dimensions of the components. The
continuous simulation will involve the execution and analysis of an integrated hydrologic
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and hydraulic model of the project that will attempt to duplicate meteorologic and
hydrologic conditions during a period of about 30 years. Precipitation data spanning this
30- year period will be used in the simulation. Wetting and drying of the soil within the
Spunky Bottoms watershed will be simulated. Elevations of the Illinois River during the
30-year period will be a modeled parameter. The water control plan determined by TNC
will guide the operation of the hydraulic components of the project. Simulating the
project’s behavior and performance by considering as many of the driving factors as
possible will give the project team a basis for assessing how well the project would
succeeded in producing the desired benefits in the past, and how well it will do so in the
future.

DISCUSSION OF OPERATION AND MAINTENANCE OF PROJECT

38. The operation and maintenance of the hydraulic features of the Spunky Bottoms
Ecosystem Restoration Project will be the responsibility of the non-Federal sponsors.
The section describes the areas of maintenance that are important for the continued
hydraulic efficiency of the project as it was designed.

39. It will be important for close attention to be focused on water entering and leaving the
wetland area from the Illinois River, especially in the early life of the project. The
operation of the gate structure should be given special preference to ensure that large
flood flows of sediment are prevented from entering the wetland area. This sediment has
the potential to block the fish passage and water control structure, reducing the
effectiveness of the structure. Periodic inspection of the invert of the structure would be
very important for verifying that water and aquatic life are flowing freely through as
desired. Also, since the structure is a part of the mainline levee protection from the
Illinois River, it is imperative that the structure is sealed completely during flood flows.

40. The pump and gravity drain for the Cox property should be tested and inspected
often, especially during their first operation. It is important that a sponsor representative
be readily available to observe that pumping is effective during large storm events. Also,
the pump intake location should be inspected and kept free of sediment. Whenever low
stages in the TNC wetland prevail, the gravity drain structure should be opened to allow
ponded water behind the flank levee to drain, and the pipe should be inspected and kept
clear to maintain effective flow.

41. In order to be sure that all maintenance issues are attended to, a schedule of warnings
should be established for the individual(s) who will be performing important maintenance
tasks. The Illinois River gage at Meredosia should be observed daily during threatening
high water events. A rain gage would be useful near the pump station site. If a
significant amount of rain is measured, the person responsible for maintenance should
inspect the storage basin and check the ponding level and pump operations, if necessary.
Interior rainfall is also a concern if the ponding elevation is relatively high and the
control structure is closed. At this point, additional inflow would cause an unwanted rise
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in the ponding level, and the water control structure should be opened until the ponding
level is lowered to the desired elevation.

COMMENTS ON RECOMMENDED PLAN

42. As discussed during early stages of the Spunky Bottoms project, the recommended
plan would be determined as the most cost effective for successful operation of the
wetland area. The elevation of ponding for operation will be either 432 or 435 ft NGVD.
These elevations were selected by the project teamas reasonable to maintain, considering
the historical river records and statistical analysis of frequency of river stages.

43. In reviewing the recommended project components, it is important to remember that
the project is intended to improve fish and wildlife habitat for normal river conditions,
which prevail the majority of the time. It is not crucial to maintain the river-wetland
connection 100percent of the time, and this will be impossible during very high or low
water conditions. The recommended plan represents a water control plan that intends to
be very beneficial to fish and wildlife.
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APPENDIX D
PRELIMINARY GEOTECHNICAL ENGINEERING REPORT

SPUNKY BOTTOMS PRESERVE
BROWN COUNTY, ILLINOIS

GEOTECHNICAL CONSIDERATIONS/EVALUATION

1. The Spunky Bottoms Ecosystem Restoration Project consists of a fish passage/water
control structure, a small portable pump with appurtenances, two low profile interior
berms, and vegetative restoration. The project is to be constructed within an existing
agricultural levee system.

SOILS DATA

2. As part of this study, four borings were taken near the proposed site of the fish
passage/water control structure. The borings were taken to identify the soil stratigraphy
and corresponding strengths. The borings were taken along the southeastern end of the
existing levee. The boring logs are attached in this appendix. The borings were taken
along a ridge that extended into the protected area. The foundation consists of 17 feet of
lean clays over poorly graded, loose to medium dense sands, with bedrock at a depth of
60 feet.

3. A preliminary evaluation of the bearing capacity of the soil is estimated to be at least
1,000 pounds per square foot for support of the headwall structure, and at least 1,100
pounds per square foot for support of the culverts. The fish passage structure is not
anticipated to exceed the current soil loading of the berm which will be replaced by the
structure. The foundation requirements for the fish passage structure will be further
evaluated with actual structure loadings during the preparation of plans and
specifications.

4. The Sponsor provided shallow borings that had been taken throughout the interior of
the berm system. The boring logs generally indicated twelve to fifteen feet of silty-clays
overlying coarse sands, with two borings (SPB-03 and SPB-04) encountering refusal at
depths of 62.5 feet and 63.1 feet respectively below the existing ground surface; rock
cores drilled below these refusal depths for an additional 1 foot indicated that the bedrock
is composed of limestone. Soil Conservation Service soils data identified the area as
being comprised of alluvial deposits of low plasticity and residual soils of medium to
high plasticity. There has been significant disturbance of the soils in the site due to
deposition from runoff, ditch spoil, and dredge disposal.

a. Medium to High Plasticity Soils. These soils comprise roughly two-thirds of
the project area. They have low permeabilties and have limited erosion potential. These
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soils are located in the areas where deep water habitat is proposed. They will prevent
loss of pool during low river stages and dry periods.

b. Low Plasticity Soils. This group is located primarily next to the bluff line.
These materials are the result of run-off from the higher elevations on the bluff. These
soils are suspect to erosion and are more permeable than the other soil group.

5. The materials for construction of additional berms will need to be sampled to
determine which class they fall in. Changes in berm geometry could become necessary
depending on the soil type.

SITE CHARACTERISTICS

6. The site has been used for dredge disposal on the northeastern portion of the site.
Alluvial fans from bluff runoff historically occurred on the north and south portions of
the site. The bluff drainage has been intercepted and collected in ditches. The central
area of the site is depressed and generally wet. The ditches, continue to hold water over
dry periods, maintaining deep water habitat for fish. Loss of pool has not been an issue
during low river stages indicating no direct connection with the aquifer. Sedimentation is
noticeably heavy off of the bluff while being diverted into the ditches. An interior berm
with trash pump would need to be constructed to prevent induced flooding on the
adjacent Cox property (see Figure ES-1). Depth to sands as indicated on the deep soil
borings done by the St. Louis District were observed to be in the range of 16-19 feet
below the existing ground surface.

GEOTECHNICAL ISSUES
FISH PASSAGE STRUCTURE
7. The structure as currently conceived should have a mat foundation. A sheetpile cutoff
for scour and undercutting will be used on both the interior and exterior of the structure.
Construction will be done using a cofferdam to prevent flooding of the construction site.
A sump area & pumps should be adequate for dewatering.

INTERIOR BERMS

8. Interior berms will be constructed of local materials. The existing slopes are 1V:3H
and will be further evaluated upon receipt of the soils test data from the borrow pits.
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APPENDIX E
HABITAT BENEFIT ANALYSIS

1. INTRODUCTION

This appendix provides documentation of the habitat evaluation and quantification process that
was conducted to evaluate the benefits of various habitat features for Spunky Bottoms Preserve.
Active participants included biologists from the St. Louis District, Corps of Engineers, the U.S.
Fish and Wildlife Service (Southern Illinois Ecological Service Office), the Illinois Department
of Natural Resources, and The Nature Conservancy.

Quantification is needed in the project planning process to evaluate benefits of project features
because traditional benefit/cost evaluation is not applicable. To determine environmental
restoration project benefits, models have been developed to quantify habitat benefits of project
features for selected species.

We used both wildlife and fisheries based models to evaluate the effects of project features on
species at Spunky Bottoms. This was done because both wildlife and aquatic would be affected
by some or all of the proposed features. For wildlife, we used the Wildlife Habitat Appraisal
Guide (WHAG) developed by the Missouri Department of Conservation and the U.S.
Department of Agriculture, Soil Conservation Service (now Natural Resources Conservation
Service) (MDC and NRCS 1990). The WHAG was adapted from the U.S. Fish and Wildlife
Service’s Habitat Evaluation Procedures (USFWS 1976). WHAG is widely accepted by local
agencies, and it has become the primarywetland habitat evaluation method used in the St. Louis
District.

The aquatic model that has gained the most acceptance within the St. Louis District and along
the entire Upper Mississippi River is the Aquatic Habitat Appraisal Guide (AHAG) (Killgore &
Hardy 1992; Mathias et al. 1996). It was developed by the Corps of Engineers Waterways
Experiment Station (WES) and the Rock Island District Corps of Engineers (Killgore & Hardy
1992; Mathias et al. 1996). The AHAG methodology follows that of the Wildlife Habitat
Appraisal Guide (WHAG; MDC and USDA 1990).

2. HABITAT EVALUATION METHODOLOGY

The WHAG and AHAG are numerical models that evaluate the quality and quantity of particular
habitats for species selected by team members. The qualitative component of the analysis is
known as the habitat suitability index (HSI) and is rated on a 0 to 1.0 scale, with higher values
indicating better habitat for that species. The HSI for a particular habitat type is determined by
selecting values that reflect present and future project area conditions from a series of abiotic and
biotic metrics. Each value corresponds to a suitability index for each species. Future values are
determined using management plans, historical conditions, and best professional judgment. The
quantitative component is the number of acres of the habitat being evaluated. From the
calculated qualitative and quantitative values, the standard unit of measure, the habitat unit (HU)
is calculated using the formula (HSI x Acres = HUs). Habitat units are calculated for specific
target years to forecast changes in habitat values over the life of the project for with- and
without-project conditions. Habitat Units are then annualized to yield the Average Annual
Habitat Unit (AAHU). Target years are set to capture the change in habitat that occurs with
habitat maturation and changes caused by constructed features. The benefits of each proposed
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project feature (net AAHUS) are then determined by subtracting with-project benefits from
without-project benefits. The effects of various habitat improvement feature combinations
(alternatives) can then be evaluated by comparing the net AAHUSs and costs for each alternative
considered.

2a._lterations Process - There are two approaches to evaluating the with-project effects. Corps
guidance requires that the team evaluate a suite of features that can be combined in various ways
to form project alternatives. One approach to assess the benefits of project features and their
combinations, alternatives, is to assess the effect of each feature and alternative independently.
This process is called the iterations process. For Spunky Bottoms, the project development team
(PDT) developed in excess of 20 feasible features to meet the project goals. To determine the
habitat units created by each feature, the habitat (bottomland hardwood, non forested wetland,
aquatic, etc.) affected by the feature would be evaluated using the applicable WHAG
spreadsheet. For example, planting bottomland hardwood improves bottomland hardwood
habitat. Therefore, this feature would be evaluated using the bottomland hardwood WHAG
spreadsheet. This process would result in going through WHAG spreadsheets at least 20 times
for each target year for each evaluation location and each alternative. Additionally for the
Spunky Bottoms project, most of the features affect multiple habitats and thus one feature
requires going through 2 or 3 spreadsheets per target year and evaluation location. Finally, when
features are combined to form alternatives the habitat units created are not the sum of the habitat
units generated by each feature. Therefore using the iterations process, WHAG spreadsheets
should be completed for each feature. For the Spunky Bottoms project, this would result in
hundreds of spreadsheets.

2b._Project Alternative Process - The second approach is to assess the collective effect of groups
of features for the with-project evaluation. Project features are lumped into group of features
that work together such as the water control structure to an elevation of 435 feet NGVD and all
protection measures. Protection measures consist of road raises, catchment areas, etc. The PDT
decides which project features can be stand alone and which project features can be separated
out. Therefore, the with-project evaluation involves going through the WHAG and AHAG
spreadsheets once for each alternative. This resulted in going through the analyses four times for
the no action and the three project alternatives evaluated, as opposed to several. With project
HUs are then subtracted from without HUs to yield net AAHUSs. The no action alternative would
generate HUs; however, it would not have any net AAHUSs as there is no comparison to be made
with the no action alternative. All other alternatives are compared to the no action alternative
and thus generate net AAHUs. A major benefit of this approach is that it makes the habitat
evaluation process manageable for the team. The team can evaluate an entire alternative at once
and be able to see the connections between each feature. A second benefit is that this process is
sensitive enough to reflect differences in habitat units between similar features (controlling a
water control structure at 432 feet NGVD compared to 435 feet NGVD).
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3. EVALUATION SPECIES SELECTION

To begin the habitat evaluation process, the team reviewed the species in each model. They
selected four fish species and eight wetland wildlife species (Table E-1). Species were selected
because they utilize the current or are anticipated to use the future habitat at Spunky Bottoms,
they represented different guilds from different taxonomic families, and they are of management
interest.

Table E-1. Aquatic and wildlife evaluation species selected for analysis.

Species Scientific Name Family Habitat Type Evaluated
Aquatic (AHAG)

Paddlefish Polyodon spathula Polyodontidae Lotic

Smallmouth Buffalo Ictiobus bubalus Catostomidae Lentic

Largemouth Bass Micropterus salmoides  Centrarchidae Lentic

Northern Pike Esox lucius Esocidae Lentic
Wetland(WHAG)

Muskrat Ondatra zibethicus Ondatra Nonforested Wetland
King Rail Rallus elegans Rallidae Nonforested Wetland
Least Bittern Ixobrychus exilis Ardeidae Nonforested Wetland
Green Backed Heron Protonotaria citrea Ardeidae Bottomland Forest
Northern Parula Parula americana Parulidae Bottomland Forest
Quail Colinus virginianus Odontophoridae  Grassland

Deer Odocoileus virginianus  Cervidae Grassland

Dickcissel Spiza americana Cardinalidae Grassland

AHAG species include paddlefish, smallmouth buffalo, largemouth bass and northern pike for
the shallow water wetlands throughout the preserve and in Little Creek.

Paddlefish, in the family Polydontidae, are planktivorous fish that dwell in open water more so
than on the bottom, swimming about continuously, apparently aimlessly, near the surface or in
shallow areas filtering water (Pflieger 1997). They were chosen due to their decreasing numbers
and of greatest concern for The Nature Conservancy and Illinois Department of Natural
Resources.

Smallmouth buffalo, in the family Catostomidae, are the among one of the most important
commercial fishes in Illinois. These fish feed on organisms in the substrate of large rivers and
lakes. Smallmouth buffalo were chosen for the project area because they are a common native
species in the area and in the Illinois River.

Largemouth bass are in the family Centrarchidae. They are a predatory warm water sport fish
that inhabit side channels and backwaters and utilize submerged structures for cover. These are
commonly sought after by recreational fishermen within Spunky Bottoms and other nearby
backwaters.

Northern Pike are in the in the family Esocidae. Northern pike inhabit a variety of lakes,

reservoirs and large streams. Like the other pikes (chain and grass pickerel), it avoids strong
currents and is partial to waters with dense growths of aquatic vegetation. While chances are
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extremely low that the Spunky Bottoms Preserve would provide benefits to the Northern Pike, its
the grass pickerel (a close relative to Northern Pike), has been stocked by the Illinois Natural
History Survey and may benefit from the project.

WHAG species include a wide variety of species representing a very diverse range of families.
Migratory waterfowl, such as mallards, were selected for their ability to utilize early successional
nonforested wetland habitat. They also forage in bottomland forest and cropland. The least
bittern uses permanent wetlands as well as mid successional non-forested wetland habitats.
Impacts to other species such as the muskrat and green-back heron were also evaluated to get the
“big picture” of impacts on the most species possible. This will generally result in fewer
AAHUSs, but the Project Delivery Team (PDT) felt their inclusion was important to understand
the larger impacts of the project. It will result in fewer AAHUSs because specific measures that
result in benefits for one species will likely result in impacts for another, nearly offsetting any
benefits gained. So the more species analyzed, generally, the fewer AAHUSs capable of being
produced.

4. SITE SPECIFIC METHODOLOGY AND ASSUMPTIONS

For the purpose of planning, design, and impact analysis, project life was established as 50 years.
The team determined target years to forecast habitat change: 0 (existing conditions), 1, 10 and 50
years post construction. HSIs and average annual habitat units (AAHUSs) for each evaluation
species were calculated at each of these target years.

4a. WHAG Analysis Locations - The team then determined what habitats would be affected by
the project features and locations in the project area to evaluate these changes. The following
WHAG spreadsheets were used: grassland, wetland non-forest, and wetland bottomland
hardwoods. There were three primary evaluation locations. The first was the grassland located
along County Highway 12 at the bluff’s edge. This area would become impacted by increasing
water management elevations. The second is the bottomland forest located along the levee at the
northeastern portion of the property. The third is the largest segment and is the moist soil
management area comprising mainly forested wetland and non-forested wetland. This area
ranges in size depending on the current elevation and the elevation planned for the water control
structure, either 430 feet NGVD, 432 feet NGVD, or 435 feet NGVD. However, each type of
habitat was evaluated on its own comprising four terrestrial units including the forested wetland
at the northeast, the non-forested wetland across most of the site, grassland along County
Highway12, and a small tract of forested wetland adjacent to County Highway12 at the south.

4b. AHAG Analysis Locations - For the AHAG, the 1992 and 1996 AHAG were used to
evaluate all aquatic areas. The primary difference between the 1992 and 1996 AHAG are the
species included. There are some overlap of species between the two models. Any overlap
between the two models that resulted in contradictory numbers, the 1996 values would be chosen
due to updates throughout the planning process.

4c. Project Alternative Analysis - Once species, habitats, target years, and locations were
chosen, the team determined that the “project alternative” method was the most suitable for the
habitat benefits analysis at Spunky Bottoms. This was primarily driven by the reconnection
structure elevation being a key piece of all alternatives. The main difference among the
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alternatives was water level management height. The team developed three alternatives that
would be evaluated independently of one another. To determine the habitat benefits for each
feature, the team used their extensive knowledge of the project area, its biology, and best
professional judgment. The habitat benefits were determined by how well the alternative
addressed the problems, goals, and objectives discussed in the ERR. For the Wildlife Habitat
Appraisal Guide benefits, the team determined that improving the connection to the Illinois River
was most important. Without the connection, sedimentation would likely continue and could
potentially degrade all other habitat improvements. The secondary features associated with each
alternative for providing access to areas or protection of the landowners provide little to no
habitat units.

Aguatic habitat benefits were gained by the water reconnection structure to the Illinois River and
the use of the backwater by large riverine species that would transit between the open river and
the backwater area.

Prior to field evaluation, the evaluation team was briefed on the area’s hydrogeomorphology,
history, and management practices. They also reviewed aerial photography, topographic maps,
and preliminary design drawings extensively to determine total of acres impacted and current
habitats. During field evaluations, assumptions were developed regarding existing conditions
and projected post-project conditions relative to limiting factors and management practices (see
below). They then determined the WHAG and AHAG spreadsheet metric values for each target
year for with project and without project conditions.

4d. General Assumptions and Habitat Characteristics. The following general assumptions and
information were used to determine WHAG and AHAG values and acreages:

Under the proposed restoration plan it is anticipated that:
(1) Currently a maximum allowable management level exists at 430 feet NGVD

(2) Water input to the system is solely reliant on precipitation, hillside runoff, ground
water, and some seepage through/under the levee

(3) Target years of 0, 1, 10, and 50 are sufficient to annualize HUs and to characterize
habitat changes over the life of the project

(4) All species were given equal consideration

(5) The entire site was considered as four terrestrial units and one aquatic unit

(6) Maintenance of aquatic vegetation would be a priority. Water levels and connectivity
would be managed to optimize conditions for a diversity of aquatic and terrestrial

organisms. This would include reducing unnatural water level fluctuations and
invasive species such as Asian and European carp to the extent practical
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(7) Sediment management would occur in all scenarios, but is somewhat limited without
dredging capabilities

(8) The No Action Alternative assumed Spunky Bottoms water levels to be at an average
elevation of 430 feet NGVD

(9) The existing HSI values developed are a fair representation of the habitat quality of
habitat in all target years and for all future conditions with or without a project

(10)  River level fluctuations would not result in level fluctuations within the Spunky
Bottoms unit due to control with the closure structure

4e. HSI Calculation and Acreage Determination - Habitat suitability indices for each species
were multiplied by the appropriate acreage to generate HUs. Topographical data, management
plans, land coverage data files, and aerial photography were used to determine acreage (Tables
E-2 and E-3). HUs were then annualized to yield AAHUs for with and without project (Table E-
4). Figure E-1 shows the current habitat acreages across the site. The net AAHUS (with -
without) were summed across target species. This was done because each species chosen by the
team represents a unique guild that utilizes different micro-habitats and benefits differently from
the proposed Spunky Bottoms features. Acreages are very restricted on the Spunky Bottoms site.

Table E-2 shows the methods used to determine acreages, but since management practices such
as row crops and some wetland management are already in place, the acreages only change
slightly across the project life.

Table E-2. The methods used to determine the acreage of each of the different evaluation

locations.

Aquatic Acres Calculation

The aquatic area present throughout the preserve. The acreage is fairly limited to acres within

Spunky Aquatic Area the preserve itself; however, benefits would extend well beyond the Spunky Bottoms Preserve

and into the Illinois and Mississippi Rivers.

Terrestrial Acres Calculation

Total Acres

Existing Forest
Existing Grassland
Existing Non-forest
Future W/O forest

Future W/O
Grassland

Future W/O Non-
forest

Future W
Bottomland
Hardwood

Future W Grassland

Calculated by taking the centerline of the exterior levee as the outside boundary, digitizing the
approximate center of the existing roads and berms.

From field surveys and use of a wide range NAIP imagery years.
From field surveys and use of a wide range NAIP imagery years.
From field surveys and use of a wide range NAIP imagery years.
This was the same as existing forest.

This was the same as existing grassland.
This was the same as existing non-forested wetland

Using NAIP imagery, known alternatives were overlayed over the imagery and lidar to
determine changes in acres.

Under these alternatives, grassland would be reduced depending on the water elevation. As
water levels rise, the grassland acres would decrease. Lidar data was used to calculate how
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much acreage would decrease.
Future W Using NAIP imagery, known alternatives were overlayed over the imagery and lidar to
Nonforested Wetland determine changes in acres.

Best professional judgment among the PDT was utilized to determine how quickly benefits
would accrue. It was also assumed once full benefits were achieved, they would remain at this
level through the remainder of the project life via management practices with the exception of
conversion from non-forested wetland to forested wetland in specific areas.

Permanent Water Calculated using the NAIP imagery.

Future W (1, 10, 50)

Table E-3. The acres of habitat existing and at year 50 for all alternatives.

Existing Future Year 50
No Action 72 817 155 472 417 155
A 72 817 155 472 417 155
B 72 817 155 434 514 96
C 72 817 155 362 672 10

Table E-4. The acres of aquatic habitat existing and without the project. It was assumed that
without the project, acreage would decrease slowly across the project area as sedimentation
would occur filling in the aquatic areas. This is an inevitable process that occurs in the Future
with-project as well.

Future With Future With Future With

e Existing '(:\‘(‘:“{e " 'g(‘)‘;“t 430° 432 435" (Yr 1, 10,
10, (Yr1,10,50) (Yr1,10,50)  50)
Spunky Aquatic Area 350 350, 330, 300 675,625,600 750, 700, 675 800, 750, 725
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Figure E-1. Approximate acreages of existing habitat types for the Spunky Bottoms Project Area.
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5. RESULTS

While each alternative uses the same total acreages, they produce slightly different HSIs and the
acreages change between the different habitat types. One of the most difficult alternative
measures to differentiate was between managing the project between the various elevations (430,
432, and 435). Use of GIS and available LiDAR data became invaluable for this. Using LIDAR
data and site inspections to gather GPS coordinates, habitats could be differentiated between in
GIS. Acreages were scaled by overlaying LIiDAR data at the various elevations to mimic water
elevations. Once the acreages were determined, habitat suitability indexes were calculated for
each elevation and alternative. Table E-5 (located at the end of this appendix) displays the acres
for each year of evaluation, habitat suitability index score, and habitat units. Table E-6 displays
the total average annual habitat units and the net average annual habitat units.

As previously mentioned, the AAHUs would be lower since several species were being utilized.
This means that gains for certain species would result in impacts for others. This was done to
see the complete range of impacts on a wide variety of species and see habitat impacts instead of
just single species impacts. This will result in a slightly higher cost per habitat unit, but provides
a better understanding of impacts on the habitat. If a fewer number of species was used that only
provided benefits, the AAHUs would be higher and the cost per habitat unit would be less, but
key information regarding impacts would be left out.

For the Incremental Cost Analysis, the Net AAHUSs shown in Table E-6 were used. No features
can be combined as alternatives were already grouped together from possible features.
Therefore, all possible combinations measures and wetland management levels were generated.
These combinations were then incorporated into the ICA as alternatives.

Table E-6. Total AAHUs and Net AAHUs compared to the No Action Alternative.

Alternatives Total AAHUs Net AAHUs

No Action 755

A 1018 263
B 1234 479
( 1299 544
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Table E-5. Total Habit Units (HU), not annualized, for each alternative across upland, wetland, and aquatic habitats.

Upland (WHAG)

No Action 430 432 435
Project Life (Yr) Acres HSI HU Acres HSI HU Acres HSI HU Acres HSI HU
0 155 0.4267 66 155 0.4267 66 155 0.4267 66 155 0.4267 66
1 155 0.4267 66 155 0.4267 66 96 0.4267 41 10 0.4267 4
10 155 0.45 70 155 0.45 70 96 0.4367 42 10 0.4367 4
50 155 0.4167 65 155 0.4167 65 96 0.4033 39 10 0.403 4
Net HU (Yr 50 - Yr 0) -2 -2 -27 -62
Wetland (WHAG)
No Action 430 432 435
Project Life (Yr) Acres HSI HU Acres HSI HU Acres HSI HU Acres HSI HU
0 889 0.628 558 889 0.628 558 889 0.628 558 889 0.628 558
1 889 0.636 = 565 889 0.636 565 948 0.716 679 1034 0.716 740
10 889 0.612 544 889 0.612 544 948 0.706 669 1034 0.706 730
50 889 0.458 407 889 0.458 407 948 0.696 660 1034 0.696 720
Net HU (Yr 50 - Yr 0) 151 -151 102 161
Aquatic (AHAG)
No Action 430 432 435
Project Life (Yr) Acres HSI HU Acres HSI HU Acres HSI HU Acres HSI HU
0 350 0.6442 225 350 0.6367 & 223 350 0.6367 223 350 0.6367 @ 223
1 350 0.6633 232 675 0.755 510 750 0.755 566 800 0.755 604
10 330 0.605 @ 200 625 0.759 474 700 0.7592 531 750 0.7592 569
50 300 0.610 183 600 0.7225 434 675 0.774 523 725 0.7842 569
Net HU (Yr 50 - Yr 0) -42 211 300 346
Total
No Action 430 432 435
Project Life (Yr) Acres HSI HU Acres HSI HU Acres HSI HU Acres HSI HU
0 1044 850 1044 847 1044 847 1044 847
1 1044 864 1044 1141 1044 1286 1044 1349
10 1044 813 1044 1088 1044 1243 1044 1304
50 1044 655 1044 905 1044 1221 1044 1292
Net Total HU (Yr 50-Yr 0) 195 58 374 445
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August 27, 2013

Colonel Christopher G. Hall, Commander

Saint Louis District, US Army Corps of Engineers
122 Spruce Street

Saint Louis, MO 63103

Re: Spunky Bottoms 1135 Project

Dear Col. Hall:

This letter confirms The Nature Conservancy’s continued interest in a
Section 1135 Project to modify an existing Corps project for environmental
benefit at the Little Creek Drainage District-Spunky Bottoms site along the
Illinois River in Brown County, Illinois as described in the revised draft-
Ecosystem Restoration Report.

On 30 May 2013, I provided a similar letter of support conveying our
interest in the project. At that time, in addition to our Conservancy property,
the project design included adjacent lands of the I}Hinois Department of
Natural Resources (IDNR), and IDNR was identified as a non-federal cost
share sponsor of the project with the Conservancy. More recently, those
plans have been modified and lands of the IDNR have been removed from
the project design. Also, IDNR will not be sharing the role of non-Federal
cost share sponsor with the Conservancy.

If found environmentally and economically feasible, it is our intent to work
with the Corps to develop and sign a mutually agreeable Project Partnership

~ Agreement that will allow The Nature Conservancy to be the non-Federal

cost share sponsor for the project. We understand that as the non-federal
cost share partner, we would be responsible for 25% of the total project costs
and 100% of operation and maintenance.

- As requested and in compliance with Engineer Regulation 1105-2-100

Appendix F-20c¢(5), this letter also conveys that as the non-Federal cost
share partner, The Nature



Col. Hall
August 27, 2013
Page 2

Conservancy would voluntarily waive any reimbursement of LERRD credit in excess of the
sponsor cost share requirements, in that while such reimbursement is allowed by law, it is not per

Corps policy.

We arc pleased the feasibility phase of planning is nearing completion, and we look forward to
working with you and your staff to complete this ecosystem restoration project at Spunky
Bottoms that will benefit our nation’s natural resources. If you have questions or need additional
information, please contact Doug Blodgett, our Director of River Conservation (email:
dblodgett@tnc.org or phone: 309.547.2730 x112).

Respectfully yours,
Wl G
Michelle Carr, Director

ce: Brian Johnson

Bob Moseley
Doug Blodgett



United States Department of Agriculture

Natural Resources Conservation Service
2118 W. Park Court

Champaign, IL 61821-2986
(217) 353-6600 www.il.nrcs.usda.gov

August 13, 2013

Brian Johnson

Regional Planning and Environment Division North
Environmental Planning Branch (CEMVP PD-P)

St. Louis District, U.S. Army Corps of Engineers

1222 Spruce Street

St. Louis, MO 63103-2833

Dear Mr, Johnson:

We have reviewed the Spunky Bottoms Ecosystem Restoration Project Proposal May 2011 for the
Spunky Bottoms Wetland Reserve Program (WRP) easement in Brown County, [llinois. The proposal
includes a reconnection structure in the mainline levee, interior berms for water level management,
protection for private land, vegetative restoration and removal of two pump stations. Many of these
practices may be allowed on a WRP easement through a Compatible Use Authorization.

A Compatible Use Authorization outlines the type, frequency, duration and timing of the management
practices that will be conducted on the WRP easement acres. The Compatible Use Authorization is also
signed and agreed to by the easement owner and the Natural Resource Conservation Service. The
authorization outlines specifically the activity that will take place on the easement.

While the Ecosystem Restoration Project proposal could be compatible with the purposes of WRP, we
cannot support the project completely until we have specific details of exactly what will be installed on
the property and when those items will be installed and/or managed.

With this letter we are agreeing that the Spunky Bottoms Ecosystem Restoration Project proposal, if
properly installed, operated and maintained, could meet the requirements for an authorized compatible
use. We will need to see detailed plans of the project before we will be able to confirm that the project
fits the purpose of the WRP.

If you have any questions, please contact Paula Hingson, Assistant State Conservationist (Easements), at
217-353-6602.

Sincerely,

Vi AD;A;\

IVAN N. DOZIER
State Conservationist

cc:
Douglas Blodgett, The Nature Conservancy, Lewistown, IL

Bob Moseley, The Nature Conservancy, Peoria

John Gunther, District Conservationist, NRCS, Mt. Sterling, IL,

Annette Holmes, Area Assistant State Conservationist (Area 2), Springfield, IL

Dave-Hiatt, Biologist, NRCS;-Martinsville, 1L
Brandon Schneider, US Army Corps of Engineers, St. Louis, MO
Helping People Help the Land

An Equal Opportunity Provider and Employer
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Executive Summary

The purpose of the Spunky Bottoms Ecological Restoration Project is to reconnect the
Illinois River to approximately 2,000 acres. The project includes the construction of the
following: a water control/fish passage structure, a southern berm, and ponding area. In addition,
a township road requires raising, vegetative restoration will occur, and removal of two existing
pump stations.

Two previous Phase I’s were conducted by ARDL Inc. for portions of these tracts in 2001
and 2003. Nine recognized environmental conditions (REC) were found in or adjacent to the
project area. In addition, a Phase Il was conducted in 2003 at the two pump stations. Chemical
analysis revealed low level concentrations of volatile, semi-volatile, pesticide and herbicide
compounds, and total metals in the soil. The majority of the detected volatile, semi-volatile,
pesticide and herbicide compounds were below the 2003 Tier 1 Tiered Approach Corrective
Action Objective (TACO) with the exception of naphthalene, benzo (a) anthracene, benzo (b)
flouranthene, benzo (a) pyrene, indeno (1,2,3-cd) pyrene, heptachlor epoxide and dieldrin. The
concentrations of detected total metals were considered to be in the range of normal background
concentrations with the exception of barium, beryllium, cadmium, chromium, copper, iron, lead,
mercury, nickel, selenium, thallium, vanadium, and zinc.

The current Phase | also found several RECs on or in close proximity to the project site.
Two pump stations with spillage area, aboveground storage tanks (AST) at pump stations,
underground storage tank (UST) at one pump station, and potential for pesticide/herbicide
contamination. It is recommended that an additional Phase Il be conducted in conjunction with
the removal of the pump stations and associated tanks and equipment.

The objective of the Phase | Environmental Site Assessment (ESA) is to identify, to the
extent feasible pursuant to the process described herein, recognized environmental conditions
(RECs) in connection with a given property(s). This assessment revealed evidence of RECs in
connection with this project.
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Introduction

1.1 Purpose

The U.S. Army Corps of Engineers (USACE) regulations (ER 1165-2-132) and
District policy requires procedures be established to facilitate early identification and
appropriate consideration of potential hazardous, toxic, or radioactive waste (HTRW) in
reconnaissance, feasibility, preconstruction engineering and design, land acquisition,
construction, operations and maintenance, repairs, replacement, and rehabilitation phases
of water resources studies or projects by conducting HTRW Initial Hazard Assessments
(IHA). USACE specifies that these assessments follow the process/standard practices for
conducting Phase | ESA’s published by the American Society for Testing and Materials
(ASTM).

This assessment was prepared using the following ASTM Standards:

e E1527-05: Standard Practice for Environmental Site Assessments — Phase |
Environmental Site Assessment process

e [E1528-06: Standard Practice for Limited Environmental Due Diligence:
Transaction Screen Process (interview questionnaires)

The purpose of a Phase | — ESA (IHA) is to identify, to the extent feasible in the
absence of sampling and analysis, the range of contaminants (i.e. RECs) within the scope
of the U.S. Environmental Protection Agency’s (EPA) Comprehensive Environmental
Response, Compensation and Liability Act (CERCLA) and petroleum products.

The scope of this Phase | — Initial Site Assessment consists of the following four
components:

a. Records review

b. Site reconnaissance
c. Interviews

d. Report

I1. Project/Site Description

2.1

Location Description
The project is located approximately 5 miles north of Meredosia, Illinois and 1.5

miles downstream of the La Grange Lock & Dam. The Illinois River between river mile 75.0
and 78.3 is the eastern boundary of the project and County Road 12 delineates the western edge.
Little Creek forms the northern boundary and Camp Creek the southern. See figure 1 and 2 for
project location. The project area consists of 2 tracts totaling approximately 2,027 acres. One
tract is owned by the Nature Conservancy which consists of approximately 1,195 acres and the
2" tract of approximately 833 acres is owned by the Illinois Department of Natural Resources.



Figure 1
Location of project



Figure 2
Location of project

2.2 Site/Vicinity Characteristics

The project area is rural with no commercial or industrial developments.
Agriculture is the primary use of the subject properties. The properties are owned and
managed by the Nature Conservancy and the Illinois Department of Natural Resources.
See figure 3.



County Road 12

/

Camp Creek

Little Creek

/

Figure 3
Ownership tract map



Figure 4
Topographic map of project area



Figure 5
Project summary

1. User Provided Information

Site visits, records search, and personal interviews with persons familiar with the
area and local hazardous response personnel revealed HTRW issues.

The environmental impact for the migration of off-site contaminants onto the
project property is negligible. A Site Health and Safety Plan, and a Quality Control Plan
should be required, discussed and implemented to avoid any environmental hazards.

V. Records Review

For the purpose of this ESA, the following standard records sources were
obtained and reviewed to assist in the identification of potential REC’s in connection
with this land exchange:

e Environmental Sources (Federal, State and Local, Tribal, and Proprietary)
e Historical Use



4.1 Environmental Sources

Commercially available environmental records were obtained and reviewed from
Environmental Data Resources (EDR) Inc.

4.1.1 Federal Records

The following information sources (databases) were consulted and searched as a
part of the federal agency review process:

a. United States Environmental Protection Agency’s (USEPA) National

Priorities List (NPL database — current and deleted sites);

b. USEPA Comprehensive Environmental Response, Compensation and Liability

Information System (CERCLIS);

c. USEPA No Further Remedial Action Planned Sites (NFRAP);

d. USEPA Resource Conservation and Recovery Information System

(RCRIS-LG)

e. USEPA Emergency Response Notification System (ERNS);

f. USDOT hazardous Materials Information Reporting System (HMIRS);

g. USEPA Corrective Action Report (CORRACTYS);

h. USEPA Engineering Control Sites List (US ENG Controls, US INST

CONTROL);

i. Department of Defense Sites (DOD);

j. Formerly Used Defense Sites (FUDS);

k. Brownfield Sites (US BROWNFIELDS);

I. USEPA Superfund (CERCLA) Consent Decrees (CONSENT));

m. USNTIS Records of Decision (ROD);

n. Uranium Mill Tailings Sites (UMTRA);

0. Open Dump Inventory (ODI);

p. USEPA Toxic Chemical Release Inventory System (TRIS);

g. USEPA Toxic Substances Control Act (TSCA);

r. Federal Insecticide, Fungicide, & Rodenticide Act (TSCA), FTTS;

s. Section 7 Tracking System, SSTS;

t. USEPA CERCLA Lien Information (LIENS 2);

u. Radiation Information Database RADINFO;

v. Clandestine Drug Labs CDL,;

w. FIFRA/TSCA Tracking System Administration Case Listing HIST FTTS;

X. Integrated Compliance Information System ICIS;

y. Land Use Control Information System LUCIS;

z. Incident and Accident Data DOT OPS:

aa. USEPA PCB Activity Database System (PADS);

bb. USNRC Material Licensing Tracking System (MLTS);

cc. USDOL, MSHA Mines Master Index File (MINES);

dd. USEPA Facility Index System/Facility Identification Initiative Program



ee. Summary Report (FINDS);

ff. USEPA RECRA Administrative Action Tracking System (RAATS);
gg. RCRA-TSDF

hh. RCRA-LQG, RCRA-SQG, RCRA-CESQG & RCRA-NonGen

A search of available environmental records was conducted by Environmental
Data Resources, Inc (EDR). These records assist in meeting the requirements of EPA’s
Standards and Practices for All Appropriate Inquires (40 CFR Part 312), and the ASTM
Standard Practice for Environmental Site Assessments (E 1527-05). For properties that
contained inadequate address information for mapping purposes, reasonable efforts were
made to identify the approximate location of the sites in relation to the target properties
as part of the review process. In addition, the physical setting was assessed for the target
properties by reviewing topographic maps to identify conditions in which hazardous
substances or petroleum products could migrate. Refer to the site maps in Appendix A
for the boundaries and description of said searches.

4.1.2 State and Local Records

The following information sources were consulted and searched as a part of the
state and local agency review process:
a. Registry Annual Report MO HWS DETAIL
b. Solid and Hazrdous Waste Sites (SHWYS);
c. Category List (IL CAT);
d. Solid Waste Facilities/Landfill Sites (SWF/LF);
e. Waste Management & Research Center Landfill Database (IL LF WMRC);
f. Underground Injection Wells (IL UIC);
g. Solid Waste Landfill Inventory (IL NIPC);
h. Solid Waste Facility Database List (MO HIST LF);
i. Leaking Underground Storage Tanks (LUST);
J. Underground Storage Tank Fund Payment Priority List (IL LUST TRUST);
k. Underground Storage Tanks (UST);
I. Aboveground Petroleum Storage Tanks (MO AST);
m. Leaking Aboveground Storage Tanks (MO LAST);
. Spills and Rleases (SPILLS);
. Listing of institutional and/or engineering controls (AUL);
. Voluntary Remediation Program Sites (VCP);
. Site Remediation Program Database (IL SRP);
Drycleaner Facility Listing (DRYCLEANERYS);
Surface Impoundment Inventory (IL IMPDMENT);
Brownfields (IL BROWNFIELDS, MO BROWNFIELDS);
. Environmental Emergency Response System (MO CDL):
. Meth Drug Lab Site Listing (IL CDL);
w. Certified Hazardous Waste Resource Recovery Facilities (MO RRC);
X. Permited Facility Listing (NPDES);
y. Air Permits and Emissions Information (IL AIRS);

>

< c~+twvw-SaOsT o



VI.

4.1.3 Tribal Records

a. Indian Reservations (INDIAN RESERV);
b. Leaking Underground Storage Tanks on Indian Land (INDIAN LUST);
c. Underground Storage Tanks on Indian Land (INDIAN UST);

4.1.4 Proprietary Records
EDR Proprietary Manufactured Gas Plants
4.1.5 Other Databases
Oil/Gas Pipelines
Electric Power Transmission Line Data
Sensitive Receptors (Schools, Hospitals, Nursing Homes, Daycare);

Flood Zone data
National Wetlands Inventory (NW1);

Pop o

4.1.6 Results

No RECs were identified for this site from the records search/review presented
above. The data packages reviewed are in Appendix A.

4.2 Historical Use Information

The following available historic information sources were obtained and reviewed:
Historical aerial photographs for Spunky Bottoms from 1956, 1983, and 1998 were
reviewed. Topographic maps for Spunky Bottoms from the years 1931, and 1980 were
reviewed. No Sanborn maps were found for this area. Review of land use maps reveal
that the majority of land adjacent to the project is rural and has been vacant or utilized as
agriculture. Reviewed data is in Appendix B.

Site Reconnaissance
A site visit to Spunky Bottoms was conducted on May 18, 2011. Mr. Rick
Archeski and Mr. Kevin Slattery of CEMVS-EC-HE participated in the site visit.

Spunky Bottoms routinely floods from rising waters of the Illinois River.

In addition, the surrounding adjacent properties were also inspected as part of this
survey. Photographs documenting the site visit are enclosed in Appendix C.

Interviews
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Interviews were conducted in order to obtain information indicating RECs in
connection with this site. The content of the questions asked followed the questionnaire
format of ASTM 1528. Interviews were conducted with the following persons:

e Kevin Slattery — COE Environmental Engineering
e Tharron Hobson — Nature Conservancy Land Manager
e Regan Ramsey - Illinois Department of Natural Resources

RECs were identified as result of these interviews. Mr. Tharron Hobson indicated
that Roundup and anhydrous were used on the project site as well as on the adjacent
agricultural property. Mr. Ragan Ramsey stated that the pump station on the IDNR
property has an UST under the floor. Mr. Hobson stated that the pump station on the NC
property only had AST’s associated with its use.

Findings

The project area contains sites of interest, which pose significant environmental
concerns. The two pump stations with associated AST’s and UST pose the most concern.
The possible use of pesticides and herbicides on the project land and adjacent agricultural
property appears to be of little concern as these products break down over time. Two
previous Phase I’s were conducted by ARDL Inc. for portions of these tracts in 2001 and
2003. Nine recognized environmental conditions (REC) were found in or adjacent to the
project area. In addition, a Phase Il was conducted in 2003 at the two pump stations.
Chemical analysis revealed low level concentrations of volatile, semi-volatile, pesticide
and herbicide compounds, and total metals in the soil. The majority of the detected
volatile, semi-volatile, pesticide and herbicide compounds were below the 2003 Tier 1
Tiered Approach Corrective Action Objective (TACO) with the exception of
naphthalene, benzo (a) anthracene, benzo (b) flouranthene, benzo (a) pyrene, indeno
(1,2,3-cd) pyrene, heptachlor epoxide and dieldrin. The concentrations of detected total
metals were considered to be in the range of normal background concentrations with the
exception of barium, beryllium, cadmium, chromium, copper, iron, lead, mercury, nickel,
selenium, thallium, vanadium, and zinc.

According to the National Response Center no incidences occurred on this site or
on adjacent properties. The National Response Center Report is included in Appendix A.
The site visit revealed evidence of recognized environmental conditions in connection
with the property.

Opinion

A Phase I Environmental Site Assessment was conducted in conformance with
the scope and limitations of ASTM Practice E for Spunky Bottoms. This assessment has
revealed evidence of recognized environmental conditions in connection with the
property. Therefore, a Phase Il Environmental Site Assessment should be conducted in
conjunction with the removal of the two pump stations and associated tanks and
machinery. The possible use of pesticides and herbicides on the project land and adjacent
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agricultural property appears to be of little concern as these products break down over
time. In addition, because this area is routinely flooded debris such as drums containing
hazardous material or petroleum products could be washed ashore. A contingency plan
should be developed to handle these situations.

Conclusions

A Phase | ESA was conducted in accordance with the scope and limitations of
ASTM Practice E 1527 for Spunky Bottoms. The assessment has revealed RECs in
connection with this site. The two pump stations with associated AST’s and UST pose
the most significant environmental concerns. These pump stations are propose to be
removed as part of the project. As part of their removal site sampling should be
conducted and this sampling can be used as a Phase 1.

Limitations

U.S. Army Corps of Engineers, Environmental Quality Section, should be
contacted with any known or suspected variations from the conditions described herein.
If future development of the property indicates the presence of hazardous or toxic
materials, USACE should be notified to perform a re-evaluation of the environmental
conditions.

The scope of this assessment did not include any additional environmental
investigation, not outlined herein, or analyses for the presence or absence of hazardous or
toxic materials in the soil, ground water, surface water, or air, in on, under or above the
subject tract.

This site assessment was performed in accordance with generally accepted
practices of consultants undertaking similar studies at the same time and in the same
geographical area, and USACE observed that degree of care and skill generally exercised
by consultants under similar circumstances and conditions. The findings and conclusions
stated herein must be considered not as scientific certainties, but rather as professional
opinions concerning the significance of the limited data gathered during the course of the
environmental site assessment. No other warranty, express or implied, is made.

Specifically, USACE does not and cannot represent that the site contains no
hazardous waste or material, oil (including petroleum products), or other latent condition
beyond that observed by USACE during its site assessment.

The observations described in this report were made under the conditions stated
herein. The conclusions presented in the report were based solely upon the services
described therein, and not on scientific tasks or procedure beyond the scope of described
services or the time and budgetary constraints imposed by the client. Furthermore, such
conclusions are based solely on site condition, and rules and regulations, which were in
effect, at the time of the study.
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In preparing this report, USACE relied on certain information provided by state
and local officials and other parties referenced therein, and on information contained in
the files of state and/or local agencies available to USACE at the time of the site
assessment. Although there may have been some degree of overlap in the information
provided by these various sources, an attempt to independently verify the accuracy or
completeness of all information reviewed or received during the course of this site
assessment was not made.

Observations were made of the site and of structures on the site as indicated
within the report. Where access to portions of the site or to structures on the site was
unavailable or limited, USACE renders no opinion as to the presence of indirect evidence
relating to hazardous waste or material or oil, or other petroleum products in that portion
of the site or structure. In addition, USACE renders no opinion as to the presence of
hazardous waste or material, oil or other petroleum products or to the presence of indirect
evidence relating to hazardous material, oil, or petroleum products where direct
observation of the interior walls, floor, roof, or ceiling of a structure on a site was
obstructed by objects or coverings on or over these surfaces.

Unless otherwise specified in the report, USACE did not perform testing or
analyses to determine the presence or concentration of asbestos, radon, formaldehyde,
lead-based paint, lead in drinking water, electromagnetic fields (EMFs) or
polychlorinated biphenyls (PCBs) at the site or in the environment at the site.

The purpose of this report was to assess the physical characteristics of the subject
site with respect to the presence in the environment of hazardous waste or material, oil, or
petroleum products. Except as otherwise described in this report, no specific attempt was
made to check on the compliance of present or past owners or operators of the site with
federal, state, or local laws and regulations, environmental or otherwise.

References

e [E1527-05: Standard Practice for Environmental Site Assessments — Phase |
Environmental Site Assessment Process, ASTM

e E1528-06: Standard Practice for Limited Environmental Due Diligence: Transaction
Screen Process (interview questionnaire), ASTM
Quialifications
USACE EC-HQ has the specific qualifications based on education, training and
experience to assess a property of the nature, history, and setting of the subject properties

and declare that, to the best of our professional knowledge and belief meet the definitions of
Environmental Professionals as defined under 40 CFR 312.
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EDR Historical Topographic Map Report

Environmental Data Resources, Inc.s (EDR) Historical Topographic Map Report is designed to assist professionals in
evaluating potential liability on a target property resulting from past activities. EDRs Historical Topographic Map Report
includes a search of a collection of public and private color historical topographic maps, dating back to the early 1900s.

Thank you for your business.
Please contact EDR at 1-800-352-0050
with any questions or comments.

Disclaimer - Copyright and Trademark Notice

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc.
It cannot be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO
WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA
RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK 1S ASSUMED BY THE USER. IN NO EVENT SHALL
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE,
ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL,
CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report AS I1S. Any analyses, estimates, ratings,
environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor should they
be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase | Environmental Site
Assessment performed by an environmental professional can provide information regarding the environmental risk for any property. Additionally, the
information provided in this Report is not tc be construed as legal advice.

Copyright 2011 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map)
of Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanbom and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks
used herein are the property of their respective owners.
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Photographs



Pump house on County Road (CR) 500.

South side of pump station on CR 500.



West side of pump station.

o . I‘. . $
Interior of pump station.



East side of pump station.

Looking west along CR 500 from pump station.



Looking south from CR 500 in front of pump station.

AST in background behind pump station. Discharge pipe in foreground.



Trailer and generator in front of pump station.

Looking northeast from CR 500. Discharge pipe from pump station to Illinois River.



Looking southwest at pump station on Nature Conservancy property.

Looking northwest at pump station on Nature Conservancy property.



AST to south of pump station. Transformer on pole in water.

AST to south of pump station.



Looking west from levee road near pump station.

Looking north from levee road just north of pump station. |



Looking east from levee road east of pump station.

Residences along CR 500.



Residences along CR 500.

Looking southwest from northeast corner of levee.



Looking west from levee road in northeast corner of property.

Deteriorating sand bags in northeast corner of property just east of levee.



Looking south along levee from northern portion of property.

Looking southeast from levee at northern property boundary.



Looking north from levee at northern boundary of property.

Looking west along levee from northern boundary of property.



Looking east along levee from CR 12.

Looking southeast from CR 12.



Looking south along CR 12 near intersection of CR 1805.

Looking north along CR 12 from intersection of CR 1805.



Barn on south side of CR 1805 just west of CR 12.

Interior of barn.



Interior of barn.

Metal shed just to west of barn.



Interior of metal shed.

Equipment behind barn.



Rear of barn looking from metal shed.



Barn on north side of CR 1805 just west of CR 12.

Barn on north side of CR 1805 just west of CR 12.



Interior of barn.

North side of barn.



Shed in front of barn.

Looking west along CR 1805 from in front of barns.



Lavina Henry Cemetery on top of hill behind barn.

Looking east along CR 500 at the intersection of CR 500 and CR 1800E.



Looking southeast from intersection of CR 500 and CR 1800E.

Looking northeast from intersection of CR 500 and CR 1800E.



Looking north along CR 1800E from intersection of CR 500 and CR 1800E.

Looking south along CR 1800E from intersection of CR 500 and CR 1800E.
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APPENDIX J

PRELIMINARY MECHANICAL ENGINEERING REPORT

SPUNKY BOTTOMS PRESERVE
BROWN COUNTY, ILLINOIS

PURPOSE AND SCOPE

The purpose of this appendix is to present preliminary designs for the mechanical project
features at Spunky Bottoms Preserve. Engineering Manual 1110-2-3105 Mechanical and
Electrical Design of Pumping Stations, equipment manufacturers’ engineering data, and

known project site data were used to develop the information presented in this appendix.

WATER CONTROL STRUCTURE
FEATURES

1. The water control structure will incorporate two 6 foot by 6 foot cast iron sluice gates
as a primary feature. These gates will be heavy duty type, with ribbed discs, bronze
wedging devices, and resilient bottom seals. Gates will be manually operated, as
electricity is not available at the site. The Sponsor will be provided with a portable
electric operator to actuate the gates, or they may be operated with a hand crank.

DESIGN CONSIDERATIONS

2. Gate sizing has been determined through coordination between Hydraulics and
Structural sections. The culverts in the proposed water control structure have been
designed to be 6 foot square as this results in one of the most efficient designs to drain the
management area acceptably.

PUMP CAPABILITY
FEATURES

3. The Sponsor will be provided with two portable, trailer mounted pumps, one for the
purposes of removing water from the ponding area adjacent to the neighboring Cox
property at the southwest end of the project, and one for lowering the water elevation
inside the management area. The ponding area pump is anticipated to be a 20 cfs unit,
and will use temporary flexible suction and discharge lines to pump from the ponding
area into the management area. The pump to be used to regulate the water elevation in
the management area is anticipated to be a 45 cfs unit. This pump will use a temporary
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flexible hose for the connections to fixed suction and discharge pipes running over the
levee, adjacent to the water control structure.

DESIGN CONSIDERATIONS

4. Fixed discharge pipe at the water control structure will be 30 inch steel pipe, vinyl
paint coated on the inside, coal tar epoxy paint on the outside. The most likely lowest
cost option for the discharge pipe installation is to tie the discharge into the water control
structure at some point after the sluice gates on the river side. This will eliminate the
need for rip-rap around the pump discharge and decrease the length of discharge pipe
needed. Anticipated static head for the ponding area pump installation is 5 ft; anticipated
static head for the water control structure installation is 15 ft.
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I. INTRODUCTION

This document outlines the feasibility level monitoring and adaptive management plan (AMP) for the
Section 1135 Spunky Bottoms Ecosystem Restoration Project (Project). This plan identifies and describes
the monitoring and adaptive management activities proposed for the Project and estimates their cost and
duration. The Project Delivery Team (PDT) would refine the plan in the preconstruction, engineering,
and design (PED) phase as the PDT develops specific design details.

The goal of the Project is to restore, to the extent practical, quality, functional floodplain habitat and
ecological processes sustaining plant and animal communities native to the Illinois River Valley prior to
construction of the Illinois Waterway (IWW) 9-Foot Navigation Channel Project and the Little Creek
Drainage and Levee District. Approximately 917 acres of floodplain habitat of a total of TNC’s 1,195
within the project area would be restored within the Little Creek Drainage and Levee District as a result
of this Project.

A. Authorization for Monitoring and Adaptive Management. The Project is proposed under
Section 1135 of the 1986 Water Resources Development Act (WRDA), as amended. The purpose of this
program is to make modifications to the structure and/or operation of existing water resources projects
that will improve the quality of the environment, but must be feasible and consistent with the original
project purpose(s).

Section 2039 of the 2007 WRDA states when conducting a feasibility study for a project or component of
a project for ecosystem restoration, the recommended Project includes a plan for monitoring the success
of the ecosystem restoration. The implementation guidance for Section 2039, in the form of a CECW-PB
Memo dated 31 August 2009, also requires the U.S. Army Corps of Engineers, St. Louis District
(District) to develop an adaptive management plan for all of their ecosystem restoration projects. In
addition, Section 3064(d) of 2007 WRDA states that not less than $500,000 shall remain available for a
period of 5 years after the date of completion of construction of the modifications for use in carrying out
post construction monitoring and adaptive management of Spunky Bottoms.

At the programmatic level, knowledge gained from monitoring one project can be applied to other
projects. Opportunities for this type of adaptive management are common among other ecosystem
restoration projects along the Illinois River as part of the Upper Mississippi River System (UMRS)
region. This collective knowledge base builds upon lessons learned in other related efforts, such as the
UMRS Environmental Management Program.

Il. ADAPTIVE MANAGEMENT

A. Procedure for Drafting Adaptive Management Plans. The District and The Nature Conservancy
(TNC), collaborated, establishing a general framework for adaptive management to be applied to this
Project. The framework for adaptive management is consistent with the previously mentioned
implementation guidance and Corps implementation guidance for adaptive management. The Spunky
Bottoms adaptive management framework includes both a set-up phase (Figure K-1) and an
implementation phase (Figure K-2).

B. Communication Structure for Implementation of Adaptive Management. To execute an adaptive
management strategy for the Project, the District and TNC have identified a communication structure
(Figure K-3). The structure includes an establishment of clear lines of communication between Project
Management and stakeholders. Successful implementation would require the right resources coupled at
the right time to support the framework components.
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As part of the Project communication structure for implementation of adaptive management (Figure K-3),
the PDT including St. Louis District specialists and members from TNC provide support for the project
based on their knowledge of ecosystem restoration, Illinois River backwater ecosystems and adaptive
management. The PDT would use other resources and expertise as needed. This team would be

responsible for presenting project and program adaptive management action recommendations to the St.
Louis District.

Under the adaptive management framework, there are five primary elements in the Project, and each
element differs in emphasis and requirements. These elements include science information needs, data
acquisition and monitoring, modeling, research, and data management and reporting (assessment).

Figure K-1. Set-up Phase of the Spunky Bottoms Adaptive Management Framework
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Figure K-2. Implementation Phase for the Spunky Bottoms Adaptive Management Framework
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Figure K-3. Spunky Bottoms Communication Structure for Implementation of Adaptive Management
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I11. PROJECT ADAPTIVE MANAGEMENT PLANNING

The adaptive management plan for the Project describes and justifies whether adaptive management is
needed in relation to the proposed project management alternatives identified in the project feasibility
study. The plan also identifies how the District and TNC would use adaptive management for the project
and who would be responsible for this project-specific AMP. The plan outlines how the results of the
project-specific monitoring program would be used to adaptively manage the project, including
specification of conditions demonstrating project success.

The adaptive management plan for this project reflects a level of detail consistent with the project feasibility
study. The District’s primary intent was to develop monitoring and adaptive management actions
appropriate for the project's restoration goals and objectives. The specified management actions permit the
District to estimate the adaptive management program (AMP) costs and duration for the project.

The following section:
o identifies the restoration goals and objectives identified for the Project;
o outlines possible management actions to achieve the Project goals and objectives;
e presents a conceptual ecological model relating management actions to desired Project outcomes;

o lists sources of uncertainty recommending the use of adaptive management for this Project.

Subsequent sections describe monitoring, assessment, decision-making, and data management in support
of adaptive management.

The level of detail in this plan is based on currently available data and information developed during plan
formulation as part of the feasibility study. Uncertainties remain concerning the exact project features,
monitoring elements, and adaptive management opportunities. The District estimated components of the
monitoring and adaptive management plan using currently available information. The District would
address uncertainties in the PED phase in the detailed monitoring and adaptive management plan,
including a detailed cost breakdown.

A. Project Goals and Obijectives. During initial stages of project development, the project delivery
team, with stakeholder input, developed restoration goals and objectives for the Project. The primary
opportunity of the project is to restore, to the extent practical, quality, functional floodplain habitat and
ecological processes sustaining plant and animal communities native to the lllinois River Valley prior to
construction of the IWW 9-Foot Navigation Channel Project and the Little Creek Drainage and Levee
District. The District and TNC planned this project to help achieve and sustain a larger-scale floodplain
backwater ecosystem and protect the environment, economy, and culture of central lllinois and thereby
contribute to the wellbeing of the Nation.
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The specific restoration objectives for the Project are to:

e Restore a more natural hydrograph of the Spunky Bottoms project area and Illinois River backwater to
approximate pre-settlement conditions

e Restore native aquatic habitat and ecological processes

o Increase the presence of a reliable food source and quality habit for migratory waterfowl, shorebirds,
and other breeding birds

o Improve water quality of the project area and local impacts to the Illinois River through processing of
nutrients and sediments and reducing sediment resuspension

o Restore hydrologic river floodplain connectivity

o Increase quality fish spawning and nursery habitats within the Illinois River
e Export biological productivity to river

e Maximize sustainability of aquatic habitat.

B. Management and Restoration Actions. The PDT performed a thorough plan formulation process to
identify potential management measures and restoration actions addressing the project objectives. Many
alternatives were considered, evaluated, and screened in producing a final array of alternatives. The PDT
subsequently identified a National Ecosystem Restoration (NER) Plan. The District developed this
alternative from an array of project features. The main project feasibility report details each feature of
this alternative as well as those features the District also considered. The tentatively selected plan
includes:

Reconnection/Fish Passage structure. The reconnection structure would be a double box culvert
structure with concrete headwalls and sheet pile wingwalls. Two sluice gates would control water at the
Illinois River side headwall.

Southern berm with portable diesel-powered trash pump and ponding area. A new berm would
protect the landowner located south of TNC property from project water levels to allow fine-scale water
level management within the project area. Because construction of the berm would block natural drainage
of the neighboring landowner’s property into the project area, a catchment area would be constructed.. In
addition, a portable diesel-powered trash pump will be provided to pump excess runoff into the project
area when interior water levels preclude gravity drainage through a gated pipe in the berm. The proposed
berm height is two feet above the maximum proposed interior water management level elevation, i.e. 434
feet NGVD for the 432 feet NGVD management level. The berm would be approximately 2,400 linear
feet as constructed.

Rock protection for the County Highway 12 at the base of the bluff. Rock protection is proposed on
the east side of County Highway 12 at the maximum water elevation that the project would be managed
for. County Road 12 is maintained by Brown County and would require protection from the increased
water elevations possible within the TNC property. Rock protection would be added along the roadbed
(not the road itself) for approximately 3,350 linear feet to provide the needed protection.

Northern berm. This proposed berm would raise an existing township road between TNC property and
the IDNR property to the north. The road is approximately 5,900 linear feet. Proposed berm height is two
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feet above the maximum proposed interior water management level elevation, i.e. 434 feet NGVD for the
432 feet NGVD management level.

C. Conceptual Ecological Model for Monitoring and Adaptive Management. As part of the planning
process, members of The Nature Conservancy developed the document, Key Attributes and Indicators for
Illinois River Conservation Targets at The Nature Conservancy’s Emiquon Preserve, 2006 which serves
as the major elements of their conceptual ecological model for the Emiquon Preserve; however, due to the
similarities in nature the information contained within that report was used for the Spunky Bottoms
project. This document outlines four core components:

e identification of a limited number of focal targets,
o identification of key ecological attributes for these targets,

o identification of an acceptable range of variation for each attribute as measured by
properly selected indicators, and

o the rating of target status based on whether the target’s key attributes are within
acceptable ranges of variation.

The approach provides a foundation for setting conservation objectives, assessing threats to targets,
identifying monitoring and research needs, and evaluating conservation progress, conceptual ecological
model to represent current understanding of ecosystem structure and function in the project area, identify
performance measures, and help select parameters for monitoring. The key attributes illustrate the
affects of important natural and anthropogenic activities resulting in different ecological stressors on the
system. The effects of concern can be measured for selected performance measures defined as specific
physical, chemical, and biological attributes of the system.

The TNC’s key attributes were the results of the earlier document, Illinois River Site Conservation Plan
for The Nature Conservancy of Illinois, (1998). This document set the original management plan goals of
objectives for Spunky Bottoms based on two conceptual models:

o the large floodplain river system (Sparks, 1995)
o the floodpulse concept model (Junk, et al., 1989)
These two models outline the physical and hydrological connection between a river and its floodplain.

The models also demonstrate how these physical phenomena relate to biological responses, both aquatic
and terrestrial, and both local and continental in scope.

D. Sources of Uncertainty. Adaptive management provides a coherent process for making decisions in
the face of uncertainty. Scientific uncertainties and technological challenges are inherent with any large-
scale ecosystem restoration project. The uncertainties associated with restoration of the
floodplain/backwater connectivity to its large river include:

o the lllinois River’s unpredictable hydrology;
e the presence and introduction of invasive species;

o the measurable off site value of primary productivity from the Spunky Bottoms Project to the overall
quality of the Illinois River; and

e measurable fish movement between the backwater and river habitats.
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In addition, potential climate change issues, such as growing season lengths, ice cover, and waterfowl
migration patterns, are significant scientific uncertainties for all Illinois River projects. These issues were
incorporated in the plan formulation process and would be monitored by gathering data on water levels.
These data would inform adaptive management actions, but future climate change projections remain
highly uncertain at this time.

In the future, investigations should include at least three important biological improvements resulting
from this project:

e A Spunky Bottoms primary production study should be developed to quantify its contributions to the
Illinois River ecosystem. This should include both zooplankton and phytoplankton production;

o Determine the potential contribution this project should have on river fish utilizing the preserve for
overwintering and nursery habitat. This may include quantity of fish movement between the two
habitats and also the condition of fish moving from the preserve to the river either in the spring, or
after the post rearing season; and

e Throughout the 6-year water management cycle, there should be excellent opportunity for migrating
shorebird feeding and nesting habitat. Because of the variety of water levels and the location of the
preserve in the migration flyway, studies should include what species are utilizing specific water level
regimes for feeding and migration conditioning, and what species are staying for nesting/rearing
habitat through the fluctuating water level management.

IV. RATIONALE FOR ADAPTIVE MANAGEMENT

The primary incentive for implementing an AMP is to increase the likelihood of achieving desired project
outcomes given the identified uncertainties. All projects face uncertainties with the principal sources of
uncertainty including:

e incomplete description and understanding of relevant ecosystem structure and function;

o imprecise relationships between project management actions and corresponding outcomes;

e engineering challenges in implementing project alternatives; and

e ambiguous management and decision-making processes.
Given these uncertainties, adaptive management provides an organized, coherent, and documented
process defining management actions in relation to measured project performance compared to desired
project outcomes. In the case of the Project, the AMP would use the results of continued project
monitoring to manage the project in order to achieve the previously stated project goals and objectives.

Adaptive management establishes the critical feedback of information from project monitoring to inform
project management and promote learning through reduced uncertainty.

The PDT considered several questions to determine if adaptive management should be applied to the
Project:

o Are the ecosystems to be restored sufficiently understood in terms of hydrology and ecology, and
can project outcomes be accurately predicted given recognized natural and anthropogenic
stressors?
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e Can the most effective project design and operation to achieve project goals and objectives be
readily identified?

o Are the measures of this restoration project's performance well understood and agreed upon by all
parties?

e Are project management actions sufficiently flexible to be adjusted in relation to monitoring
results?

A 'NO' answer to first three questions and a "YES" answer to the last question identifies the project as a
candidate benefiting from adaptive management. The PDT decided this Project meets these
qualifications, and, therefore, is a candidate for adaptive management.

For this Project, there are a number of uncertainties associated with ecosystem function and how the
ecosystem components of interest would respond to the restoration Project. In addition, there are
associated uncertainties about the best design and operation for the Project. Using an adaptive
management approach during Project planning provided a mechanism for building flexibility into Project
design and for providing new knowledge to better define anticipated ecological responses. This also
enabled better selection of appropriate design to meet the Project objectives.

Additionally, an adaptive management approach would help define Project success and identify outcomes
realistically expected for the Project.

An AMP for the Project needs to ensure proper implementation of the adaptive management plan. The
Spunky Bottoms PDT would lead all project and program adaptive management recommendations and
actions. This team is responsible for ensuring monitoring data and assessments are properly used in the
adaptive management decision making process. If this team determines adaptive management actions are
needed, the team would coordinate a path forward with project planners and project managers. Other
PDT members may be solicited as needed; for instance, if the adaptive management measure is
operational, operations and hydraulics representatives might be asked to participate.

The Spunky Bottoms PDT is also responsible for project documentation, reporting, and external
communication. No costs were prepared for adaptive management as the PDT decided that the main
contributor for adaptive management would be water control and/or design. The final Water Control Plan
will allow flexibility to achieve the projected ecosystem goals through active adaptive management..

V. MONITORING

Independent of adaptive management, the PDT would require an effective monitoring program to
determine if the project outcomes are consistent with original project goals and objectives and achieve
ecosystem success criteria. The power of a monitoring program developed to support adaptive
management lies in the establishment of feedback between continued project monitoring and
corresponding project management. A carefully designed monitoring plan is a central component to the
Spunky Bottoms AMP.

A. Rationale for Monitoring. Project and system level objectives must be identified to determine
appropriate indicators to monitor. In order to be effective, monitoring designs must be able to distinguish
between ecosystem responses resulting from project implementation (i.e., management actions) and
natural ecosystem variability. Monitoring must be conducted across a range of carefully selected scales to
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assess short-term project performance and to characterize longer-term, system-wide trends and
conditions.

Achieving monitoring objectives and meeting ecosystem success criteria would require monitoring to
focus on different spatial and temporal scales. Spatially, a project might achieve local objectives, but
have little or no measurable effect at larger scales. Temporally, monitoring designs need to consider the
amount of time it could take for slowly changing ecological variables to respond to management actions.
Additionally, monitoring should be designed to measure the persistence of near-term effects. Larger-
scale effects would generally take longer to develop and longer to detect than more localized effects.

Monitoring for large scale effects can be more difficult than for local effects because the ecological
linkages become more complicated as factors outside project boundaries influence processes and biota
affecting desired project outcomes. The benefits of improved habitat in one location may be counteracted
by degradation at another location, thus showing no overall benefit at large scales. In addition,
monitoring at large scales can involve changes in underlying conditions over time or space and be very
labor intensive. When possible, specific monitoring and large scale information needs should be
interrelated. In some cases, large scale monitoring may be just an extension of local monitoring in space
and time, but it may also involve designs and procedures separate from site specific monitoring and
extend beyond the purview of the Project teams.

When possible, the PDT should integrate specific monitoring and large scale information needs with
existing monitoring efforts underway in the UMR. Spunky Bottoms monitoring plans should benefit
from existing monitoring networks to the extent practicable. Such use of existing monitoring can help
maintain the data consistencies necessary to conduct project and programmatic adaptive management.

B. Monitoring Plan for the Spunky Bottoms Ecosystem Restoration Project. According to the
CECW-PB Memo dated 31 August 2009, "Monitoring includes the systemic collection and analysis of
data providing information useful for assessing project performance, determining whether ecological
success has been achieved, or whether adaptive management may be needed to attain project benefits."
The following discussion outlines key components of a monitoring plan supporting the project AMP.

The plan identifies performance measures along with desired outcomes (i.e. targets) in relation to specific
project goals and objectives. A performance measure includes specific feature(s) to be monitored to
determine project performance. In addition, if applicable, a risk endpoint was identified. Risk endpoints
measure undesirable outcomes of a management or restoration action. The PDT established a monitoring
design to determine if the desired outcome or risk endpoint is met.

Upon completion of the Project, the PDT would monitor for ecological success and the PDT would
initiate and continue adaptive management until ecological success is achieved, as defined by the project-
specific objectives. This monitoring plan includes the minimum monitoring actions to evaluate success
and to determine adaptive management needs. Although the law allows for a ten-year cost-shared
monitoring plan, ten years of monitoring may not be required to adequately evaluate the project’s success.
This monitoring plan calls for a 5 year plan to assess the success of the water management cycle.
Although, the complete water management cycle takes 6 years to complete, the emphasis on aquatic
resources should be realized within the first five years. Once ecological success has been achieved, no
further monitoring would be performed. Additional monitoring beyond 5 years, but less than 10 years,
shall be coordinated with the St. Louis District to ensure monitoring success has not been met and
funding can be provided at the 75/25 cost share. Although the law allows for a ten-year cost-shared
monitoring plan, ten years of monitoring may not be required to adequately evaluate the project’s success.
If success cannot be determined within a 10-year period of monitoring, any additional monitoring would
be a non-Federal responsibility. This plan estimated monitoring costs for a period of 5 years because this
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is perceived as being an acceptable timeframe to achieve ecological success. As soon as ecological
success is achieved, monitoring would cease.

The monitoring plan identifies performance measures along with desired outcomes and monitoring
designs in relation to specific project goals and objectives. Specific success criteria are identified in the
desired outcome underneath each objective. The PDT would identify additional monitoring as supporting
information needs to help further understand and corroborate project effects.

Objective 1. Restore the natural hydrograph of Spunky Bottoms/ Illinois River backwater to approximate
pre-settlement conditions.

Performance Measure. The PDT would use the 6-year water level management cycle (Figure K-
4) as the primary goal for management. This 6-year cycle is one reasonable representation of how the
TNC might manage given a corresponding set of potential or even likely physical conditions and biotic
responses.

Desired outcome. Mimic a somewhat predictable presettlement spring flood pulse in the
backwater. Fish life histories are closely tied to the floodpulse. And nutrients are released from the newly
inundated soils, stimulating the base of the river’s food webs. The expanded aquatic habitats are utilized
as feeding sites by migratory birds and as breeding areas and nurseries by fish and other aquatic life.

Following a low flow period in the summer, the water level begins to rise in the fall and the summer’s
production of seeds and tubers are made available to dabbling ducks, such as mallards and teal. Later
migrants benefit from the advance of waters in the fall as new areas of food become gradually available.
Fish may use the fall flood to find wintering areas with adequate dissolve oxygen levels, water
temperatures several degrees higher than in the main channel, and relatively slow currents. These
conditions help prevent the fish from exhausting their energy reserves over the winter months.

Monitoring Design. While the 6-year water management cycle is the primary objective to meet
the project’s goal of a predictable flood pulse, they anticipate they would use adaptive management as
their primary water level tool. The Nature Conservancy will not be able to manage precisely as
represented because their predictions of physical conditions and biotic responses will not be exactly right.
Flexibility will be used in the Water Control Plan to allow for these small deviations. For example, if
woody encroachment in not a problem, the TNC may not carry out the extreme high-water "treatment" as
indicated in years 5-6. Likewise if the submersed aquatic plants and water quality seem to be good, the
TNC might not do such a drastic drawdown every 6 years. If they do have woody encroachment
problems and don't get the results needed after such as years' 5-6 extreme flooding event, they might go
for a more prolonged flood. In large deviations from the Water Control Plan would require USACE
approval. Vegetation monitoring would be a principal driver in determining what water level
management the TNC would implement for the following year.

Likewise if a 1-year drawdown doesn't do the trick, they might try for a two-year drawdown. The actual
management would be based on:

¢ the actual physical conditions and the biotic responses (neither of which we can predict
with much (any) confidence, especially in terms of timing), and

¢ the ongoing learning and growing understanding of cause-effect relationships and
management solutions.
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Figure K-4. The Proposed 6-year Water Level Management Cycle
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Objective 2. Restore native aquatic habitat and ecological processes.

Performance Measure 2(a) Aquatic Habitat. Provide adequate habitat for aquatic dwelling species
such as fish (lake and river), mussels, zooplankton, and phytoplankton. The habitat attributes should
provide at least one, if not all life requisites for these species.

Desired outcome. Monitoring should determine the level of the following aquatic ecological
conditions:

e Rich native fish species assemblage
e Balanced fish community with an adequate predator prey ratio

e Fish spawning conditions with adequate oxygen levels, substrate variability,
connection to the river, nursery feeding and escape cover, overwintering habitat

e  Primary production delivery to the river

e Possible mussel habitat conditions including low blue/green algae, reproduction
success, and species richness.

Success criteria is defined as an increase by >20% of native species and should be realized within 5 years
of completion for safe passage, both into the backwater and back to the river. Fish surveys of the project
area shall reveal recruitment to the project area through analysis of young-of-the-year and juveniles from
native large river species.

Monitoring Design. Aquatic habitat monitoring should include but is not limited to the following:

e Fish surveys to determine species composition, spawning success, age distribution,
and biomass

e Mussel community assemblage, and age distribution

e Primary production species diversity and biomass

Performance Measure 2(b) Ecological process. There is a close relationship between the annual
migration and the annual flood cycle of the river. The floodplain-river functions as a corridor for long-
distance migrants, mostly birds, but also fish. Most aquatic animals, however, use the Illinois floodplain-
river system as a permanent home, undertaking short migrations within the system for spawning, rearing,
or feeding areas in rapids, tributaries, backwaters, or on the floodplain. Since the floodplain would be
reconnected to the river, those species whose life requisites require flood plain connectivity should benefit
from this project.

Desired outcome. Connectivity would be suitable for allowing fish passage and conveying
primary production (zooplankton and phytoplankton) to the river. Flows at the water control structure
should be suitable to allow small, and large, young and mature fish to pass. This means the gate and
egress/exit zones on either side allow for safe passage. Water flows should not exceed 5 feet per second
and there should be randomly placed structures (rocks) for resting zones. Success criteria is defined as an
increase by > 20% of native species and should be realized within 5 years of safe passage through the
water control structure.
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Monitoring Design. Fish surveys should demonstrate river fishes utilizing the gate for access to the
backwater complex. Primary production samples in the river should test for quantities of biomass the
backwater is contributing to the river. Additional studies should investigate how much of the river is
influenced by fish migration and downstream primary production benefits.

Objective 3. Increase the presence of a reliable food source and quality habitat for migratory waterfowl,
shorebirds, and other breeding birds.

Performance Measure 3(a). Reliable Food Source.

Desired outcome. The project would provide a reliable food source for spring and fall migrants
as well as summer residents. A reliable food source includes the proper vegetation and invertebrates in an
adequate quantity to accommodate each season. This food source would be diverse and with diverse
physical conditions to meet the variety of waterfowl species. Success criteria is defined as wetland
vegetation surveys revealing that appropriate vegetation used for food sources is available >70% of the
time within 6 years construction completion during annual migrations. Adaptive management strategies
such as herbicide application will be utilized if necessary.

Monitoring Design. Monitoring should include vegetation dispersion, community composition,
invertebrate assemblages, and variation stem height.

Performance Measure 3(b). Quality habitat.

Desired outcome. Migratory and breeding birds require a diverse vegetation community for
loafing, escape, and nesting cover not only for adults, but for juveniles as well. Success criteria is defined
as the project area consisting of >80% diverse habitats, i.e. not monotypic fields of one species, within 7
years of construction completion.

Monitoring Design. Vegetation surveys should include nesting cover from emergent plants such as
bull rush, sedges, and cattails, to woody nest cavities and rookery potential. The habitat should have
enough buffer to avoid human disturbance.

Objective 4. Improve water quality through processing of nutrients and sediments and reducing sediment
resuspension

Performance Measure 4(a). Nutrient processing.

Desired Outcome. Reduction in nutrient concentrations in the water flowing through the project
into the Illinois River system. In particular, reduce total nitrogen and total phosphate into the UMR
system, as they relate to the Gulf Hypoxia problem. Success criteria is defined as a reduction of 15% of
nutrient concentrations during times when flows would be from the project area to the Illinois River
within 10 years of construction completion.

Monitoring Design. Grab samples would be collected at 2 fixed sampling points, a northwest
location and a southeast location adjacent to the water control structure, to determine nutrient processing.
Nutrient processing sampling frequency would follow water guality monitoring procedures detailed in
section 1V. C.
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Performance Measure 4(b). Sediment processing and sediment resuspension.

Desired Outcome. Reduction in suspended solids and consolidation of substrate sediment.
Success criteria is defined as an increase of >30% wetland quality (diversity, health, size) within 10 years
of construction completion including >15% increase in water quality within 10 years of construction
completion.

Monitoring Design. Multiparameter water quality monitoring sondes would be used to
continuously monitor the parameters of turbidity, dissolved oxygen, specific conductance, water
temperature, and pH at 3 sites within the project. Field data collection at the time of sonde calibration
would gather measurements of Secchi disk transparency, water depth, water elevation, wind direction,
wind velocity, and wave height. Sediment processing and sediment resuspension sampling frequency
would follow water quality monitoring procedures detailed in section IV.C.

Objective 5. Restore hydrologic river floodplain connectivity.

Performance Measure. Based upon the 6-year water level management cycle (Figure K-4)
seasonal connectivity between the river and Spunky Bottoms would be met.

Desired outcome. Connectivity would be suitable for allowing fish passage and conveying
primary production (zooplankton and phytoplankton) to the river. Flows at the water control structure
should be suitable to allow small, and large, young and mature fish to pass. This means the gate and
egress/exit zones on either side allow for safe passage. Water flows should not exceed 5 feet per second
and there should be randomly placed structures (rocks) for resting zones. For additional information see
Objective 2.

Monitoring Design. Fish surveys should demonstrate river fishes utilizing the gate for access to the
backwater complex. Primary production samples in the river should test for quantities of biomass the
backwater is contributing to the river. Additional studies should investigate how much of the river is
influenced by fish migration and downstream primary production benefits. For additional information see
Objective 2.

Objective 6. Increase IL River connectivity to quality fish spawning and nursery habitats.

Performance Measure. See Objective 2

Objective 7. Export biological productivity to river and maximize sustainability of aquatic habitat.

Performance Measure. See Objective 2

C. Monitoring Procedures. The following monitoring procedures would provide the information
necessary to evaluate the previously identified project objectives for the Spunky Bottoms Ecosystem
Restoration Project. This plan proposes 5 years of intensive post construction monitoring, to evaluate
influences of the project on the Illinois River system. The data obtained from pre-construction will used
from TNC and other various agencies that have conducted surveys of the area since the late 1990s.

K-27



The data collection program, a collaborative program between the TNC and the St. Louis District is
designed to monitor the Project. Variables monitored by the program include water quality, vegetation,
waterfowl, zooplankton, phytoplankton, and fish. Baseline data collection began once the TNC began
managing the project area. The PDT would use this information as a basis for the project specific
monitoring.

The purpose of this project is to restore, to the extent practical, quality, functional floodplain habitat and
ecological processes sustaining plant and animal communities native to the Illinois River Valley prior to
construction of the IWW 9-Foot Navigation Channel Project and the Little Creek D&LD. This plan
proposes monitoring accordingly, by focusing on the resources and functions of the Project.

Objective 1. Restore the natural hydrograph of the Spunky Bottoms/ Illinois River backwater to
approximate pre-settlement conditions. Even though the 6- year management plan appear to be static and
easily repeatable, real world conditions would dictate how the management cycle is economized, and
embellished to take advantage of vegetation management and water conveyance in and out of the
preserve. Monitoring would document the events leading to TNC’s decision making on why the water
level was managed. Although the 6-year management cycle may not be followed in consecutive fashion,
the overall goals of the management cycle should be met in the same time frame. This adaptive approach
mimics the unpredictable character of the flood pulse cycle now and in the past. Flexibility will be used
in the Water Control plan to allow for these small deviations. Any large deviations will require approval
from USACE. The Nature Conservancy would continue three vegetation monitoring practices currently in
place:

e Annual (August) aerial photos for vegetation cover amounts and dispersion

e Long Term Resource Monitoring Programs (LTRMP) for sampling emergent and
submergent vegetation
o INHS annual vegetation transect monitoring

Objective 2. In cooperation with the Illinois Department of Natural Resources (ILDNR) and the
LTRMP’s river monitoring efforts, the TNC would manage data collection through fish survey sites.
Additional sampling sites on either side of the water control gate would be used to monitor fish passage
use and success and the floodplain primary production entering the river. The ILDNR and LTRMP
would use their established fish collection protocols.

Objective 3. For waterfowl monitoring, the Illinois Natural History Survey (INHS) staff would
continue their aerial surveys in the fall. They would also continue their brood and behavior studies using
established protocols.

The St. Louis District, USFWS, and TNC would coordinate visual surveys at the project site and shore
line sites downstream of the project area. Possible future studies should include DNA testing to
determine if the Spunky Bottoms population is a contributor to river populations.

Objective 4. Water Quality Monitoring. To determine nutrient processing at the Spunky Bottoms
Project, grab samples for total suspended solids, total phosphorus, orthophosphates, nitrate/nitrite, and
total kjeldahl nitrogen would be collected at a frequency of: every 2 weeks during the months of April to
September, once a month for October and March, and every 2 months during the non-growing season of
November to February. Grab samples would be collected at 2 different locations; one sample in the
northwest region of the project to measure nutrients flowing into the project and the other collected near
the pump house in the southeast region of the project to measure nutrients released into the Illinois River
system. Using multiparameter water quality monitoring sondes, continuous data pertaining to turbidity,
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dissolved oxygen, specific conductance, water temperature, and pH would be monitored at three locations
within the Spunky Bottoms Project area. Continuous data collection sites would determined in the field
within the 1% year of post-construction. The sonde instruments would be calibrated and data collected
every 2 weeks during the growing season months of March to October and every 2 months during
November to February. Another part of continuous data monitoring would be the field collection of
Secchi disk, water depth, water elevation, wind direction, wind velocity, and wave height, which would
all occur concurrent with the sonde calibration effort. It is expected that continuous monitoring data
would provide information on sediment resuspension and processing to evaluate the created islands’
ability to break wind fetch and prevent sediment resuspension; as well as evaluate water level
management performance, particularly with the success of water level draw downs to consolidate
sediment. Grab sample results would be analyzed to determine project success in processing nutrients.

Objective 5. Restore hydrologic river floodplain connectivity. The Nature Conservancy would
establish new fish sampling stations land side and river side of the water control structure. River fish
species would be the primary concern including species, size, and age information. The Nature
Conservancy would also sample primary production in the preserve and compare this to the contribution
to the Illinois River.

D. Use of Monitoring Results and Analyses. Project monitoring is the responsibility of the TNC and
the St. Louis District. With the need to integrate monitoring for programmatic adaptive management,
extensive interagency coordination is required.

The PDT would communicate the results of the monitoring program with the TNC who would use the
information to assess system responses to management, evaluate overall project performance, construct
project report cards, and recommend modifications (i.e., adaptation) of the Projects appropriate.

V1. DATABASE MANAGEMENT

Database management is an important component of the monitoring plan and the overall AMP. The St.
Louis District and TNC would archive the data collected as part of the monitoring and adaptive
management plans for the Project.

Where applicable, the Spatial Data Standards for Facilities, Infrastructure and Environment (SDSFIE)
standards would be used to facilitate data sharing among interested parties. Data analysis and reporting
responsibilities would be shared between project assessment and adaptive management efforts in order to
provide Project reports for the project stakeholders.

A. Description and Location. The data management plan should identify the computing hardware and
any specialized or custom software used in data management for an AMP. Opportunities exist to develop
either a centralized or distributed data management system. With input from the Spunky Bottoms PDT,
the data managers should determine which approach best suits the needs of the overall AMP.

The PDT should identify those individuals with responsibility for data management activities (data
managers) in support of an adaptive management plan. The data managers should collaborate with the
PDT in developing a data management plan to support the AMP. The PDT should incorporate the data
management plan into the overall program adaptive management plan, either in the main body of the
adaptive management plan or as an appendix.
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B. Data Storage and Retrieval. The Data Management Working Group would prescribe the data
standards, quality assurance and quality control procedures and metadata standards. Data would be
served using an industry standard like SDSFIE.

C. Analysis, Summarizing, and Reporting. The Project Assessment Team, project managers, and
decision-makers would share data analysis and reporting responsibilities for project and programmatic
adaptive management efforts in order to provide reports.

VIl. ASSESSMENT

The assessment phase of the framework compares the results of the monitoring efforts to the desired
project performance measures and/or acceptable risk endpoints (i.e., decision criteria) reflecting the goals
and objectives of the management or restoration action. The assessment process addresses the frequency
and timing for comparison of monitoring results to the selected measures and endpoints. The nature and
format (e.g., qualitative, quantitative) of these comparisons are defined as part of this phase. The PDT
should document the resulting methods for assessment as part of the overall adaptive management plan.

The results of the Spunky Bottoms Project monitoring program would be regularly assessed in relation to
the desired project outcomes as described by the previously specified project performance measures. This
assessment process continually measures the progress of the project in relation to the stated project goals
and objectives and is critical to the project's AMP. The assessments would continue through the life of
the project or until it is decided the project has successfully achieved (or cannot achieve) its goals and
objectives.

A. Assessment Process. The PDT assigned to the Project would identify a combination of qualitative
(i.e., professional judgment) and quantitative methods for comparing the values of the performance
measures produced by monitoring with the selected values of these measures defining criteria for
decision-making.

The PDT would use the appropriate statistical comparisons (e.g., hypothesis testing, ANOVA,
multivariate methods, etc.), when necessary, to summarize monitoring data and compare these data with
the Project decision criteria. The PDT would document these continued assessments as part of the project
reporting and data management system.

B. Variances and Success. The Project Assessment Team would collaborate with project managers and
decision-makers to define magnitudes of difference (e.g., statistical differences, significance levels)
between the values of monitored performance measures and the desired values (i.e., decision criteria)
constituting variances. Meaningful comparisons between monitoring results and desired performance
would require characterization of historical and current spatial-temporal variability defining baseline
conditions. Variances (or their absence) would be used to recommend adaptive management actions,
including

e continuation of the project without modification,
o modification of the project within original design specifications,
o development of new alternatives, or
o successful close-out of the Project.
The TNC has developed key environmental attributes describing the linkages between stressors and

performance measures. The assessment would help determine if the observed responses are linked to the
project. The project has been formulated to address as many system stressors as feasible. If the stressors
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targeted by the project have changed and the performance measure has not, the linkages in the key
attributes should be examined to determine what other factors may be influencing the performance
measure response.

The assessments would also determine if the responses are undesirable (e.g., are moving away from
restoration goals) and if the responses have met the success criteria for the project. If performance
measures are not responding as desired because the stressor has not changed enough in the desired
direction, then recommendations should be made concerning modifications to the project. If the stressor
has changed as expected/desired and the performance measure has not, additional research may be
necessary to understand why.

From a system-wide perspective, scientific and technical information gathered from this project would be
used, in part, to evaluate systemic trends on the Illinois River and contribute to the system-wide
monitoring effort. Information generated from this effort should be linked to other environmental
restoration efforts, performance, and system response. From a project-level perspective, monitoring plans
should be designed to inform adaptive management decision making by providing monitoring data
relevant to addressing uncertainty.

Similarly, for given multiple performance measures and corresponding monitoring results, the PDT
would determine the number and magnitude of variances within a single assessment required to
recommend modifications to the Project.

C. Frequency of Assessments. Ideally, the frequency of assessments for the Project would be
determined by the relevant ecological scales of each performance measure. The Project's technical
support staff would identify for each performance measure the appropriate timescale for assessment. The
project should have a combination of short-, medium-, and long-term performance measures.
Assessments should be performed at a six year interval at a minimum; however, depending on the
timescale of expected responses of the specific measure and frequency of data collection, it may be
determined during PED as much as a 12 year reporting may be necessary.

D. Documentation and Reporting. The PDT would document each of the performed assessments and
communicate the results of its deliberations to the managers and decision-makers designated for the
Project. The PDT would work with the project monitoring team and monitoring workgroup to produce
periodic reports measuring progress towards project goals and objectives as characterized by the selected
performance measures. The results of the assessments would be communicated regularly to the project
managers and decision-makers.

VIll. DECISION MAKING

Adaptive management is distinguished from more traditional monitoring in part through implementation
of an organized, coherent, and documented decision process. For the Spunky Bottoms AMP, the decision
process includes:

e anticipation of the kinds of possible management decisions within the original project design;
o specification of values of performance measures used as decision-criteria;
e establishment of a consensus approach to decision making; and

e amechanism to document; report; and archive decisions made during the timeframe of the AMP.

K-27



A. Decision Criteria. Decision criteria, also referred to as adaptive management triggers, are used to
determine if and when adaptive management opportunities should be implemented. These criteria are
usually ranges of expected and/or desirable outcomes. They can be qualitative or quantitative based on
the nature of the performance measure and the level of information necessary to make a decision. Desired
outcomes can be based on reference sites, predicted values, or comparison to historic conditions. A
potential decision criterion is identified below, based on the project objectives and performance measures.
More specific decision criteria would be developed during the pre-construction engineering and design
phase of the project. Some criteria already developed include:

o aerial photography for habitat classification can detect vegetation coverage, extent of water
inundation at various water levels.

e compare pre-project vegetation coverage (in acres) with vegetation coverage for 12 years
after construction to determine if vegetation is propagating as predicted,

e compare vegetation coverage for 2 water level management cycles (12 years) to determine
if the proper habitat conditions are being maintained.

To effectively implement adaptive management, the PDT may need to revisit and recalibrate, in the light
of field observations and field data, predicted outcomes from modeling so the PDT can develop
appropriate recommendations for changes. Additional modeling might be required to understand and
manage observed biological and vegetative responses. An adaptive management action should include
incorporation of findings into future design templates.

B. Potential Adaptive Management Measures. The project report card, drafted by the PDT, would be
used to evaluate project status and adaptive management needs. The PDT may submit recommendations
for adaptive management actions to the stakeholders. The stakeholders would investigate and further
refine adaptive management recommendations and present them to the Program Management Team.
Some potential adaptive management actions for this project may include capitalizing on the river
hydrology to economize water level changes landward of the levee.

C. Project Close-Out. Close-out of the project would occur when the PDT determines the project has
been successful or when the maximum 10 year monitoring period has been reached. Success would be
considered to have been achieved when project objectives have been met or when it is clear they would be
met based upon the trend for the site conditions and processes. Project success would be based on the
following:

e reconnectivity with the river resulting in fish passage and primary productivity moving into
the river;

e adequate vegetation growth and control for nesting and migratory bird use; and

e nutrient reduction within the project area.
There may be issues related to the sustainability of the project requiring some monitoring and
management beyond achieving the project objectives. Due to variable nature of the Illinois River

hydrology, the monitoring baseline may change during the period of analysis. Consequently, it may be
appropriate to consider extending project-specific monitoring and adaptive management beyond ten years.

IX. COSTS FOR IMPLEMENTATION OF MONITORING AND ADAPTIVE MANAGEMENT
PROGRAM

The PDT estimated the costs associated with implementing the monitoring and adaptive management
plans based on currently available data and information developed during plan formulation as part of the
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feasibility study for the first 5 years. Because uncertainties remain as to the exact project features,
monitoring elements, and adaptive management opportunities, the costs estimated in Tables K-1, K-2, and
K-3 (below) need to be refined in the PED phase during the development of the detailed monitoring and
adaptive management plans.

Costs were estimated based on monitoring efforts in pre-, during, and post-construction for water quality,
vegetation/biological response, and engineering performance. The total cost for implementing the
monitoring and adaptive management programs is $682,520.

A. Costs for Implementation of Monitoring Program. Costs to be incurred during the PED and
construction phases include drafting of the detailed monitoring plan, monitoring site establishment and
pre-construction and construction data acquisition to establish baseline conditions. Cost calculations for
post-construction monitoring are displayed as a 13-year (maximum) total. If ecological success is
determined earlier (prior to 10 years post-construction), the monitoring program would cease and costs
would decrease accordingly.

It is intended the monitoring conducted for the Project would utilize centralized data management, data
analysis, and reporting functions. All data collection activities follow consistent and standardized
processes regardless of the organization responsible for monitoring. Cost estimates include monitoring
equipment, monitoring station establishment, data collection, quality assurance/quality control, data
analysis, assessment, and reporting for the proposed monitoring elements (Table K-1). These estimates
account for a 2.6% annual inflation rate. The current total estimate for implementing the monitoring
program is $682,520. Unless otherwise noted, costs would begin at the onset of the PED phase and would
be budgeted as construction costs.

Table K-1. Preliminary Cost Estimates for Implementation of the Monitoring Program for the Project

Monitoring Activity PED Data Acquisition 5 Year Total
Number Activities (annual cost) (cost shared)
Develop and maintain monitoring plan and
1 schedule $5,000 $25,000
2 Document Annual Water Level Decisions $1,134 $5,670
Vegetations Surveys (Transect, Aerial
3 Surveys, LTRMP Sampling) $31,000 $155,000
4 Aquatic Processes Monitoring $5,000 $25,000
5 Fisheries and Mussel Monitoring $11,000 $55,000
6 Waterfowl Surveys and Monitoring $15,000 $75,000
7 Water Quality Monitoring (Grab Samples) $3,600 $18,000
Water Quality Monitoring (Continuous
8 Monitoring) $13,500 $67,500
Database development, management, and
maintenance, Communication efforts
Database Management | (i.e., meetings, webpage, conferences) $51,270 $256,350
TOTAL $136,504 $682,520
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B. Cost Assumptions

Monitoring Activity 1- Monitoring Plan and Schedule
e Coordinate and track monitoring plan and schedule: 50 hours x $100 per year =
$5,000

Monitoring Activity 2 - Water Level Management

e Document Annual Water Level Decision: 40 hours x $50 per year = $2,000
Monitoring Activity 3 — Vegetation Surveys

e Vegetation Surveys: 9 transects x $2,000 = $18,000

e 1 aerial survey/photo/photo interpretation = $8,000

Random LTRMP surveys $5,000/year

Monitoring Activity 3 — Aquatic Processes Monitoring

e 5samples per year x $1000 each = $5,000
Monitoring Activity 4 — Fisheries and Mussel Monitoring

e 2 fisheries survey per year x $2,500 = $5,000
e 1 mussel survey per year x $6,000 = $11,000

Monitoring Activity5 — Waterfowl Surveys and Monitoring.

o Annual aerial waterfowl surveys: $10,000
e Annual waterfowl use survey: $5,000

Monitoring Activities 6 and 7- Water Quality Monitoring Estimated Costs. Grab sample costs were
calculated using the assumption that 16 samples would be collected throughout the year at 2 sites (Table
K-2).

Table K-2. Water Quality Monitoring Estimated Costs

Grab Sample Annual 5 Year Total Federal Total non-
Water Quality Parameter Cost Total Amount Cost Federal Cost
Total Suspended Solids $400 $2,000 $1,500 $500
Total Phosphorous $900 $4,500 $3,375 $1,125
Orthophosphates $700 $3,500 $2,625 $875
Nitrate/Nitrite $800 $4.000 $3,000 $1,000
Total Kjeldahl Nitrogen $800 $4,000 $3,000 $1,000
Grab Sample Total Costs $3,600 $18,000 $13,500 $4,500

Continuous monitoring costs for gathering and processing data were calculated by assuming a full work
day required to gather and process the data, 18 collection and processing events, and a daily labor rate of
$500. Calibration and maintenance costs used the assumptions that sonde calibration and maintenance
would require a half a day of labor, 18 times a year, at a daily labor rate of $500 (Table K-3).
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Table K-3. Continuous Monitoring and Calibration Activities

Continuous Monitoring and Annual 5 Year Total Federal Total non-
Calibration Activity Cost Total Amount Cost Federal Cost
Data Gathering and Processing $9,000 $45,000 $33,750 $11,250
Instrument Maintenance and $16,875 $5,625
Calibration $4,500 $22,500
Total Continuous Monitoring $13,500 $67,500 $50,625 $16,875

The estimated total water quality monitoring cost, to encompass the entire data collection span of 5 years
is $67,500. Therefore, the total amount of cost-shared water quality monitoring is $50,625.
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Real Estate Plan for Ecosystem Restoration Report (ERR)
For the Spunky Bottoms Preserve
The Nature Conservancy

1. Purpose

This Real Estate Plan (REP) covers lands involved in the Spunky Bottoms Ecosystem
Restoration Project. This report was prompted in response to a request for Federal assistance
from The Nature Conservancy for an ecosystem restoration project. The purpose of this project
will be ecosystem restoration in addition to the original project purpose of flood protection. The
REP is in support of the Ecosystem Restoration Report ‘s (ERR) presentation of a proposal for
the restoration of wetlands habitat to modern historic conditions.

The Spunky Bottoms Section 1135 Habitat Restoration Project is situated approximately
5 miles north of Meredosia, Illinois. Section 1135 study efforts were continued under new
legislation for Section 3064 of the Water Resources Development Act of 2007 that included
environmental restoration as a project purpose and allows for continued eligibility for emergency
assistance under PL 84-99 as determined in accordance with ER 500-1-1. The proposed project
would be funded and constructed under this authorization. The site is across the river from the
U.S. Fish and Wildlife Service Meredosia National Wildlife Refuge, and it is about one and one-
half miles downstream of the U.S. Corps of Engineers operated La Grange Lock and Dam. The
township road dividing TNC from IDNR forms the northern boundary of the project area and the
channel of Camp Creek forms the southern boundary. County Road 12 delineates the western
edge (and is adjacent to a section of river bluff known locally as Spunky Ridge) of the southern
two-thirds of the property, while the Illinois River (between river mile 75.0 and river mile 78.3)
delineates the eastern boundary of the area. The project area also lies within the Little Creek
Drainage and Levee District (D&LD).

2. Lands, Easements, and Rights-of-Way (LER) Required for Construction

a. Description of Lands, Easements, and Rights-of-Way required for the
construction, operation, and maintenance of the project

The tentatively selected plan, EL 432, consists of construction of a reconnection
structure that would allow fish passage and controlled interior water level management up to
elevation 432 NGVD while still keeping the flood protection integrity of the mainline levee. A
2,400 linear foot south berm to protect the district’s southernmost landowner would be
constructed along with a ponding area and provision for pumping. This ponding area would also
allow for fine-scale water level management throughout the project through use of a portable
trash pump. A flowage easement was considered in place of the south berm, however landowner
opposition and the lack of sponsor condemnation authority led us to constructing a berm. A
township road between the TNC and IDNR property would be raised in order to retain access for
property owners along the levee and provide construction access. Approximately 3,350 linear
feet of riprap would be placed on the lower section of County Road 12 to prevent damage from
maintaining a water level managed at elevation 432. In addition, a single portable, diesel-



powered pump would be used in the project area to assist with water level management. The
Land needed for the project is owned by the Non Federal Sponsor (NFS,) The Nature
Conservancy (TNC). Borrow material will come from the TNC fee owned property.

b. Provide description of total LER required for each project purpose and feature.

Fee:
916.80 acres will be required for the management area of this project.

TNC owns 1,194.61 acres in fee in this area.
The Little Creek Drainage and Levee District owns the current levees via permanent
easement.

The plan includes installing water supply and control facilities, two portable pumps,
2,400 linear foot berm/ponding area, and 3,350 linear feet of protection along County Road 12.
TNC holds the underlying fee ownership where project features are located. No additional
interest is required. For the purposes of cost estimation, project features located on Little Creek
Levee District easement are considered “non-creditable” due to previous federal credit being
received.

c. Estates to be acquired

Fee excluding minerals (with restriction on use of the surface) is the only estate required
for this project. TNC has already acquired this interest.

1. FEE EXCLUDING MINERALS (With Restriction on Use of the Surface).

The fee simple title to the land, subject, however, to existing easements for public
roads and highways, public utilities, railroads and pipelines; excepting and excluding
all (coal) (oil and gas), in and under said land and all appurtenant rights for the
exploration, development, production and removal of said (coal) (oil and gas), but
without the right to enter upon or over the surface of said land for the for the purpose of
exploration, development, production and removal therefrom of said (coal) (oil and

gas).

3. Land Required Owned by the Sponsor

TNC owns 1,194.61 acres in fee. 972 of those acres are under a Wetland Reserve
Program Easement from Natural Resources Conservation Service (NRCS), a USDA
organization. We believe the purpose of this project and the WRP easements are well-matched
as we restore and enhance this area to a wetland habitat.

The WRP easement on TNC property was purchased with Federal funds. However, the
TNC will be requesting credit for the encumbered value of the property needed for project
purposes. TNC will request credit for the 938 acres of the management area of the project; 800.6
acres are encumbered by the WRP easement and 137.8 acres are unencumbered.



4. Non-Standard Estates

No non-standard estates are required for the project.

5. Existing Federal Project within LER Required for the Project

The original Little Creek Drainage and Levee District flood protection project was a
Federal project. The existing project is a flood protection project. TNC owned land will be
provided for this wetland restoration project. Additional legislation has allowed the existing
project to maintain their eligibility for emergency assistance under PL 84-99 while adding this
habitat restoration project. TNC is the non federal sponsor. The value of the federally funded
WRP easement on TNC property is not eligible for credit. However, the non federal sponsor
owns the land in fee and the encumbered value of that land is eligible for credit.

6. Federally Owned Land Required for the Project

No federally owned lands are included in the LER required for this project.

7. Navigation Servitude

Navigation Servitude is not needed on this project.

8. Map depicting area

See exhibit A.

9. Possibility of Induced Flooding Due to the Project

Flooding will be induced by the construction and OMRR&R of this project. A
reconnection structure will be constructed to facilitate flooding. Neighboring landowners will be
protected by the South Berm.

10. Baseline Cost Estimate

Cost Estimate: $3,425,000.00

EC 405-1-04 states that Continuing Authorities Program (CAP) projects generally require
a cost estimate level of valuation effort as opposed to a gross appraisal. This is because the
planning efforts for these projects require a limited product in a timely and cost-effective
manner. Additionally, practicality and professional judgment must also be utilized in
determining cost estimate level of effort. The LER contributed by the non-federal sponsor is fee-
owned. Gross appraisals have been done for this project in the past and were utilized to produce
the current cost estimate. The risk of the sponsor not being able to meet the cost share



requirements is low; the sponsor already owns the land needed for the project. Therefore, a
simplified procedure was adopted.

The cost share requirement for this project allows a maximum of 25% contribution for
the non-federal sponsor. While the cost estimate indicates non-federal project costs of more than
25% of the project cost; the sponsor is willing to waive credit in excess of 25% of the project.

See Exhibit C for more details.

11. Relocation Assistance Benefits

No landowners will be displaced as a result of this project.

12. Mineral Activity in Project Area

There are no known present or anticipated mineral activity or timber harvesting in the
project area that will affect construction, operation or maintenance of the project.

13. Sponsor Legal and Professional Capability to Acquire LER

Please see assessment attached as Exhibit B. TNC does not have power of eminent
domain or quick-take. As this project does not require any acquisition of property, TNC is fully
capable of providing the necessary LER.

14. Zoning Ordinances Proposed

There will be no zoning ordinances enacted to facilitate acquisition of land for this
project.

15. Schedule of Land Acquisition Milestones

Normally, a period of one-year is allowed for the sponsor to acquire the ROW after
receipt of the final ROW limits from the Real Estate Division. This one-year period does not
include land which may have to be condemned. The Non-Federal Sponsors already own the
necessary ROW for this project.

16. Facility or Utility Relocations

Potential relocations include: Township road raise and power line relocation. A
preliminary attorney opinion of compensability will be developed as the proposed relocations are
developed and defined. Further details will be developed during plans and specs. For planning
purposes the township road raise and the power line relocation have been included in the real
estate cost estimate.



17. Impacts of Suspected or Known Contaminants

A Phase I Environmental Assessment was performed in 2011. Areas of known
contamination will be avoided to the extent possible. If an area cannot be avoided, the non-
federal sponsor will be responsible for clean-up.

18. Landowner Support or Opposition to the Project

Concerns for landowners within this flood protection system are adequate future flood
protection performance and federal certification of the system, There is no known opposition to
the project.

19. Notification to the Non Federal Sponsor Regarding the Risks Associated with Land
Acquisition before Execution of the Project Cooperating Agreement (PPA)

The sponsor does not intend to acquire any additional real estate.

20. Other Real Estate Issues Relevant to the Project

Privately-owned cabins are built into the levee footprint. While this may be an issue for
the levee district to continue in the PL-84-99 program; this does not directly affect this
Ecosystem Restoration project.

NRCS, agent of USDA and holder of the WRP easements, has expressed concern that the
Ecosystem Restoration project may not be compatible with their easements. The immediate
remedy is issuance of a compatibility agreement. While a compatibility agreement is 5 years in
length, this issue will be handled through a letter of intent from NRCS indicating that they intend
to issue additional compatibility agreements. Documentation will be provided when it is
received.

TNC does not have eminent domain authority and it will not be necessary for this project.

TNC traditionally utilizes its lands as a revenue source. As this project is federally
funded, exclusive use will not be permitted.

USACE, St. Louis District

Real Estate Plan-Tim Kennedy September 19, 2013
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Exhibit B

ASSESSMENT OF NON-FEDERAL SPONSOR’S
REAL ESTATE CAPABILITY
TNC

I. Legal Authority:

1

Does the sponsor have legal authority to acquire and hold title to real property for project
purposes? Yes.

Does the sponsor have the power of eminent domain for this project? No.

Does the sponsor have “quick-take” authority for this project? No.

Are any of the lands/interests in land required for the project located outside the sponsor’s
political boundary? Yes.

Il. Human Resource Requirements:

a.

b.

e.

f.

Will the sponsor’s in-house staff require training to become familiar with the real estate
requirements of the Federal project including P.L. 91-646, as amended? No.

If the answer to Il.a. is “yes,” has a reasonable plan been developed to provided such
training? N/A.

Does the sponsor’s in-house staff have sufficient real estate acquisition experience to meet
its responsibilities for the project? Yes.

Is the sponsor’s projected in-house staffing level sufficient considering its other workload,
if any, and the project schedule? Yes.

Can the sponsor obtain contractor support, if required in a timely fashion? Yes.

Will the sponsor likely request USACE assistance in acquiring real estate? No.

I1l. Other Project Variables:

a.
b.

Will the sponsor’s staff be located within reasonable proximity to the project site? Yes.
Has the sponsor approved project/real estate schedule/milestones? N/A.

IV. Overall Assessment:

a.
b.

Has the sponsor performed satisfactorily on other USACE projects? Yes.
With regard to this project, the sponsor is anticipated to be fully capable. Yes.



Exhibit C

ALTERNATIVE - El. 432’
Spunky Bottoms - Ecosystem Restoration

Brown County, IL Date of Value: 19-Sep-13
(a) Lands and Damages Unit Unit Value Total
(acres)
MANAGEMENT AREA (Fee)
Levee Protected (Unencumbered) 137.80 $3,700 $509,860
Levee Protected (Encumbered - WRP) 779.00 $2,300 $1,791,700
916.80
PROJECT FEATURES
. 1. The NFS holds the underlying fee ownership where project features are

Levee Surfacmg located. No additional interest is required.

Pump Station

Berm/Ponding 2. Forthe purpose of this Cost Estimate, project features located on Little

Creek Levee District easement are considered "non-creditable” due to
previous federal credit being received.

(b) Total Lands, Easements, and Right-of-Way (Rounded) $2,302,000
(c) Improvements $0
(d) Acquisition (Administrative) Costs 1 owner $8,000

Planning $6,000

Acquisition $0

Appraisal $2,000

Total $8,000
(e) Relocation Assistance Costs (PL99-646) $0
(f) Utility/Facility Relocation Costs

Road Raise and Powerline Relocation $1,115,000
(g) Total Non-Federal Project Cost (Rounded) $3,425,000

Cost Estimte by: James T. Lowelace

Note:  The subject is encumbered with a 30-yr, Wetland Reserve Program (WRP) easement having a
remaining term of approximately 16 yrs from the date of this estimate.



Quality Control Plan Checklist

Real Estate Plans

And other similar Feasibility-Level Real Estate Planning Documents
ER 405-1-12, Section 12-16, Real Estate Handbook, 1 May 1998

A Real Estate Plan (REP) is prepared in support of a decision document for full-Federal or cost
shared specifically authorized or continuing authority projects. It identifies and describes lands,
easements and rights-of-way (LER) required for the construction, operation, maintenance, repair
replacement, and rehabilitation (OMRR&R) of a proposed project including requirements for
mitigation, relocations, borrow material, and dredged or excavated material disposal. It also
identifies and describes facility/utility relocations, LER value, and the acquisition process. The
REP does not just cover LER to be acquired by the non-Federal sponsor (NFS) or Government.
The report covers all LER needed for the project, including LER already owned by the NFS,
Federal Government, other public entities, or subject to the navigation servitude.

H

The REP must contain a detailed discussion of the following 20 topics, as set out in Section 12-
16 of the ER, including sufficient description of the rationale supporting each conclusion
presented. If a topic is not applicable to the project, this should be stated in the REP. The pages
of a REP should be numbered.

PROJECT Spunky Bottoms

REPORT TITLE Ecosystem Restoration Report

Date of Report Date of REP 09/01/2011

1. Purpose of the REP. x
a. Describe the purpose of the REP in relation to the project document that it supports.
b. Describe the project for the Real Estate reviewer.
c. Describe any previous REPs for the project.

2. Describe LER.  x

a. Account for all lands, easements, and rights-of-way underlying and required for the
construction, OMRR&R of the project, including mitigation, relocations, borrow material and
dredged or excavated material disposal, whether or not it will need to be acquired or will be
credited to the NFS.

b. Provide description of total LER required for each project purpose and feature,

c. Include LER already owned by the Government, the NFS and within the navigation
servitude.

d. Show acreage, estates, number of tracts and ownerships, and estimated value.

e. Break down total acreage into fee and the various types and durations of easements,

f. Break down acreage by Government, NFS, other public entity, and private ownership,
and lands within the navigation servitude.



3. NFS-Owned LER.  x

a. Describe NFS-owned acreage and interest and whether or not it is sufficient and
available for project requirements.

b. Discuss any crediting issues and describe NFS views on such issues.

4. Include any proposed Non-Standard Estates.  x

a. Use Standard Estates where possible.

b. Non-standard estates must be approved by HQ to assure they meet DOJ standards for
use in condemnations.

c. Provide justification for use of the proposed non-standard estates.

d. Request approval of the non-standard estates as part of document approval.

e. If the document is to be approved at MSC level, the District must seek approval of the
non-standard estate by separate request to HQ. This should be stated in the REP.

f. Exception to HQ approval is District Chiefs of RE approval of non-standard estate if it
serves intended project purposed, substantially conforms with and does not materially deviate
from the standard estates found in the RE Handbook, and does not increase cost or potential
liability to the Government. A copy of this approval should be included in the REP. (See Section
12-10c. of RE 405-1-12)

g. Although estates are discussed generally in topic 2, it is a good idea to also state in this
section which standard estates are to be acquired and attach a copy as an appendix. The duration
of any temporary estates should be stated.

5. Existing Federal Projects. x

a. Discuss whether there is any existing Federal project that lies fully of partially within
LER required for the project.

b. Describe the existing project, all previously-provided interests that are to be included
in the current project, and identify the sponsor.

c. Interest in land provided as an item of local cooperation for a previous Federal project
is not eligible for credit.

d. Additional interest in the same land is eligible for credit.

6. Federally-Owned Lands _ x

a. Discuss whether there is any Federally owned land included within the LER required
for the project.

b. Describe the acreage and interest owned by the Government.

¢. Provide description of the views of the local agency representatives toward use of the

land for the project and issues raised by the requirement for this land.

7. Navigation Servitude. x

a. Identify LER required for the project that lies below the Ordinary High Water Mark, or
Mean High Water Mark, as the case may be, of a navigable watercourse.

b. Discuss whether navigation servitude is available

c. Will it be exercised for project purposes? Discuss why or why not,



d. Lands over which the navigation servitude is exercised are not to be achired nor
eligible for credit for a Federal navigation or flood control project or other project to which a
navigation nexus can be shown,

e. See paragraph 12-7 of ER 405-1-12.

8. Map x

a. An aid to understanding

b. Clearly depicting project area and tracts required, including existing LER, LER to be
acquired, and lands within the navigation servitude.

c. Depicts significant utilities and facilities to be relocated, any known or potential
HTRW lands.

9. Induced Flooding can create a requirement for real estate acquisition. X

a. Discuss whether there will be flooding induced by the construction and OMRR&R of
the project.

b. If reasonably anticipated, describe nature, extent and whether additional acquisition of
LER must or should occur.

c. Physical Takings Analysis (separate from the REP) must be done if significant induced
flooding anticipated considering depth, frequency, duration, and extent of induced flooding,

d. Summarize findings of Takings Analysis in REP. Does it rise to the level of a taking
for which just compensation is owed?

10. Baseline Cost Estimate as described in paragraph 12-18.  x

a. Provides information for the project cost estimates.

b. Gross Appraisal includes the fair market value of all lands required for project
construction and OMRR&R.

c. PL 91-646 costs

d. Incidental acquisition costs

¢. Incremental real estate costs discussed/supported.

f. Is Gross Appraisal current? Does Gross Appraisal need to be updated due to changes
in project LER requirements or time since report was prepared?

11. Relocation Assistance Benefits Anticipated.  x

a. Number of persons, farms, and businesses to be displaced and estimated cost of
moving and reestablishment.

b. Availability of replacement housing for owners/tenants

c. Need for Last Resort Housing benefits

d. Real Estate closing costs

e. See current 49 CFR Part 24

12. Mineral Activity. x

a. Description of present or anticipated mineral activity in vicinity that may affect
construction, OMRR&R of project.

b. Recommendation, including rationale, regarding acquisition of mineral rights or
interest, including oil or gas.

c. Discuss other surface or subsurface interests/timber harvesting activity



d. Discuss effect of outstanding 3™ party mineral interests.
e. Does estate properly address mineral rights in relation to the project?

13. NFS Assessment  x

a. Assessment of legal and professional capability and experience to acquire and provide
LER for construction, OMRR&R of the Project.

b. Condemnation authority

c. Quick-take capability

d. NFS advised of URA requirements

e. NFS advised of requirements for documenting expenses for credit.

f. If proposed that Government will acquire project LER on behalf of NFS, fully explain
the reasons for the Government performing work.

g. A copy of the signed and dated Assessment of Non-Federal Sponsor’s Real Estate
Acquisition Capability (Appendix 12-E) is attached to the REP,

14. Zoning in Lieu of Acquisition x

a. Discuss type and intended purpose

b. Determine whether the proposed zoning proposal would amount to a taking for which
compensation will be due.

15. Schedule x :
a. Reasonable and detailed Schedule of land acquisition milestones, including LER
certification.
b. Dates mutually agreed upon by Real Estate, PM, and NFS.

16. Facility or Utility Relocations  x

a. Describe the relocations, identity of owners, purpose of facilities/utilities, whether
owners have compensable real property interest.

b. A synopsis of the findings of the Preliminary Attorney’s Investigation and Report of
Compensable Interest is included in the REP as well as statements required by Sections 12-
17¢.(5) and (6).

c. Erroneous determinations can affect the accuracy of the project cost estimate and can
confuse Congressional authorization.

d. Eligibility for substitute facility

1. Project impact

2. Compensable interest

3. Public utility or facility

4. Duty to replace

5. Fair market value too difficult to determine or its application would result in an

injustice to the landowner or the public.
e. See Sections 12-8, 12-17, and 12-22 of ER 405-1-12.

17. HTRW and Other Environmental Considerations  x

a. Discussion the impacts on the Real Estate acquisition process and LER value estimate
due to known or suspected presence of contaminants.

b. Status of District’s investigation of contaminants.



c. Are contaminants regulated under CERCLA, other statues, or State law?

d. Is clean-up or-other response required of non-CERCLA regulated material?

e. If cost share, who is responsible for performing and paying cost of work?

f. Status of NEPA and NHPA compliances

g. See ER 1165-2-132, Hazardous, Toxic, and Radioactive Waste (HTRW) Guidance for
Civil Works Projects.

18. Landowner Attitude. x

a. Is there support, apathy, or opposition toward the project?

b. Discuss any landowner concerns on issues such as condemnation, willing seller
provisions, estates, acreages, etc.?

19. A statement that the NFS has been notified in writing about the risks of acquiring LER
before the execution of the PPA. If not applicable, so state.  x

20. Other Relevant Real Estate Issues. Anything material to the understanding of the RE
aspects of the project.  x

A copy of the completed Checklist is attached to the REP.
(Draft REPs must contain a draft checklist and draft Technical Review Guide)

I have prepared and thorou reviewed the REP and all information, as required by
Section 12-16 of 7R

5-1-12/1s contained in the Plan.
/ﬁ/ of W P /
Preparer v ) Date

A copy of the Real Estate Internal Technical Review Guide for Civil Works Decision

Documents is attached and signed by me as the Reviewer
\ / /
1] [~ets
RE Internal Techmcal Reviewer Date

The REP has been signed and dated by the Preparer and the District Chief of Real Estate.



REAL ESTATE INTERNAL TECHNICAL REVIEW GUIDE
FOR CIVIL WORKS DECISION DOCUMENTS

Real Estate Guide for Review of Civil Works Decision Documents
1. Initially, read the entire Real Estate Plan (REP). After reading the REP:
a. Do you have a good idea of the scope of the project?
b. Did you note any omissions?
c. What questions do you have regarding the project?
d. Were all the elements of an REP as listed in Chapter 12 covered?
e. Do you have a completed Quality Control Plan for the REP?

2. Next, read the main body of the decision document (including the chapter on the
recommended plan), paying particular attention to the overall scope of the project, proposed
facility relocations, environmental investigations, mitigation requirements, navigational
servitude, and possibility of induced flooding.

3. Then, read the REP again, noting any discrepancies between the REP and the main report.
Pay particular attention not only to what the report says, but also to what the report does not say,

Many review comments are due to items being omitted or not discussed in enough detail in the
REP.

4. Finally, ask yourself specific questions about the project such as the following. You should
be able to answer them by reading the REP.

a. What is the project’s purpose and have there been prior real estate planning documents for
this project?

b. Is the purpose of the report to gain Congressional authorization (e.g., a Feasibility Report)?
If not, what is the real estate acquisition authority for the project and is the proper authority cited
in the report?

c. Who is the sponsor that will execute the PPA? Has an assessment of the sponsor’s
capability been completed and included in the report? Does the sponsor have eminent domain
and quick take authority? If not, does the report address how acquisition will be accomplished if
condemnation is required? Does the sponsor currently own any lands required for the project? If
so, were any of these lands obtained as part of another Federal project or funded with Federal
funds in whole or in part?



d. Are there any lands currently owned by the Federal government involved in this project? If
so, has it been coordinated with the

e. Does the project involve a navigable waterway and could the navigational servitude be
utilized for purposes of the project? If the project is not a navigation project and asserting
navigational servitude is proposed, does the report state the legal basis for asserting navigational
servitude?

f. Is there a possibility of induced flooding, and has a taking analysis been completed? What
was the outcome of that analysis? Are flowage easements required because the anticipated
flooding will rise to the level of a taking?

g. Are the interests and estates sufficient to provide for construction, operation, maintenance,
repair, replacement and rehabilitation (OMRR&R) of the project? Do the estates not only grant
the interest needed for construction and maintenance, but do they prohibit practices that might
interfere with the project in the future? Is the term for any temporary easements defined and are
they for an appropriate duration?

h. How do we physically access the project site? Is an additional real estate interest required
for construction access and/or OMRR&R access?

1. Is there a need to dispose of borrow material? If so, are these areas included in the report as
LERRD items or, if proven cost efficient, contractor provided items? Are the environmental
issues associated with borrow/disposal effectively addressed?

j. Will a contractor’s staging area be required?

k. Are any persons being displaced from their homes as a result of the project? If so, how
many? Is replacement housing available? Will standard PL 91-646 benefits be provided? Will
any businesses require relocation assistance? Has a replacement housing survey been
accomplished?

1. Are there any public facilities to be altered or relocated? Do the below relocations meet all
of the following five tests?

(1) The project design requires the facility to be moved in whole or in part (temporarily or
permanently), or the project will negatively impact the ongoing function or operation of the

facility,

(2) The owner of the facility has a compensable real property interest in the land on which
the impacted portion of the facility is located.

(3) The facility serves a public purpose.



(4) The owner of the facility has a duty to replace the facility as a result of legal or factual
necessity (continuing need).

(5) The fair market value of the interest that must be acquired due to project impact is too
difficult to ascertain, or payment of fair market value instead of providing a substitute facility
would result in manifest injustice to the owner or the public. Have preliminary opinions of
compensability be completed for each facility? If the REP is part of a decision document that
will serve as the basis for Congressional authorization, does it contain the disclaimer language
required by ER 405-1-12, para. 12-17¢(6)?

m. Are any cemeteries in the project area? If so, how will they be impacted? If they are
allowed to remain in place, how will permanent access be provided? If they are to be relocated
the report should address the preparation of a cemetery relocation plan.

2

n. Does the report address the types of ownership, number of tracts and acres, and estates to
be acquired? Does the report address mineral activity and whether the minerals will be acquired,
subordinated, or left outstanding? '

0. Does the report state if any nonstandard interest or estate will be utilized? If so, is a copy
of the estate in the report?

p. Do the acres, values, and estates contained in the baseline cost estimate agree with those
contained in an approved gross appraisal for the project? If not, any discrepancy should be
discussed with the Appraisal Branch and reconciled. Does the acreage and cost presented in the
REP agree with real estate acreage and costs shown elsewhere in the main report or MCACES
estimate? Does the cost estimate show the estimated cost by estate, contingency, administrative
cost, and relocation assistance? The cost should be shown for both Federal and non-Federal,
where appropriate.

q. Does the report address the status of all environmental considerations and approvals,
HTRW assessments, NEPA compliance, and NHPA compliance? If any land required for the
project is contaminated, is it CERCLA or non-CERCLA regulated material?

r. Does the report contain a reasonable schedule for acquisition, and has the schedule been
coordinated with the sponsor? [s the project to be accomplished in more than one phase?

s. Does the report contain a map depicting all of the tracts and estates to be acquired? Does it
show any known or potential HTRW lands?

t. Obviously, all of the above items will not apply to every project; however, if the REP fails
to address an item, the reviewer does not know if it is considered. If the individual preparing the
document is aware that an item is not applicable, but fails to include that information in the REP,
the report should contain a statement that this item is not applicable.

u. The Reviewer should verify that the real estate requirements shown in the REP are in
consort with the latest design drawings.



v. The Reviewer should consult with the other team members and Real Estate employees, as
necessary, to resolve questions or misunderstandings prior to preparing comments to the Report
Preparer.

I have reviewed

(Report Name)
and have considered all of the above.

Real Estate Internal Technical Reviewer Date

(Dou(p YOUD(‘D)
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