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D1. INTRODUCTION 

This Investigations and Analyses Report provides relevant resource research, 
investigation, and analysis details for the Pond Creek – Little Wabash Watershed, 
proposed actions, and proposed alternatives. 
 
Summary of Principles, Requirements, and Guidelines 
The following PR&G Guiding Principles constitute the overarching concepts the Federal 
government seeks to promote through Federal investments in water resources now and 
into the foreseeable future. These Principles are presented in no particular order and their 
organization denotes no hierarchy or rank. 

• Healthy and Resilient Ecosystems. Federal investments in water resources should 
protect and restore the functions of ecosystems and mitigate any unavoidable 
damage to these natural systems. 

• Sustainable Economic Development. Federal investments in water resources 
should encourage sustainable economic development. 

• Floodplains. Federal investments in water resources should avoid the unwise use of 
floodplains and flood-prone areas and minimize adverse impacts and vulnerabilities 
in any case in which a floodplain or flood-prone area must be used. 

• Public Safety. Threats to people, including both loss of life and injury, from natural 
events should be assessed in the determination of existing and future conditions, 
and ultimately, in the decision-making process. 

• Watershed Approach. A watershed approach to analysis and decision making 
facilitates evaluation of a more complete range of potential solutions and is more 
likely to identify the best means to achieve multiple goals over the entire watershed. 

 
Federal investments in water resources should strive to maximize public benefits, with 
appropriate consideration of costs. Public benefits encompass environmental, economic, 
and social goals, include monetary and non-monetary effects and allow for the 
consideration of both quantified and unquantified measures (USDA 2017).
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D2. LAND USE 

Land use and land cover were estimated using the U.S. Geological Survey (USGS) National 
Land Cover Database (NLCD) (USGS 2019), aerial photography, and field observations 
(Table D2-1). The Old Reservoir Site (ORS) portion of the Project Area is developed. The 
Borrow Area (BA) portion of the Project Area is entirely in cultivated crop production. The 
non-developed portion of the ORS is characterized somewhat inaccurately according to 
NLCD data; based on field observations, the area once covered by the reservoir 
(approximately 12 acres) transitioned into a low-quality wetland (occupying about 9 acres, 
according to the source data, but see Section 4.3.2 for the delineated acreage). 
 

Table D2-1. Land Cover in the Watershed and Project Area (PA). 
Land Cover 

Classification 
Watershed ORS BA Total PA 

 Acres Percent Acres Percent Acres Percent Acres Percent 
Developed, 
Low Intensity 

757 24 7 23 0 0 7 16 

Developed, 
Medium 
Intensity 

239 8 1 4 0 0 1 3 

Developed, 
High Intensity 

116 4 0 0 0 0 0 0 

Developed, 
Open Space 

638 20 8 29 0 0 8 20 

Developed  
(all intensities 
combined) 

1,750 55 16 56 0 0 16 39 

Cultivated 
Crops 

704 22 0 0 13 100 13 31 

Hay/Pasture 278 9 0 0 0 0 0 0 
Deciduous 
Forest 

236 7 0 0 0 0 1 1 

Mixed Forest 147 5 0 0 0 0 0 0 
Open Water 19 1 3 11 0 0 3 8 
Herbaceous 14 0 2 6 0 0 2 4 
Barren Land 8 0 7 26 0 0 7 18 
Emergent 
Herbaceous 
Wetlands 

3 0 0 0 0 0 0 0 

Evergreen 
Forest 

1 0 0 0 0 0 0 0 

Total 3,160 100 28 100 13 100 41 100 
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Source: USGS National Land Cover Dataset (NLCD) 2019 Land Cover (CONUS). 
 
D3. SOILS 

Soils information for the watershed and Project Area was obtained from Web Soil Survey. 
The soils in the watershed and Project Area are predominantly silt loams. Tables D3-2 and 
D3-3 describe the soil map units, proportions in the watershed and Project Area 
(respectively), drainage class, and hydrologic soil group (HSG). 
 
The soils in the watershed range from a poorly drained to well drained drainage class, with 
most of soils in the somewhat poorly drained class. All of the soils in the Project Area are 
somewhat poorly drained. Drainage class accounts for the occurrence and length of wet 
periods comparable to the conditions the soils were formed under.  The seven drainage 
classes are excessively drained, somewhat excessively drained, well drained, moderately 
well drained, somewhat poorly drained, poorly drained, and very poorly drained. Table D3-
1 defines the drainage classes. 
 

Table D3-1. Drainage classes definitions from the Soil Survey Manual (USDA 2018). 
Drainage Class Definition 

Well drained Water is removed from the soil readily but not rapidly. 
Internal free water occurrence commonly deep or very deep; 
annual duration is not specified. Water is available to plants 
throughout most of the growing season in humid regions. 
Wetness does not inhibit root growth for significant periods 
during most growing seasons. The soils are mainly free of, or 
are deep or very deep to, redoximorphic features related to 

 Moderately well drained Water is removed from the soils somewhat slowly during 
some periods of the year. Internal free water occurrence is 
commonly moderately deep and transitory through 
permanent. The soils are wet only for a short time within the 
rooting depth during the growing season, but long enough 
that most mesophytic crops are affected. They commonly 
have a moderately low to lower saturated hydraulic 
conductivity in a layer within the upper 1 meter, periodically 
receive high rainfall, or both. 
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Drainage Class Definition 
Somewhat poorly 
drained 

Water is removed slowly so that the soil is wet at a shallow 
depth for significant periods during the growing season. 
Internal free water occurrence is commonly shallow to 
moderately deep and transitory to permanent. Wetness 
markedly restricts the growth of mesophytic crops, unless 
artificial drainage is provided. The soils commonly have one or 
more of the following characteristics: low or very low 
saturated hydraulic conductivity, a high water table, 

dditi l t  f    l  ti  i f ll  
 
 
 
 
 
 
 
 

Poorly drained Water is removed so slowly that the soil is wet at shallow 
depths periodically during the growing season or remains wet 
for long periods. Internal free water occurrence is shallow or 
very shallow and common or persistent. Free water is 
commonly at or near the surface long enough during the 
growing season that most mesophytic crops cannot be grown, 
unless the soil is artificially drained. The soil, however, is not 
continuously wet directly below plow depth. Free water at 
shallow depth is common. The water table is commonly the 
result of low or very low saturated hydraulic conductivity, 
nearly continuous rainfall, or a combination of these. 

 
Nearly all the soils in the watershed (>99 percent) and Project Area (93 percent) are 
mapped as hydrologic soil group C or C/D. There are four soil hydrologic groups (A, B, C, 
and D) that are designated based on runoff potential and rate of infiltration when they are 
saturated and precipitation is received from storms. Group C soils have a slow infiltration 
rate, slow rate of water transmission, and have a layer that constricts the downward 
movement of water. Group D soils have a very slow infiltration rate, high runoff potential, 
and slow rate of water transmission. Group D soils are generally characterized by clays with 
high shrink-swell potential, high water table, clay near the surface, or soils over an 
impervious layer. Where soils are assigned to a dual group (e.g. C/D), the first letter refers 
to drained areas and the second to undrained. 
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Table D3-2. Soil Map Units in the Watershed. Drainage Class and Hydrologic Soil Group (HSG). 
Map Unit Name Acres Percent Drainage Class HSG 
Bluford silt loam, 0 to 2% slopes 1,048 33 Somewhat poorly drained C/D 
Bluford silt loam, 2 to 5% slopes 504 16 Somewhat poorly drained C/D 
Belknap silt loam, 0 to 2% slopes, occasionally 

 
361 11 Somewhat poorly drained C 

Bluford silt loam, 2 to 5% slopes, eroded 337 11 Somewhat poorly drained C/D 
Ava silt loam, 2 to 5% slopes 189 6 Moderately well drained C 
Ava silt loam, 5 to 10% slopes, eroded 128 4 Moderately well drained C 
Wynoose silt loam, 0 to 2% slopes 124 4 Poorly drained C/D 
Plumfield silty clay loam, 5 to 10% slopes 94 3 Moderately well drained D 
Zanesville silt loam, till plain, 5 to 10% slopes, eroded 80 3 Moderately well drained C 
Passport silt loam, 5 to 10% slopes, eroded 60 2 Somewhat poorly drained C/D 
Blair silt loam, 5 to 10% slopes, eroded 48 2 Somewhat poorly drained C/D 
Zanesville silt loam, till plain, 10 to 18% slopes, 

 
47 1 Moderately well drained C 

Banlic silt loam, 0 to 2% slopes, occasionally flooded 20 1 Somewhat poorly drained C/D 
Ava silt loam, 2 to 5% slopes, eroded 19 1 Moderately well drained C 
Creal silt loam, 0 to 2% slopes, rarely flooded 18 1 Somewhat poorly drained C 
Racoon silt loam, 0 to 2% slopes 12 0 Poorly drained C/D 
Belknap silt loam, 0 to 2% slopes, frequently flooded 9 0 Somewhat poorly drained B/D 
Grantsburg silt loam, 2 to 5% slopes 6 0 Moderately well drained C 
Hickory-Passport silt loams, 10 to 18% slopes, 

 
6 0 Well drained B 

Hoyleton silt loam, 2 to 5% slopes 4 0 Somewhat poorly drained C/D 
Water 48 2 N/A N/A 
Total 3,160 100   
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Table D3-3. Soil Map Units in the ORS, BA, and Total Project Area (PA).  
Drainage Class and Hydrologic Soil Group (HSG). 

Map Unit Name ORS BA Total PA Drainage Class HSG 
 Acres Percent Acres Percent Acres Percent   
Banlic silt loam, 0-
2% slopes, 
occasionally 
flooded 

0 0 13 100 13 31 
Somewhat poorly 

drained 
C/D 

Belknap silt loam, 
0-2% slopes, 
frequently 

 

3 10 0 0 3 7 
Somewhat poorly 

drained 
B/D 

Belknap silt loam, 
0-2% slopes 
occasionally 
flooded 

0 1 0 0 0 1 
Somewhat poorly 

drained 
C 

Bluford silt loam, 
2-5% slopes 1 3 0 0 9 22 

Somewhat poorly 
drained 

C/D 

Bluford silt loam, 
0-2% slopes 9 32 0 0 1 2 

Somewhat poorly 
drained 

C/D 

Bluford silt loam, 
2-5% slopes, 
eroded 

1 5 0 0 1 3 
Somewhat poorly 

drained 
C/D 

Water 14 49 0 0 14 33 N/A N/A 

Total 28 100 13 100 41 100   
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NRCS classifies soil map units based on soil characteristics that are best suited to growing food, feed, fiber, forage, and oilseed 
crops. Of the 3,160 acres in the ARA, 97 percent are classified as prime farmland, prime farmland (if drained), and farmland of 
statewide importance (Table D3-4). 
 

Table D3-4. Farmland Classification of soils in the Watershed, ORS, BA, and Total PA. 
Farmland Classification Watershed ORS BA Total PA 
 Acres Percent Acres Percent Acres Percent Acres Percent 
All areas are prime farmland 1,059 33 2 8 0 0 2 5 
Farmland of statewide importance 538 17 0 0 0 0 0 0 
Prime Farmland if drained 1,460 46 9 34 13 100 22 54 
Prime farmland if drained, protected from 
flooding or not frequently flooded during 
growing season 

9 <1 3 10 0 0 3 7 

Not prime farmland 96 3 14 49 0 0 14 33 
Total 3,160 100 28 100 13 100 41 100 
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D4. GEOLOGY 

D4.1. Geologic Setting 
The project area in Fairfield, Illinois, is in the eastern part of the Mt. Vernon Hill Country, 
the southernmost Illinois division of the Till Plains Section, Central Lowland Physiographic 
Province.  Based on the published bedrock geologic map (Kolata 2005), Pond Creek Dam is 
underlain by Pennsylvanian Era bedrock of the Mattoon Formation.  Published literature 
indicates the surface geology around the subject site includes a thin layer of wind-blown 
silt (loess) and/or glacial, ground moraine deposits of silt, clay, sand and gravel. At locations 
explored, the soil interval is generally 10 to 25 feet thick, and overlies Pennsylvanian-aged 
sandstone, siltstone and shaley limestones (all were encountered in borings, likely the 
lower third of the Mattoon Formation).  
 
D4.2. Geologic Investigations 
Field exploration for the proposed Pond Creek Dam was completed in September 2023 and 
March 2024.  Test borings occurred at four locations in September 2023, and an additional 
three borings in March 2024.  Test borings used a combination of hollow stem augers (HSA) 
per American National Standards Institute (ASTM) D5784 (2018b), mud rotary (MR) 
drilling, ASTM D5783 (2018a), NQ rock coring, ASTM D5875 (2018c), and hand auger 
drilling techniques ASTM D1452 (2016).  Rock coring occurred at one boring (Boring 
201).  The test boring’s total depths ranged from about 10.3 feet to 32.5 feet beneath 
existing ground surface (bgs).  Upon completion, the test borings were backfilled with 
grout.    
 
Soil borings detected clay fill in Borings 001, 002, and 202 with depth ranging from four to 
5.5 feet bgs.  Fill in Borings 001 and 002 are probably remnants of the original Fairfield 
reservoir embankment while fill in Boring 202 is probably from grading for the former 
Fairfield Estates No. 3 manufactured home park downstream of the old reservoir. Beneath 
the fill and beneath the ground surface in the other borings, residual soil grading to 
decomposed / weathered shale or sandstone was detected.  Nine feet of rock core was 
found in Boring 201 and identified as “Limestone, highly weathered to moderately weathered, 
medium bedded, gray, coarse, soft to medium hard” with Rock Quality Designation (RQD) 
ranging from 67% to 100% and averaging 83% which indicates “good” rock. 
 
Environmental sampling and testing was also completed for screening purposes at three 
locations with the potential site in March 2024. (EB-1 through EB-3). The purpose was to 
assess the potential presence of contaminants of concern in the site soils and if they would 
have any special considerations for removal or reuse and thus higher cost effects. Detected 
contaminants were below the most conservative residential SROs provided by the IEPA, 
and no higher cost effects or special considerations were determined to be needed for 
these soils. See April 22, 2024 report in Appendix E.
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D5. ENGINEERING 

D5.1. Surveying 
The storage curve for the proposed dam conditions were developed using a combination of 
topographic survey of the local site and 2-foot LiDAR data from 2020. The survey data was 
collected the week of August 28, 2023, and contours processed using CADD software. 
Comparison of LiDAR values to survey along road centerlines resulted in less than 0.1 foot 
average elevation difference. No elevation correction was applied to the LiDAR data. 
 
D5.2. Geotechnical 
The proposed Pond Creek Wet Dam has the preliminary dimensions shown in Table D5-1 
assuming a 14-foot wide top of bank and three-horizontal to one vertical (3:1) inner and 
outer slopes. 
 

Table D5-1. Pond Creek Dam Preliminary Dimensions 
Feature Dimension 
Lowest Gated Outlet Elevation 434 feet  
Sediment Pool Depth 2.5 feet  
Maximum Pond Depth 12 feet (bottom elevation 426 feet)  
Auxiliary Spillway Elevation 444 feet  
Freeboard Hydrograph Flood 
Elevation 

446.92 feet  

Normal Pool Elevation 438 feet  
Dam Crest Elevation 447 feet  
Maximum Embankment Height 13 feet (plus overbuild)  

Embankment Length 
±1,635 feet (approximately 803 feet along 
southern embankment, 832 feet along eastern 
embankment)  

Location of Principal Spillway 
±650 feet east of right end of dam (as viewed 
facing downstream) 

Location of Auxiliary Spillway 
±420 feet east of right end of dam (as viewed 
facing downstream) 

Auxiliary Spillway Width 200 feet  
Volume of Fill 30,500 Cubic Yards 

 
The principal spillway is near the maximum height section, about 650 feet east of the right 
end of dam and is expected to be a reinforced concrete drop inlet structure.  The riser 
contains a low-flow vertical orifice at normal pool invert elevation 438 feet with a high-flow 
horizontal orifice at elevation 439 feet.  The proposed auxiliary spillway would be located 
about 420 feet east of the right end of the dam comprised of fill material and overlaid with 
roller compacted concrete (RCC) for stability.  The proposed auxiliary spillway will be 200 
feet wide with an invert elevation of 444 feet. 
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D5.2.1. SITES Headcut Erodibility 
Erodibility analysis was not completed since auxiliary spillway is completely in fill material 
and will be armored with RCC. 
 
D5.2.2. Seepage Analyses 
A summary of hydraulic parameters utilized in the seepage analyses is provided in Table 
D5-2. The foundation conditions at the site do not include cohesionless soil or blanket-
aquifer conditions as addressed in TR 210-60 (USDA 2019) or USBR DS-13-8 (USBR 2014). 
Specifically, the foundation conditions consist of clay residuum overlying sandstone, 
siltstone, shale, and limestone bedrock.  The conservative assumption is the contact at the 
natural soil-bedrock interface, at a depth of about four-feet beneath the toe of the dam, 
allows blanket-aquifer conditions to exist.  The seepage analyses show that the gradient at 
the toe of the dam meets or exceeds the factor of safety recommendation of USBR DS-13-
8 of 4.0.  
 

Table D5-2. Summary of Hydraulic Parameters for Seepage Analysis 

Material USCS Soil Classifications 

Saturated 
Hydraulic 
Conductivity 
Kx, ft/s 

Anisotropy 
Ratio Ky/Kx 

Embankment CL (Clay) 1 x 10-6 1/1 
Foundation CL (Clay) 3 x 10-6 1/1 
Sandstone/Siltstone n/a Sandston / Siltstone 1 x 10-7 1/1 
Drain Gravel GP (poorly graded gravel) 0.425 1/1 

Pond Liner 
CL (Clay) or CH (high liquid limit 
clay) 

7 x 10-5 1/1 

 
D5.2.3. Slope Stability Analyses 
Multiple models were evaluated for the dry-reservoir condition including the end-of-
construction case, upstream and downstream slopes drained soil case, and two static-
seepage flood models with flood elevation at auxiliary spillway elevation and at maximum 
free-board hydrograph flood elevation.  Two wet pond scenarios were considered with 
normal pool at elevation 438 feet.  One model utilizes the existing ground surface within 
the pond area (approximately four-feet maximum pond depth) and the second model 
includes an excavated pond with approximately 12-feet maximum pond depth. Table D5-3 
provides a summary of material parameters for the stability analysis. 
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Table D5-3. Summary of Material and Strength Properties for Stability Analysis 

Material 
Moist Unit Weight, 
ƛ (pcf) 

Drained 
Strength 
Properties 

Undrained 
Strength 
Properties 

Embankment 125 34.6 / 63.5 0 / 1500 
Foundation 130.8 33 / 18.4 200 / 644 
Sandston/Siltstone 135 42 / 42 500 / 500 
Drain Gravel 105 35 / 35 0 / 0 
Pond Liner 125 20 / 20 1000 / 1000 

 
Analyses include the end-of-construction (EOC) case, where the embankment is 
undrained. The cases are further described here with results provided in Table D5-4. 
References to the Illinois Department of Natural Resources (IDNR) cases are referenced 
with corresponding roman numerals to show overlap between the NRCS and IDNR 
requirements. GeoStudio software was used for calculations. 
 
The rapid drawdown (RDD) case; NRCS Case 2 or IDNR Case III for RDD from the highest 
normal pool (elevation  438.0 ft) to lowest gated outlet (LGO) as required by TR 210-
60.  The invert for the LGO is the inlet elevation 434.0 feet.  Case 3 or II, the highest normal 
pool stability evaluation applies pressures to saturated soils below the highest normal pool 
phreatic surface that GeoStudio calculated based on an impoundment level at the principal 
spillway crest (highest normal pool).  Both upstream and downstream slopes were analyzed 
for Case 3.  Case 4.1 or II, the auxiliary spillway elevation flood (Aux Flood) pool stability 
evaluation applied pressures to saturated soils below the steady state flood pool phreatic 
surface that GeoStudio calculated based on an impoundment level at the Aux Flood 
elevation.  The downstream slopes were analyzed for Case 4.1.  For Case 4.2,  a steady state 
phreatic surface was modeled based on an impoundment level at the freeboard hydrograph 
(FBH) flood elevation.  Downstream slopes were analyzed for Case 4.2.  
   

Table D5-4. Static Slope Stability Calculated Factors of Safety 

Load Condition 

Calculated Factor of Safety NRCS TR 
210-60 

Minimum 
Required 
Factor of 

Safety 

IDNR 
Minimum 
Required 
Factor of 

Safety 
Upstream Slope 

Downstream 
Slope 

Case 1 End-of 
Construction 

5.37 / 5.40 / 5.52 
5.41 / 5.44 / 

5.44 
1.3 1.3  

Case 2 Rapid 
Drawdown 

n/a / 2.99 /2.99 n/a 1.2 1.2  

Case 3 Highest 
Normal Pool 

2.85 / 2.67 / 2.69 
2.85 / 2.85 / 

2.85 
1.5 1.5  
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Load Condition 

Calculated Factor of Safety NRCS TR 
210-60 

Minimum 
Required 
Factor of 

Safety 

IDNR 
Minimum 
Required 
Factor of 

Safety 
Upstream Slope 

Downstream 
Slope 

Case 4.1 Flood at 
Aux Spillway 

n/a 2.56 1.4 1.5  

Case 4.2 Flood at 
FBH Pool 

n/a 2.17 1.4 1.5  

 
The analyses indicate that the proposed embankment stability meets the required factors 
of safety for the NRCS and IDNR load cases for each pond depth scenario.  
 
D5.2.4. Seismic Analysis of the Embankment 
The Wabash Valley fault system consists largely of vertically oriented ("normal") faults 
deeply buried under layers of sediment.  Although the tectonics of the region are still not 
fully understood these faults are thought by some to be associated with a branch of the 
New Madrid aulacogen, an old rift zone where the lithosphere actively began to pull apart 
at perhaps two separate times in the distant past.  This fault zone is oriented in North-
northeast to south-southwest alignment and is 18 to 30 miles east-southeast of the project 
site.  The USGS Quaternary Faults (USGS n.d.) web search tool shows the site near the 
center of the Wabash Valley Latest Quaternary Faults Area.  The USGS earthquake catalog 
(USGS 2022) lists 24 magnitude 3.9 or greater earthquakes having occurred within 60 miles 
of the site since 1827.  It was determined the peak ground acceleration (PGA) for the 
bedrock at the site based upon the USGS Unified Hazard Tool (USGS 2023) and the Applied 
Technology Council (ATC) Hazard by Location web site (ATC 2023), with a 10,000-year 
return period, for the Pond Creek Dam site (Latitude 38.38672° N, Longitude 88.36596° 
W) is PGA = 0.662g at Benefit Cost ratio (B/C) boundary. With amplification factor Fpga 
=1.2, this yields PGAM = 0.795g.  Based on the determined PGAM of 0.795g, the proposed 
Pond Creek Dam requires seismic analyses, which should progressively increase in scope 
and complexity, based on data commensurate with the level of analysis. Furthermore, 
analyses must proceed to the extent required to determine conclusively that the dam 
would not fail by deforming causing crest settlement, lateral spreading, cracking and 
differential displacements between the embankment or foundation and appurtenant 
structures under earthquake loading.  
 
D5.2.5. Conclusions 
Due to the relatively high modified peak ground acceleration of PGAM = 0.795g at this site 
for the earthquake design return period of 10,000 years, the dam design requires additional 
seismic analyses, which should progressively increase in scope and complexity, based on 
data commensurate with the level of analysis.  The analyses must proceed to the extent 
required to determine conclusively that the dam would not fail by deforming causing crest 
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settlement, lateral spreading, cracking and differential displacements between the 
embankment or foundation and appurtenant structures under earthquake loading.   
 
D5.3. Hydrology and Hydraulics 
Hydrologic and hydraulic analyses assess the potential for flood prevention and flood 
damage reduction downstream of a proposed project scenario. Additionally, a breach 
scenario informs the expected hazard completion that a constructed dam would introduce. 
Furthermore, modeling a range of flood frequency events and scenarios aids the 
development of the benefit to cost ratio used to inform final project scenario selection.  
 
D5.3.1. Initial Siting Considerations 
Preliminary review of the Study Area watershed showed favorable land use for structural 
improvement north of the City of Fairfield due to topography and land use. Conversely, the 
western and southern extents of the watershed exhibit urban land use and flat topography 
where siting of a flood control structure was infeasible due to backwater extents and 
elevation. Similarly, the eastern extents of the watershed flowing towards the City contains 
urban land use and existing retention structures. Thus, four subwatersheds north of the 
City were reviewed for potential flood control structure siting.  
 
Of the four subwatersheds reviewed, the prior dam site receives flows from the largest 
contributing area (420 acres). The second largest contributing area located centrally north 
of the City receives 200 acres with a potential dam location only available in an area with 
forest and forested wetlands on private property. A preliminary HEC-RAS model run was 
completed with this proposed dam site, but the benefits to downstream PDLs was very 
minimal. The remaining two watersheds considered were on private property serving 130 
and 55 acres with minimal potential for downstream benefits due to available storage. 
Maps showing the proximity of the watersheds to the City are available in Appendix E.  

 
Following determination of potential dam locations, culvert modifications were considered 
where upsizing a series of existing structures would reduce localized flooding along the 
channel served by the proposed dam at the prior dam site location. The first series of 
structures considered upsized crossings along the channel at intersections with W Elm 
Street, NW 2nd Street, and North Street. The second series considered added upsizing of 
NE 2nd Street and NE 4th Street to the first scenario of culvert modifications.  
 
D5.3.2. Hydrology and Hydraulic Analyses 
The hydrological and hydraulic modeling and simulations were carried out in Hydrologic 
Engineering Center's River Analysis System (HEC-RAS) 6.3.1.  Overland flow and open 
channel flow were simulated with the “2-D-Diffusion Wave” equation. Hydrograph routing 
for the proposed dams required an elevation-discharge curve. This was computed with 
HydroCAD v10.20-3. Hydraulic routing software used the proposed dimensions from the 
Sustainable Sites Initiative (SITES) model design.   
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One dry dam emphasizing flood control and two wet dam alternatives incorporating a 
recreational component in addition to flood control were considered. For all scenarios, the 
general footprint of the dam did not change, and the same 420 acres of drainage are 
controlled. Based on current land use and soils conditions, the condition II runoff curve 
number was determined to be 80 with a time of concentration of 3.27 hours.   
 
Both wet dam scenarios had the same permanent pool at elevation 438’. Thus, the wet dam 
scenarios were modeled in tandem and are referred to in this section as “wet dam”. 
Additional consideration for removal of localized flooding was addressed by combining the 
proposed dam scenario with culvert modifications. See Table D5-5 for additional scenario 
information. Culvert Scenario #1 reviewed the first three culverts downstream of the 
proposed dam site and Culvert Scenario #2 reviewed the first six culverts. 
 
The proposed dry dam structure has approximate total storage capacity at the top of dam 
of 169.2 acre-feet. It has a 170-foot-wide roller-compacted concrete auxiliary spillway and 
a multi-stage principal spillway with a 54-inch outlet pipe. The site is restricted due to 
existing development within the city as well as a road to the west with approximate top 
elevation of 445’. 
 
The proposed wet dam has a permanent pool at elevation 438.0’ with 156.8 acre-feet of 
active storage. The auxiliary spillway is 200 feet wide and armored with roller-compacted 
concrete. The principal spillway is multi-stage with a 54-inch outlet pipe. The dam’s primary 
purpose would be flood protection with secondary recreational benefit provided by the 
permanent pool. To support the secondary recreational benefit, additional excavation 
would be completed below the existing ground in the pool area. 
 

Table D5-5. Flood Frequency Modeling Scenarios 
Scenario Name Description 
EX Existing Condition 
Pro Proposed Dry Dam 

ProCulv1 
Proposed Dry Dam with culvert scenario #1: Adjust 
NW2nd St and North St culverts to 100 square foot 
cross-sectional area 

ProCulv2 

Proposed Dry Dam with culvert scenario #2: Adjust 
NW2nd St and North St culverts to 100 square foot 
cross-sectional area; Adjust NE4th St culvert to 192 
square foot cross-sectional area. 

PermPool438 
Proposed Wet Dam with permanent pool at elevation 
438’ 
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D5.3.3. Sedimentation and Sediment Analysis 
The proposed site at a breached former dam location does not provide existing sediment 
delivery or accumulation data to reference. Expected erosion in the watershed was 
estimated using the Revised Universal Soil Loss Equation (RUSLE) method with a 55 
percent delivery ratio.   
 
Dry Dam Scenario  
An 82 percent trap efficiency was determined with guidance from Section 3 of the National 
Engineering Handbook 2nd Ed. (SCS, 1983). For this scenario, all sediment is assumed to be 
aerated with an expected accumulation of 6.4 ac-ft over the 100-year lifespan.   
 
Wet Dam Scenario  
Under the wet dam scenario, trap efficiency was determined in the same fashion as the dry 
dam. The result is 95 percent trap efficiency with 1.8 ac-ft aerated sediment and 6.0 ac-ft 
submerged sediment over the 100-year lifespan. This volume of sediment translates to 
approximately 2.5 feet deposited on the bottom of the proposed permanent pool.  
 
D5.3.4. Breach Analysis 
This dam breach analysis was performed to predict the extent of flooding from a nearly 
instantaneous breach of the dam following the procedure outlined in TR-60 with the 
hydrograph developed with guidance from TR-66. The results developed in this analysis are 
considered sufficient for developing an inundation map and making a hazard class 
determination. However, the limit of the breach inundation areas shown are approximate. 
Actual areas inundated in the event of a failure would depend on actual failure and flooding 
conditions which may differ from the areas shown on the map. It is prudent to assume that 
areas outside, but adjacent to, the inundation limits shown could also be flooded.  
 
The hydrologic and hydraulic modeling was carried out in HEC-RAS 6.3.1, using inputs from 
the Illinois Height Modernization LiDAR Repository, field survey data, and the 
aforementioned breach routing. Hydrograph routing was simulated with the 2D SWE-ELM 
equation set, which stands for “Shallow Water Equations, Eulerian-Lagrangian Method”. 
Results from the breach model were exported to ArcGIS Pro for refinement and creation 
of inundation maps. Additional details on HEC-RAS modeling and use may be found in the 
technical manual. 
 
For this study, one hydrologic breach was completed under probable maximum flooding 
conditions. The peak discharge is 1200 cubic feet per second. The downstream normal flow 
boundary condition is approximately 9.8 miles downstream of the proposed dam site. This 
location was chosen because it was sufficiently far downstream that the effect of the 
boundary condition on the simulation result was negligible.   
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D5.3.5. Potential Damage Locations (PDLs) 
During field survey, data was collected on 20 PDLs (6 houses, 1 apartment complex, 3 
churches, 1 wastewater treatment plant, 8 culvert crossings, and 1 bridge crossing) due to 
proximity to the creek. Note that PDLs reported are not exhaustive, but merely enough to 
establish hazard classification. The urban location will result in impact to additional 
structures beyond the surveyed PDLs, and those structures are incorporated in the 
economic analysis.  
 
Breach inundation was extracted directly from the HEC-RAS 2D model results at each PDL 
location. Inundation floodplain elevation was extracted just upstream of the culvert and 
bridge crossings on the main channel to capture the maximum rise in water surface 
elevation. For all other PDLs, the inundation flood elevation was extracted at the PDL 
location. Velocity was extracted at the PDL location for all PDLs.  
 
Estimated maximum breach inundation depth at each PDL was reported by subtracting the 
low elevation of the PDL from the flood inundation elevation. The low elevation reported 
at bridge crossings was the lower value of either the lowest deck elevation or the lowest 
surveyed roadway elevation approaching the deck. This reporting method was used to 
estimate the depth of water over the road. Low elevations reported at buildings are the 
lowest adjacent grade. Approximately 2 roadway crossings (NW 2nd Street and North 
Street) and 1 church are predicted to be inundated by a breach of the proposed dam 
structure. The maximum depth of the flooding at these structure ranges are approximately 
0.68 feet to 2.29 feet.   
 
D5.3.6. Population at Risk (PAR) 
The PAR was computed with the surveyed PDLs identified in this study. The results are as 
follows:  
 
Elevated Structures Impacted by Potential Breach – 0  
Foundation Structures Impacted by Potential Breach – 92  
Highways and Railroads – 4   
 
D5.3.7. Hydraulic Analyses 
Hydraulic modeling primarily utilized HEC-RAS 6.3.1 with dam outlet rating curves 
developed in HydroCAD v10.20-3. Overland flow and open channel flow were simulated 
with the “2-D-Diffusion Wave” equation. The downstream normal flow boundary condition 
is approximately 9.8 miles downstream of the proposed dam site. This location was chosen 
because it was sufficiently far downstream that the effect of the boundary condition on the 
simulation result was negligible. This is the same boundary condition utilized for the breach 
analysis. 
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D5.3.8. Flood Frequency Analyses 
The purpose of the flood frequency analysis is to assess flood prevention and flood damage 
reduction downstream of the proposed dam for a range of events and to establish the 
benefit to cost ratio from potential dam construction. Analyses were performed for the 2-, 
5-, 10-, 25-, 50-, 100-, and 500-yr events for four scenarios as detailed in the Flood 
Frequency report. The result is 28 flood frequency scenario events with the 100-year and 
500-year inundation maps provided in Appendix C.  
 
Point precipitation frequency estimates from the Illinois State Water Survey (Huff et. al, 
1989) Circular 172 Southeast Region were used to define the rainfall depth for 2-, 5-, 10-, 
25-, 50-, 100-, and 500-year 24-hour duration storms. A comparison between NOAA’s web-
based point precipitation tool and Circular 172 shows a slightly elevated precipitation 
using the ISWS guidance, so it was chosen as the most conservative option and also meets 
IDNR dam design criteria. No areal reduction was applied, and the rainfall was assumed 
uniform on the watershed. The Mean Squared Error (MSE)-5 rainfall temporal distribution 
was utilized due to known requirement of the National Water Management Center to use 
a nested distribution. This distribution is very close to a typical SCS Type II Storm. For the 
SITES analyses, rainfall used the 5-pt distribution.  
 
Once the HEC-RAS model and frequency rainfall depths were developed, the model could 
be used to produce maximum water surface elevation maps, velocity maps, and depth maps 
over the watershed. Inundation floodplain elevation and the maximum velocity were 
extracted from the HEC-RAS 2D model results for each PDL for each scenario. Designated 
PDLs for these analyses represent a surveyed sample of structures present and not all 
structures impacted. A total of 20 PDLs were surveyed with impact included in the 
corresponding results summaries. Inundation floodplain elevations were extracted just 
upstream of the bridge modeled in HEC-RAS 2D to capture the maximum rise in water 
surface elevation before the bridge. For all other PDLs, the inundation floodplain elevation 
was extracted exactly at the PDL location.   
 
All proposed dam scenarios do provide a reduction in flood elevation downstream of the 
site with the most flood benefit provided by the proposed dry dam. In addition to some 
flood reduction, the wet dam options modifies the local ecology by introducing permanent 
ponding in areas that currently provide wetland and stream habitat. 
 
Existing Condition Results Summary   
100-yr  
Approximately 7 roads (W Elm, NW 2nd, North, NE 2nd, NE 4th, Park, and Main/HWY 15), 6 
houses, 3 churches, 1 apartment building, and 1 railroad bridge are inundated by the 100-
yr event in the existing condition. The maximum depth of flooding at these structures 
ranges from approximately 0.7 feet to 3.6 feet.  
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500-yr  
Similarly to the 100-yr Existing Conditions results, approximately 7 roads (W Elm, NW 2nd, 
North, NE 2nd, NE 4th, Park, and Main/HWY 15), 6 houses, 3 churches, 1 apartment building, 
and 1 railroad bridge are inundated by the 500-year event in the existing condition. The 
maximum depth of flooding at these structures ranges from approximately 1.0 feet to 4.1 
feet.  
 
Proposed Dry Dam Results Summary  
100-yr  
Approximately 6 roads (NW 2nd, North, NE 2nd, NE 4th, Park, and Main/HWY 15), 4 houses, 
3 churches, 1 apartment building, and 1 railroad bridge are inundated by the 100-year 
event with the proposed dry dam in place. The maximum depth of flooding at these 
structures ranges from approximately 0.6 feet to 3.2 feet.   
500-yr  
Approximately 6 roads (NW 2nd, North, NE 2nd, NE 4th, Park, and Main/HWY 15), 6 houses, 
3 churches, 1 apartment building, and 1 railroad bridge are inundated by the 500-year 
event with the proposed dry dam in place. The maximum depth of flooding at these 
structures ranges from approximately 0.1 feet to 3.7 feet.  
 
Proposed Dry Dam with Culvert modification Scenario 1 Results Summary  
100-yr  
Approximately 6 roads (NW 2nd, North, NE 2nd, NE 4th, Park, and Main/HWY 15), 4 houses, 
3 churches, 1 apartment building, and 1 railroad bridge are inundated by the 100-year 
event with the proposed dry dam in place. The maximum depth of flooding at these 
structures ranges from approximately 0.3 feet to 3.2 feet.   
500-yr  
Approximately 6 roads (NW 2nd, North, NE 2nd, NE 4th, Park, and Main/HWY 15), 6 houses, 
3 churches, 1 apartment building, and 1 railroad bridge are inundated by the 500-year 
event with the proposed dry dam in place. The maximum depth of flooding at these 
structures ranges from approximately 0.1 feet to 3.7 feet.  
For larger storm events, the culvert 1 scenario additionally provides localized relief for 
PDLs of NW 2nd St and a church. For the remainder of PDLs, negligible improvement is 
shown.    
  
Proposed Dry Dam with Culvert modification Scenario 2 Results Summary  
100-yr  
Approximately 6 roads (NW 2nd, North, NE 2nd, NE 4th, Park, and Main/HWY 15), 4 houses, 
3 churches, 1 apartment building, and 1 railroad bridge are inundated by the 100-year 
event with the proposed dry dam in place. The maximum depth of flooding at these 
structures ranges from approximately 0.3 feet to 3.2 feet.   
500-yr  
Approximately 6 roads (NW 2nd, North, NE 2nd, NE 4th, Park, and Main/HWY 15), 6 houses, 
3 churches, 1 apartment building, and 1 railroad bridge are inundated by the 500-year 
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event with the proposed dry dam in place. The maximum depth of flooding at these 
structures ranges from approximately 0.1 feet to 3.6 feet.  
Similar to Culvert scenario 1, culvert scenario 2 provides localized relief for PDLs of NW 
2nd St and a church as well as North St. Further relief under this scenario is indicated at PDLs 
of NE 2nd St, two houses, and NE 4th St. For the remainder of PDLs reviewed in this study, 
negligible improvement is shown.   
 
Proposed Wet Dam Results Summary  
100-yr  
Approximately 6 roads (NW 2nd, North, NE 2nd, NE 4th, Park, and Main/HWY 15), 4 houses, 
3 churches, 1 apartment building, and 1 railroad bridge are inundated by the 100-year 
event with the proposed wet dam in place. The maximum depth of flooding at these 
structures ranges from approximately 0.7 feet to 3.3 feet.   
500-yr  
Approximately 6 roads (NW 2nd, North, NE 2nd, NE 4th, Park, and Main/HWY 15), 6 houses, 
3 churches, 1 apartment building, and 1 railroad bridge are inundated by the 500-year 
event with the proposed wet dam in place. The maximum depth of flooding at these 
structures ranges from approximately 0.1 feet to 3.7 feet.  
 
D5.3.9. Spillway Rating Curve 
Hydraulic modeling incorporated proposed dimensions from the SITES model design to 
develop an outlet rating curve with HydroCAD v10.20-3 that was then input to HEC-RAS 
6.3.1 for the flood frequency analysis. Figure D5-1 shows the utilized curve and combines 
the primary spillway and RCC auxiliary spillway flows.  
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Figure D5-1. Combined Rating Curve for Principal and Auxiliary Spillway 

 
D5.3.10. Proposed Flood Routing Results 
Results shown in Table D5-6 present the SITES modeled output for the preferred wet dam 
option. Additional SITES information may be found in the SITES Report. 
 

Table D5-6. Max WSE (Wet Dam, Preferred Option) 
Maximum Water Surface 
Elevation 
Duration 6-hour 24-hour 

Storm 
Type 

Rainfall Depth 
(in) 

Peak Elev. 
(ft) 

Rainfall 
Depth 
(in) 

Peak 
Elev. 
(ft) 

PSH --- --- 100  
SHD 11.56 445.2 14.73 445.0 
FBH 28.05 446.9 34.80 446.1 

 
D5.4. Structural 
The principal spillway inlet structure, conduit pipe, and outlet structure should be designed 
in accordance with current NRCS National Engineering Handbook (NEH) guidance.  The 
design of the inlet structure, conduit, and outlet structure will depend upon the final 
configuration of the reservoir, hydrologic, and hydraulic characteristics of the facility.    
  
The principal spillway conduit diameter shall be a minimum of 30-inches and should follow 
the specifications in:  

• ACI 350 Code Requirements for Environmental Engineering Concrete Structures  
• NEH TR 210-60, Earth Dams and Reservoirs  
• NEH Title 210 Part 536, Structural Engineering  
• NEH TR-67 Reinforced Concrete Strength Design  
• NEH TR-74 Lateral Earth Pressure  
• NEH TR-68 Seismic Analysis of Risers  

  
Design underground conduit for principal spillway in accordance with:  

• NEH TR-5 Structural Design of Underground Conduits  
• NEH TR-18 Computation of Joint Extensibility Requirements  

  
Provide a filter drainage diaphragm around any structure that extends through the 
embankment to the downstream slope designed in accordance with 210-NEH-628-45, 
Filter Diaphragms.  
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D5.4.1. Seismic Evaluation of the Principal Spillway Riser 
The seismic characteristics of the site were detailed in the Geologic Investigation report.  
In accordance with TR 210-60 (NRCS, 2019), Part 4, Subsection “Seismicity and 
Earthquake Loading” (page 4-2) and Figure 4-1, the Pond Creek Dam will be a “High 
Consequence” structure due to the potential for loss-of-life downstream.  Therefore, the 
minimum Peak Ground Acceleration (PGA) for seismic evaluation of dams and 
appurtenances shall be based upon a return period of 10,000 years or an exceedance 
probability of 0.0001 per year.  Using American Institute of Steel Construction (AISC) 7-
22, the PGA for the bedrock at the site based upon the USGS Unified Hazard Tool 
(https://earthquake.usgs.gov/hazards/interactive/) and the ATC Hazard by Location web 
site (https://hazards.atcouncil.org/), with a 10,000-year return period, near Latitude 
38.38672° N, Longitude 88.36596° W.    
 
The seismic parameters for seismic analyses of the inlet and outlet structures are:  

• Risk Category III (ASCE 7-22 Table 1.5-1)  
• Site Class C - Very dense sand or hard clay (ASCE 7-22 Table 20.2-1)  
• PGA = 0.662g At The bedrock-soil (B/C) Boundary, (10,000 Year Return)  
• Site Amplification Factor Fpga = 1.2,   
• Site Modified Peak Ground Acceleration, PGAm = 0.795g (10,000 Year Return)  

  
For the standard 2,500-year return period,  

• Site-modified spectral acceleration numeric seismic design value at 0.2s SA, SDS = 
0.48  

• Site-modified spectral acceleration numeric seismic design value at 1.0s SA, SD1 = 
0.18  

• Response Modification Factor, R = 2.5 (ASCE 7-22 Table 12.2.1, G. 3)  
• Importance Factor, Ie = 1.25 (ASCE 7-22 Table 1.5-2)  

https://earthquake.usgs.gov/hazards/interactive/
https://hazards.atcouncil.org/
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D6. BIOLOGY 

D6.1. Waters of the U.S. (Streams, Lakes, and Wetlands) 
Over 83 acres of wetland and riverine habitat has been mapped by the National Wetland 
Inventory (NWI) in the ARA (Table D6-1). Within the 28-acre ORS, two wetlands, Johnson 
Creek, two unnamed tributaries to Johnson Creek, and a pond were identified and are 
presented in Table D6-2, Appendix C, Figure 7, and discussed below (USFWS 2023).  
 

Table D6-1. NWI Wetland Features Identified in the ARA 
Type Length (LF) Area 

(Acres) 
Number of 

Features 
Freshwater Pond 

PABGh NA 35.16 2 

PUBHh NA 13.30 1 
PUBFh NA 1.51 8 

PABGh NA 1.33 2 

PABFh NA 0.38 1 

Total NA 61.69 14 

Riverine 

R4SBC 31,790.03 23.51 19 

R2UBHx 1,927.71 3.48 1 

R5UBH 839.89 0.63 14 

R4SBCx 841.30 0.61 1 

Total 37,183.40 28.23 35 

Freshwater Forested/Shrub Wetland 

PFO1A NA 3.03 1 

PFO1C NA 0.53 1 

Total NA 3.56 2 

Grand 
Total 

37,183.40 83.48 51 

PABGh=Palustrine, Aquatic bed, Intermittently exposed, Diked/impounded; PUBHh=Palustrine, 
Unconsolidated bottom, Permanently flooded, Diked/impounded; PUBFh=Palustrine, 
Unconsolidated bottom, Semipermanently flooded, Diked/impounded; PABGh=Palustrine, 
Aquatic bed, Intermittently exposed, Diked/impounded; PABFh=Palustrine, Aquatic bed, 
Semipermanently flooded, Diked/impounded; R4SBC=Riverine, Intermittent, Streambed, 
Seasonally flooded;  
R2UBHx=Riverine, Lower perennial, Unconsolidated bottom, Permanently flooded, Excavated; 
R5UBH=Riverine, Unknown perennial, Unconsolidated bottom, Permanently flooded; 
R4SBCx=Riverine, Intermittent, Streambed, Seasonally flooded, excavated;  
PFO1A=Palustrine, Forested, Broadleaf deciduous, Temporarily flooded;  
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PFO1C= Palustrine, Forested, Broadleaf deciduous, Seasonally flooded 
 

Table D6-2. WOTUS Features Identified in the ORS 
Feature Type Measure 
Wetlands   
Wetland 1 (basin of former reservoir) PEM 4.76 acres 
Wetland 2 PEM 0.90 acre 
Total  5.66 acres 
Streams   
Johnson Creek Perennial 2,808 LF 
Tributary 1 Intermittent 711 LF 
Tributary 2 Perennial 1,531 LF 
Total  5,050 LF 
Lakes and Ponds   
Pond 1 PUB 0.30 acre 

PEM = emergent wetland; PUB = pond. 
 
Wetland 1 is approximately 4.76 acres and located along Johnson Creek and Tributary 2 
within the basin of the former reservoir. Wetland 1 is an emergent wetland (PEM) 
dominated by a near monoculture of reed canarygrass (Phalaris arundinacea). Other 
wetland vegetation in Wetland 1 includes barnyard grass (Echinochloa muricata), Virginia 
buttonweed (Diodia virginiana), sharp-wing monkey flower (Mimulus alatus), Indian hemp 
(Apocynum cannabinum), sedge (Carex sp.), and common reed (Phragmites australis). 
Borderline wetland observations were noted within non-channel areas of the former 
lakebed. The wetland boundary was generally determined by the transition from reed 
canarygrass to tall fescue as well as elevations determined during the topographic survey 
for the project. Hydric soils and hydrologic wetland indicators were identified in the 
wetland. The upland buffer surrounding the basin wetland is dominated by tall fescue 
(Schedonorus arundinaceus). Other upland species observed around the wetland include 
Indian hemp, giant foxtail (Setaria faberi), purple passionflower (Passiflora incarnata), sweet 
gum (Liquidambar styraciflua), spotted sandmat (Euphorbia maculata), yellow goat’s beard 
(Tragopogon pratensis), white clover (Trifolium repens), yellow wood sorrel (Oxalis fontana), 
purpletop (Tridens flavus), and English plantain (Plantago lanceolata).  
 
Wetland 2 is a 0.90-acre, triangular wetland located west of NW 7th Street. Johnson Creek 
flows through this emergent (PEM) wetland. The wetland is situated in a depression and 
Pond 1 is situated in the middle of the wetland. The wetland is dominated by cattail (Typha 
latifolia) and various smartweeds (Persicaria spp). 
 
Three streams totaling approximately 5,050 linear feet (LF) were identified in the ORS, 
including Johnson Creek and two of its tributaries. Johnson Creek enters the ORS 
upstream of Wetland 2, flows through this wetland, under NW 7th Street into Wetland 1, 
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and through the breach outfall of the existing dam. Johnson Creek continues flowing south-
southwesterly through the city. Generally, Johnson Creek ranges in width from three to 
eight feet wide in the project area and is bound by herbaceous cover. However, upstream 
of Wetland 2, Johnson Creek lacks riparian corridor cover and is severely incised. Johnson 
Creek is a perennial stream and listed on the 303(d) list of impaired waters. Johnson Creek 
flows through approximately 2,808 LF of the former reservoir project area.  
 
Tributary 1 is an intermittent tributary to Johnson Creek, located west of NW 7th Street. 
The stream flows through maintained lawn and is devoid of a riparian corridor. Tributary 1 
flows to Wetland 2, joining Johnson Creek within this water feature. Tributary 1 is 
approximately ten feet wide and severely incised. Tributary 1 flows through approximately 
711 LF of the former reservoir project area. 
 
Tributary 2 is a perennial stream that enters the project area from the north and flows 
southward through Wetland 1, joining Johnson Creek prior to discharging through the 
breach outfall. Tributary 2 is three to five feet wide with one to two feet high banks and a 
maintained riparian corridor which includes bald cypress (Taxodium distichum) and pin oak 
(Quercus palustris). Within the project area, Tributary 2 is piped under Darr Street. Tributary 
2 flows through approximately 1,531 LF of the old reservoir project area. 
 
Pond 1 was identified in the ORS in the middle of Wetland 2. 
 
D6.2. Threatened and Endangered Species 
Prairie conducted a limited field assessment of potentially suitable habitat of listed species 
in August 2023 at the ORS. During the field assessment, trees exhibiting characteristics of 
potentially suitable habitat for each of the three listed bat species were observed. No field 
assessment at the BA was conducted.  
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Table D6-3. Threatened and Endangered Species Listed in the Project Area 

Scientific 
Name 

Common 
Name 

Federal 
Status 

State 
Status 

Findings - Potential Habitat or 
Population Present 

Carried 
Forward 
for 
Analysis 

Mammals      

Myotis sodalis Indiana bat E E 
Potentially suitable habitat 
observed in the project area. 

Yes 

Perimyotis 
subflavus 

tricolored bat PE N/A 
Potentially suitable habitat 
observed in the project area. 

Yes 

Birds      

Grus americana 
whooping 
crane 

EXPN N/A 

The whooping crane is 
federally endangered wherever 
found in the U.S., except where 
it has been designated as an 
experimental, non-essential 
population. Experimental 
population located in overall 
flyway and not likely to occur in 
the project area. 

No 

Insects      

Danaus 
plexippus 

monarch 
butterfly 

C N/A 

Although habitat for this 
species exists throughout the 
project area and areas beyond, 
this species is currently not 
legally protected; therefore, 
removed from consideration. 

No  

Sources: USFWS IPaC, June 2025, IDNR EcoCAT, August 2023, and IDNR 2020. 
E = endangered, T = threatened, C = candidate species; PE = proposed endangered; EXPN = 
Experimental Population, Non-Essential  
 

D6.3. Migratory Bird Treaty Act and Bald and Golden Eagle Protection Act 
During the field assessment conducted by Prairie in August 2023, limited habitat for 
migratory birds was observed. Further, with the current dam breached, the former 
reservoir does not hold enough surface water to attract species such as bald eagles. Bald 
eagle nests were not observed within the ORS. No field assessment was conducted of the 
BA.
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D7. ECONOMICS 

D7.1. General 
This project benefit-cost analysis (BCA) was completed according to Evaluation of 
Alternatives and Determination of Preferred Alternative process. All economic benefits 
and costs are provided in 2024 dollars and have been discounted and amortized to average 
annualized value using the 2024 federal water resources planning rate of 2.75 
percent. Project benefits were calculated consistent with Guidance for Conducting 
Analyses Under the Principles, Requirements, and Guidelines for Water and Land Related 
Resources Implementation Studies and Federal Water Resource Investments (USDA 2017) 
and National Resources Economics Handbook (NREH) part 611 (NRCS 1998).  Benefits 
gained by implementing the preferred alternative were calculated and used to determine 
the relative benefit/cost ratio for the preferred project alternative. This was accomplished 
by comparing the average annual benefit with the amortized installation costs.  
 
The BCA indicated that the B/C ratio for this proposed project is estimated to be 3.3 for the 
proposed project life of 100 years.  The project is expected to reasonably maximize net 
national economic benefits consistent with protecting the Nation’s environment 
(Executive Order 13990).  This report provides an explanation of the economic analysis and 
results.   
 
The project site and the flood impact zone downstream were assessed during the field 
survey. The predominant land uses in the benefit area were qualitatively inventoried.  The 
results of this project benefit analysis are used to determine the relative benefit/cost ratio 
for the project alternatives by comparing the average annual benefit with the amortized 
installation costs.  
 
The following is brief outline of the Project Benefit Analysis:  
• Inventory flood impact zone and determine benefits and damages attributable to the 

project.  
• Evaluate substantial changes in number of houses and businesses with reduced flood 

damages.  
• Estimate costs for construction of dam (construction, engineering, operation and 

maintenance, etc.)  
• Update the damage reduction benefits allocated to the dam.  

 
D7.2. Determining Project Damages 
Project damages and benefits were calculated consistent with Guidance for Conducting 
Analyses Under the Principles, Requirements, and Guidelines for Water and Land Related 
Resources Implementation Studies and Federal Water Resource Investments (USDA 2017) 
and National Resources Economics Handbook (NREH) part 611 (NRCS 1998). Monetized 
benefits and damages were calculated for each alternative considered in detail.   
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Primarily, two types of damages were evaluated for the multiple project alternatives 
considered: structures/infrastructure flood damages and agricultural flood damages.   
 
For the agriculture damage assessment, the USDA National Agricultural Statistics Service 
(NASS) 2023 Cropland Data Layer (CDL) was downloaded with a Crop Mask Layer which 
includes the past 5 years of CDL data combined. This data was used to develop agricultural 
grids to calculate damage.  When the agricultural area was quantified within 100-year 
inundation area downstream of the dam for the without dam scenario, 3,385 acres within 
the 5,035-acre inundation area served agricultural purposes. With a dam in place, available 
agriculture acreage was estimated to increase by 11 acres due to reduced flooding.  Due to 
this small amount of agricultural land benefiting from reduced flooding, agricultural 
benefits were considered negligible and not included in the BCA.  Agricultural losses by 
crop are provided in Table 7-1. 
 

Table D7-1. Agricultural Loss Area (Acres) 

  

No Action/ 
Future 

Without 
Federal 

Investment 

Dry / 
Wet 
Dam  

Inundation 
Area 

Reduction 
100-Yr Inundation Area (Total) 5,035.0 4,993.2 41.8 
Corn 1,769.3 1,766.0 3.3 
Soybeans 1,553.9 1,549.9 4.0 
Double Crop Winter 
Wheat/Soybeans 

57.6 53.8 3.8 

Other Hay/Non-Alfalfa 4.2 3.8 0.3 
 Total 11.3 

                                                                                          
For structure/infrastructure damages, the Federal Emergency Management Agency 
(FEMA) Hazus Flood Assessment Structure Tool (FAST) (FEMA 2022) was utilized to 
provide a conservative estimate of risk. The FAST tool predicts damages based on 
depth/damage curves derived by depth grids from the HEC-RAS modelling discussed in 
the H&H details in the Flood Frequency Analysis. The Hazus tool relies on a national 
dataset of estimated building characteristics, for example, actual location, lowest adjacent 
grade, and associated finished floor elevations.  
  
For this analysis, The FEMA Hazus tool was run for 3 scenarios (Existing Conditions, With 
Dry Dam, With Wet Dam).  Results in the form of annualized damages for each scenario 
are provided in Tables 7-2 through 7-4. Results indicate that damages occurring within 
this watershed are closely divided between content and structure damages.  As discussed 
above, other damages such as crop losses might occur but were minimal and not 
calculated for purposes of this planning document.   
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Table D7-2. Total Annualized Direct Economic Losses 

SCENARIO 
TOTAL DIRECT ECONOMIC 

LOSSES  
No Action/ 
Future 
Without 
Federal 
Investment 

$55,054,300 

DRY DAM $54,244,100 
WET DAM $54,330,400 

 
Table D7-3. Annualized Direct Economic Losses (Buildings, Contents & Structures) 

SCENARIO 
TOTAL DIRECT ECONOMIC 

LOSSES FOR CONTENTS 
TOTAL DIRECT ECONOMIC 

LOSSES FOR BUILDINGS 
No Action/ 
Future 
Without 
Federal 
Investment 

$28,326,163 $26,423,100 

DRY DAM $27,938,158 $26,003,600 
WET DAM $27,970,294 $26,057,500 

 
Table D7-4. Damages Comparison by Alternative and Return Period 

RETURN 

PERIOD 
LOSS TYPE 

No Action/ 
Future 

Without 
Federal 

Investment 

DRY DAM WET DAM 

2yr 

Total Loss $102,580,458 $101,238,508 $101,373,248 
Building (Structure) 
Loss 

$49,036,631 $48,315,160 $48,427,106 

Content Loss $52,989,601 $52,371,398 $52,394,737 
Inventory Loss $554,227 $551,950 $551,405 
Count of Damaged 
Structures 

1,153 1,140 1,142 

5yr 

Total Loss $109,820,082 $108,170,370 $108,323,125 
Building (Structure) 
Loss 

$52,709,197 $51,831,063 $51,942,018 

Content Loss $56,506,717 $55,737,111 $55,779,180 
Inventory Loss $604,168 $602,196 $601,927 
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RETURN 

PERIOD 
LOSS TYPE 

No Action/ 
Future 

Without 
Federal 

Investment 

DRY DAM WET DAM 

Count of Damaged 
Structures 

1,217 1,205 1,208 

10yr 

Total Loss $115,292,558 $113,609,199 $113,859,722 
Building (Structure) 
Loss 

$55,445,504 $54,637,809 $54,738,023 

Content Loss $59,196,844 $58,334,761 $58,485,061 
Inventory Loss $650,209 $636,629 $636,638 
Count of Damaged 
Structures 

1,260 1251 1253 

25yr 

Total Loss $121,704,558 $119,688,674 $119,995,990 
Building (Structure) 
Loss 

$58,618,339 $57,634,623 $57,757,434 

Content Loss $62,387,477 $61,371,553 $61,544,762 
Inventory Loss $698,742 $682,498 $693,794 
Count of Damaged 
Structures 

1,321 1,310 1,311 

50yr 

Total Loss $126,092,216 $123,975,778 $124,125,804 
Building (Structure) 
Loss 

$60,802,244 $59,746,806 $59,840,149 

Content Loss $64,558,524 $63,503,989 $63,561,871 
Inventory Loss $731,449 $724,982 $723,783 
Count of Damaged 
Structures 

1,351 1,345 1,347 

100yr 

Total Loss $129,964,608 $127,666,655 $127,730,140 
Building (Structure) 
Loss 

$62,862,931 $61,742,199 $61,776,610 

Content Loss $66,341,186 $65,172,628 $65,202,459 
Inventory Loss $760,491 $751,828 $751,071 
Count of Damaged 
Structures 

1,382 1,377 1,377 

500yr 

Total Loss $137,646,286 $134,836,093 $134,919,861 
Building (Structure) 
Loss 

$66,907,542 $65,464,161 $65,515,105 

Content Loss $69,920,987 $68,567,272 $68,600,472 
Inventory Loss $817,757 $804,660 $804,284 
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RETURN 

PERIOD 
LOSS TYPE 

No Action/ 
Future 

Without 
Federal 

Investment 

DRY DAM WET DAM 

Count of Damaged 
Structures 

1,423 1,416 1,417 

Average 
Annualized 

Loss 

Total Loss $55,054,322 $54,244,114 $54,330,367 
Building (Structure) 
Loss 

$26,423,138 $26,003,635 $26,057,461 

Content Loss $28,326,163 $27,938,158 $27,970,294 
Inventory Loss $305,021 $302,322 $302,612 
Count of Damaged 
Structures 

1,424 1,418 1,419 
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D7.3. Determining Project Benefits 
It was determined that, in addition to the flood mitigation benefits, certain project 
alternatives involving the creation of an impoundment also offer recreational 
opportunities that can be considered monetized benefits. A projected list of recreational 
activities and their corresponding average economic values was developed using data from 
the Recreation Economic Values for Estimating Outdoor Recreation Economic Benefits 
report published by the United States Department of Agriculture (USDA). Based on an 
estimated 500 annual visits to the lake, the total annual recreational benefit is calculated 
to be approximately $52,000 (Table 7-5).  The 500 annual visits are somewhat higher than 
normal due to the urban nature of this project. 
 

Table D7-5. Pond Creek Watershed Dam Annual Recreational Benefit  

Primary Activity 

National Per 
Day 

Per Person 
Value 

Percent of 
Total 

Activities 

Number of 
Visits 

Activity Days 
Per Visit 

Primary 
Activity 

Days 

Annual 
Benefit 

Fishing  $82.37  40% 200 1.3 260  $21,416  

Hiking/walking  $95.31  15% 75 1.1 82.5  $7,863  

Nature-Related  $70.99  20% 100 1 100  $7,099  

Nonmotorized 
Boating 

 $119.78  15% 75 1.3 97.5  $11,679  

Other Recreation  $75.86  5% 25 1.2 30  $2,276  

Picnicking  $60.03  5% 25 1.1 27.5  $1,651 

Total Annual Benefit:  $51,984 

Note - This calculation is estimated using 500 visits to the site annually.  This calculation should be verified using locally 
available estimates.  
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D7.4. Project Installation Costs 
Predictions of probable costs were prepared for all alternatives. The predictions of 
probable costs are intended for comparing the alternatives. Unless otherwise noted 
predictions of probable costs were prepared using the RS Means method for engineering 
cost estimation. Table 7-6 summarizes the raw Project Alternative Cost Estimates. All costs 
were rounded to the nearest $100 for subsequent analyses in this study. Engineering cost 
estimates for each alternative are provided in this section.  
 

Table D7-6. Pond Creek Watershed Dam Project Alternative Cost Estimate 

ITEM 

Project Alternatives 1 
No Action/ 

Future 
Without 
Federal 

Investmen
t 2 

Dry Dam 
Wet Dam 
(Shallow)3 

Wet Dam 
(Deep)3 

Total Construction Cost  -   $2,093,400   $4,300,100   $4,883,900  
Acquisition/Relocation  -   -   -   -  
Easements  -   -   $150,000   $150,000  
NRCS - Project Design, 
Construction Engineering  -   $418,700   $860,000   $976,800  
Sponsor - Project Design, 
Construction Engineering  -   -   -   -  
NRCS - Project 
Administration  -   $104,700   $215,000   $244,200  
Sponsor - Project 
Administration  -   -   -   -  
Mitigation  -   $47,400  $889,600 $889,600 
Federal, State and Local 
Permits  -   $10,000   $10,000   $10,000  
Total Installation Cost  -   $2,824,200   $6,424,700   $7,154,600  
1  Price base 2023     
2 All costs are Average Annual Costs. No construction costs associated with this alternative. 
3 The sponsor has committed to funding 50% of the cost differential between the dry dam 
construction cost and the preferred wet dam alternative, specifically to support the 
inclusion of recreational features associated with the impoundment option.  
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D7.4.1. Dry Dam Installation Costs 
 
 

Table D7-7. Dam and Spillway Estimated Installation Cost – Dry Dam 
Line Item Quantity Unit  Unit Price   Cost    Unit Cost Reference  

1 
Existing Berm Removal, Topload, 
Haul 

13499 
Cubic 
Yards 

 $6.40   $86,394  
remove existing berm, topload, dispose 
at borrow location 

2 
Existing Berm Removal, Topload, 
Haul (15% swell) 

2024.85 
Cubic 
Yards 

 $6.40   $12,959  
Assumed 15% swell from loose state in 
truck 

3 
Topsoil Strip, Stockpile, 
Respread 

6453 
Cubic 
Yards 

 $0.77   $4,969  
12" from borrow location at WWTP, 
assume 4ac borrow area 

4 
Compacted Earthfill, 
Embankment 

17340 
Cubic 
Yards 

 $ 0.80   $13,352  
fill placement and compaction, includes 
core trench 

5 Borrow, Topload, Haul 22542 
Cubic 
Yards 

 $15.40   $347,139  30% shrinkage assumed 

6 New Principal Spillway Riser 1 
Lump 
Sum 

$100,000.00   $100,000    

7 54" Principal Spillway Barrel 121 
Linear 

Feet 
 $2,500.00   $302,500    

8 Concrete Impact Basin 1 Each $100,000.00   $100,000    
9 Rip Rap (Impact Basin) 130 Tons  $50.00   $6,500    

10 RCC Auxiliary Spillway 2517 
Cubic 
Yards 

 $130.00   $327,196    

11 
Culverts (Remove Existing and 
Replace) 

122 
Linear 

Feet 
 $2,000.00   $244,000  

replacing the culverts with twin 10'x5' 
culverts at NW 2nd St.(38.5'x2) and 
North St.(22.6'x2). Existing to remove at 
NW 2nd is a single 10'x5' and existing at 
North St is a single 11.5x5'. 

12 Seeding 22717 
Square 
Yards 

 $2.00   $45,435  
assume 20' offset from proposed berm 
footprint 
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Line Item Quantity Unit  Unit Price   Cost    Unit Cost Reference  

    Subtotal 1:  $1,590,443      
  Mobilization: 5% $79,522      
 Erosion and Sediment Control: 5%  $79,522      
 Dewatering: 5%  $79,522      
 Construction Contingency: 20%  $318,089      
    Subtotal 2:  $2,147,098      
 2024 RS Means Location Factor (Centralia, IL)** 0.975  $2,093,420      
  Subtotal 3:  $2,093,420      
  Permitting:   $10,000      
 Easement Acquisition (Construction Easements):   $150,000      
   Subtotal 4:  $2,253,420      

 

Project Design, Construction Engineering, Contracting, 
Inspection: 

20%  $418,684  
    

 Project Administration: 5%  $104,671      
  Subtotal:  $2,776,775      

    

Mitigation 
Cost: 

 $47,400  
    

  

Dry Dam 
Total Cost: 

 $2,824,200  
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D7.4.2. Shallow Pool Wet Dam Installation Cost 
 

Table D7-8. Dam and Spillway Estimated Installation Cost – Shallow Wet Dam  

Line Item 
Quantit

y 
Unit  Unit Price   Cost    Unit Cost Reference  

1 Existing Berm Removal, Topload, Haul 13499 
Cubic 
Yards 

$6.40  $86,394  
remove existing berm, topload, 
dispose at borrow location 

2 
Existing Berm Removal, Topload, Haul 
(15% swell) 

2024.85 
Cubic 
Yards 

$6.40  $12,959  Assumed 15% swell from excavation 

3 
Pool Excavation and Grading, Topload, 
Haul 

61106 
Cubic 
Yards 

$6.40  $391,078  
shallow pool excavation, topload, 
disposal 

4 
Pool Excavation and Grading, Topload, 
Haul (15% swell) 

9165.9 
Cubic 
Yards 

$6.40  $58,662  Assumed 15% swell from excavation 

5 Clay Liner, Compacted 16858 
Cubic 
Yards 

$62.78  $1,164,175  
12" clay liner over excavated pool 
area with 1.10 waste/loss factor 

6 Topsoil Strip, Stockpile, Respread 6453 
Cubic 
Yards 

$0.77  $4,969  
12" from borrow location at WWTP, 
assume 4ac borrow area 

7 Compacted Earthfill, Embankment 16983 
Cubic 
Yards 

$0.80  $13,586  
fill placement and compaction, 
includes core trench 

8 Borrow, Topload, Haul 22078 
Cubic 
Yards 

$15.40  $340,000  30% shrinkage assumed 

9 New Principal Spillway Riser 1 
Lump 
Sum 

$100,000 $100,000    

10 54" Principal Spillway Barrel 121 
Linear 

Feet 
$2,500  $     302,500    

11 Concrete Impact Basin 1 Each $100,000  $100,000    
12 Rip Rap (Impact Basin) 130 Tons $50  $6,500    

13 
Culverts (Remove Existing and 
Replace) 

122 
Linear 

Feet 
$2,000.00  $244,000  

replacing the culverts with twin 10'x5' 
culverts at NW 2nd St.(38.5'x2) and 
North St.(22.6'x2). Existing to remove 
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Line Item 
Quantit

y 
Unit  Unit Price   Cost    Unit Cost Reference  

at NW 2nd is a single 10'x5' and 
existing at North St is a single 11.5x5'. 

14 RCC Auxiliary Spillway 3051 
Cubic 
Yards 

$130.00  $396,664    

15 Seeding 22717 
Square 
Yards 

$2.00  $45,435  
assume 20' offset from proposed 
berm footprint 

    Subtotal 1: $3,266,922      
  Mobilization: 5% $163,346      
 Erosion and Sediment Control: 5% $163,346      
 Dewatering: 5% $163,346      
 Construction Contingency: 20% $653,384      
    Subtotal 2: $4,410,344      
 2024 RS Means Location Factor (Centralia, IL)** 0.975 $4,300,086      
  Subtotal 3: $4,300,086      
  Permitting:  $10,000      
 Easement Acquisition (Construction Easements):  $150,000      
   Subtotal 4: $4,460,086      

 

Project Design, Construction Engineering, Contracting, 
Inspection: 

20% $860,017  
    

 Project Administration: 5%  $215,004      
  Subtotal:  $5,535,107      
   Mitigation Cost:  $889,600      

  

Wet Dam (Shallow Pool) Total 
Cost: 

 $6,424,707  
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D7.4.3.  Deep Pool Wet Dam Installation Cost 
 

Table D7-9. Dam and Spillway Estimated Installation Cost – Deep Pool Wet Dam 
Line Item Quantity Unit  Unit Price   Cost    Unit Cost Reference  

1 Existing Berm Removal, Topload, Haul 13499 
Cubic 
Yards 

 $6.40  $86,394  
remove existing berm, topload, 
dispose at borrow location 

2 
Existing Berm Removal, Topload, Haul 
(15% swell) 

2024.85 
Cubic 
Yards 

 $6.40  $12,959  Assumed 15% swell from excavation 

3 
Pool Excavation and Grading, Topload, 
Haul 

120644 
Cubic 
Yards 

 $6.40  $772,122  
deep pool excavation, topload, 
disposal 

4 
Pool Excavation and Grading, Topload, 
Haul (15% swell) 

18096.6 
Cubic 
Yards 

 $6.40  $115,818  Assumed 15% swell from excavation 

5 Clay Liner, Compacted 16936 
Cubic 
Yards 

 $62.78  $1,169,553  
12" clay liner over excavated pool area 
with 1.10 waste/loss factor 

6 Topsoil Strip, Stockpile, Respread 6453 
Cubic 
Yards 

 $0.77  $4,969  
12" from borrow location at WWTP, 
assume 4ac borrow area 

7 Compacted Earthfill, Embankment 16983 
Cubic 
Yards 

 $0.80  $13,586  
fill placement and compaction, 
includes core trench 

8 Borrow, Topload, Haul 22078 
Cubic 
Yards 

 $15.40  $340,000  30% shrinkage assumed 

9 New Principal Spillway Riser 1 Lump Sum  $100,000  $100,000    

10 54" Principal Spillway Barrel 121 
Linear 
Feet 

 $2,500 $302,500    

11 Concrete Impact Basin 1 Each  $100,000  $100,000    
12 Rip Rap (Impact Basin) 130 Tons  $50 $6,500    

13 Culverts (Remove Existing and Replace) 122 
Linear 
Feet 

$2,000 $244,000 

replacing the culverts with twin 10'x5' 
culverts at NW 2nd St.(38.5'x2) and 
North St.(22.6'x2). Existing to remove 
at NW 2nd is a single 10'x5' and 
existing at North St is a single 11.5x5'. 
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Line Item Quantity Unit  Unit Price   Cost    Unit Cost Reference  

14 RCC Auxiliary Spillway 3051 
Cubic 
Yards 

 $130.00  $396,664    

15 Seeding 22717 
Square 
Yards 

 $2.00  $45,435  
assume 20' offset from proposed berm 
footprint 

    Subtotal 1: $3,710,500  

  Mobilization: 5% $185,525  

 Erosion and Sediment Control: 5% $185,525  

 Dewatering: 5% $185,525  

 Construction Contingency: 20% $742,100  

    Subtotal 2:  $5,009,175  

 2024 RS Means Location Factor (Centralia, IL)** 0.975 $4,883,946  

  Subtotal 3:  $4,883,946  

  
 Permitting:  $10,000  

 Easement Acquisition (Construction Easements):  $150,000  

   Subtotal 4:  $5,043,946  

 

Project Design, Construction Engineering, Contracting, 
Inspection: 

20% $976,789  

 Project Administration: 5% $244,197  

  Rehabilitation Subtotal:  $6,264,932  

   Mitigation Cost: $889,600  

  Wet Dam (Deep Pool) Total Cost: $7,154,532  
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D7.4.4. Nonstructural Alternative Installation Cost 
 

Table D7-10. Estimated Installation Cost – Nonstructural Alternative 
 

Line Item Quantity Unit 
Unit 
Cost 

Total Notes 

1 

Buyout of parcels in downstream 
watershed that contain 
structures that flood to a depth 
of 0.5 ft or greater in 100-yr 
storm event 

107 Structures  N/A   $106,476,800  
 Value obtained from Hazus FAST Results 
using National Structure Inventory (NSI) 
dataset  

      Total :  $106,476,800    
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D7.5. Comparative Cost Analysis 
A comparative cost analysis was completed for alternative plans carried forward for 
detailed study, which is shown in Table 7-11. Cost items include:  
• The intent of the Sponsor is to acquire the necessary easements for properties in the 

construction work area and flood pool if applicable.  
• Construction-related activities such as mobilization, clearing and grubbing, erosion and 

sediment control, demolition and removal of existing structures, site work, earthwork, 
fencing, seeding, sediment removal, drainfill, and conduits.  

• Engineering activities such as completing design, surveys, geotechnical investigations, 
construction observations, and Project administration.  
 

Table D7-11. Pond Creek Watershed Dam  
Comparative Cost Analysis of Alternative Plans  

ITEM 

Project Alternative 1 
No 

Action/Future 
Without 
Federal 

Investment 3 

Dry Dam 
Wet Dam 
(Shallow) 

Wet Dam (Deep) 

Total 
Investme
nt  $                      -   $2,824,200   $6,424,700   $7,154,600 

P.L. 83-
566 
Funds  $                      -   $2,616,800   $4,271,800   $4,709,700  

Other 
Funds  $                      -   $207,400   $2,152,900   $2,444,900  
Average 
Annual 
Benefits 2   $                      -   $810,200   $775,900   $775,900 
Average 
Annual 
Costs 2   $                      -   $93,500   $200,500   $222,000 
Net 
Beneficial  $                      -  $716,700   $575,400   $553,900 
Average 
Annual 
O&M 
Costs  $                      -   $10,300   $11,300   $11,300 
1 Price Base 2023  
2 Amortized over 100 years at a discount rate of 2.75 percent. Amortization includes 
Average Annual O&M Costs in presented in table. 
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3 All costs are Average Annual Costs. No construction costs associated with this alternative. 
 
D7.6. Project Costs, Benefits, and Cost Sharing 
Estimated installation costs for the Preferred Alternatives are shown in Table 7-12 and 
Table 7-13. Total annualized costs are shown in Table 7-14. The costs shown in Tables 7-
12, 7-13, and 7-14 and throughout the document are based on standard cost accounting 
practices required of federal watershed planning agencies, such as NRCS. The cost 
accounting guidance is Economic and Environmental Principles and Guidelines for Water 
and Related Land Resources Implementation Studies (USWRC 1983). The basis for cost 
sharing between NRCS and the Sponsor is different and is based on the provisions of the 
Watershed Protection and Flood Prevention program. Cost sharing for authorized projects 
is based on 390-USDA-NRCS, National Watershed Program Manual, Part 506, Subpart B 
(NRCS 2014):  
 
Total eligible rehabilitation Project costs for the purpose of cost sharing include: all costs 
associated with construction, acquisition of property rights, easements or rights-of-way, 
non-federal Project administration and contracting, and non-federal technical and 
engineering assistance for Project planning, design, and installation. Technical engineering 
and Project administration assistance provided by NRCS shall not be considered as part of 
the total cost. Sponsor shall be responsible for the cost of all water, mineral and other 
resource rights and all required permits. These costs shall not be considered part of the 
total cost. Federal funds will be 65% of the above-defined costs, not to exceed 100% of the 
construction costs. The Sponsor shall be responsible for 35% of the calculated total cost of 
the rehabilitation Project based on the above definitions using non-federal funds. In-kind 
contributions and the value of property rights acquired may be counted as agreed to under 
a separate Memorandum of Understanding (MOU) between the Sponsor and NRCS. 
 

Table D7-12. Economic Table 1 
Total Estimated Project Installation Cost 1 

Pond Creek Watershed Dam 

Works of 
Improvement 

  

Unit 
  

Number Source  Total 
Estimated 

Installation 
Costs 

  

 

Federal 
Land 

Non-
Federal 

Land 
Total 

 PL 83-566 
Funds 

Other 
Funds  

 

Construct Wet 
Dam (Full Depth) 
(Flood Damage 
Reduction) 

acres  5 5 $2,616,800 $207,400 $2,824,200  



 Economics 
 

 
Appendix D. Investigations and Analyses Report  
Watershed Plan-EA   
Pond Creek – Little Wabash Watershed D-42 March 2026 

 

Construct Wet 
Dam (Full Depth) 
(Recreation) 

acres   0 0 $2,092,900 $2,237,500  $4,330,400   

                 

Total Wet Dam 
(Full Depth) 
Project 

    5.00 5.00 $4,709,700  $2,444,900  $7,154,600   

1         Price base 2023          August-2025  
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Table D7-13. Economic Table 2 

Estimated Cost Distribution 
Pond Creek Watershed Dam 

Works of 
Improvement 

Installation Cost - Public Law 83-566 1 Installation Cost - Other Funds 1 
Total 

Installatio
n  

Costs 
Const Eng Admin 

P.L. 83-
566  

Funds 
Const 

E
n
g 

Mitigati
on 

Real 
Propert

y 

Permit
s 

A
d
m
i
n 

Total  
Other 

Wet Dam (Full 
Depth) (Flood 
Damage 
Reduction) 

$2,093,420 $418,684  $104,671 $2,616,775  -  - $47,400  $150,000  $10,000  - $207,400  $2,824,200  

Wet Dam (Full 
Depth) 
(Recreation) 

$1,395,263 $558,105 $139,526  $2,092,894  $1,395,263  - $842,200  -  -  - $2,237,463  $4,330,400  

Total: Wet Dam 
(Full Depth) 

$3,488,683  $976,789  $244,197  $4,709,669  $1,395,263  - $889,600  $150,000  $10,000  - $2,444,863  $7,154,600  

1 Price base 
2023                       

Prepared August-
2025 
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Table D7-14. Economic Table 4 
Estimated Average Annual NEE Costs 

Pond Creek Watershed Dam 

Item Wet Dam (Full Depth) 

Annual Costs 2   

Amortized Installation Costs  $210,700  

O&M and Replacement Costs  $11,300  

Total Average Annual Costs  $222,000  
1  Price base 2023 August-2024 
2 Amortized over 100 years at 2.75% 
interest rate.   

 
 

Table D7-15. Economic Table 5 
Average Annual Flood Damage Reduction Benefits 

Pond Creek Watershed Dam 

Item 

Estimated Average Annual Flood Damage1, 2 
Damage Reduction 

Without Project With Project 

Agriculture 
Related 

Non Agric. 
Related 

Agriculture 
Related 

Non Agric. 
Related 

Agriculture 
Related 

Non Agric. 
Related 

Floodwater $55,054,300 -  $54,330,400 -   $723,900 -  

Residential -  -  -  -  - -  

Commercial -  -  -  -  - -  

Other -  -  -  -  - -  

Sediment -  -  -  -  - -  

Erosion -  -  -  -  - -  

Total   $723,900 - 
1  Price base 2023           August-2024 
2 Agriculture-related damage includes damage to rural communities. 
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Table D7-16. Economic Table 6  

Comparison of NED Benefits and Costs  
Pond Creek Watershed Dam 

Works of Improvement 

Average Annual Benefits 
Average  
Annual  
Costs 1,3 

Benefit/Cost 
Ratio Damage Reduction Restoration 

to Former 
Use1,2 

Other  
Benefits 

(Recreation)1 
Total 

Floodwater1,2 Sediment1,2 Indirect1,2 

Wet Dam (Full Depth) $723,900 - - - $52,000 $775,900 $222,000 3.5-3.6 

1 Price base 2023                August 2025 
2 From Table 5                   
3 From Table 4.                   
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D7.7. Benefit Cost Analysis 
Flood damages were annualized as shown in Economic Table D7-15. The annual damages, 
construction cost estimates, project administration costs, and operation and maintenance 
costs were then used to conduct a benefit-cost analysis (BCA) for the proposed project life 
of 100 years for the dam. This analysis compares the benefits of building the dam to the cost 
of implementation and maintenance.  A project is considered cost-effective when the B/C 
Ratio is 1.0 or greater.  The results of this BCA indicated that the B/C ratio is 9.0 for the Dry 
Dam and 3.6 for the Wet Dam (Deep), thus making the dry dam option more favorable from 
a benefit-cost perspective.    
 

Table D7-17. Benefit Cost Ratio (100-Year Project Life) 

  

Est. Annual 
Damage 

Est. Annual 
Damage 
Benefit 

PV Benefit PV Total Cost 
(100 Year)* 

B/C Ratio  

Existing $55,054,322         
Dry Dam a $54,244,114 $810,208 $27,507,407 $3,067,985 9.0 
Wet Dam 
(Shallow)b $54,330,367 $775,955 $26,344,466 $6,642,563 4.0 

Wet Dam (Deep) 

b $54,330,367 $775,955 $26,344,466 $7,356,762 3.6 
            

Analysis Period: 100 years     

  Discount Rate: 0.0275 
National Bulletin 200-23-
2     

*PV Total Cost includes O&M costs 
a/Flood Damage Reduction Benefits only 
b/Flood Damage Reduction and Recreation Benefits both included. Principal spillway geometry 
difference with a permanent pool results in higher release rates in higher frequency flood events.   

D8.  
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D8. COST ALLOCATION 

The costs shown throughout the document are based on standard cost accounting 
practices required of federal watershed planning agencies, such as NRCS. The cost 
accounting guidance is Economic and Environmental Principles and Guidelines for Water 
and Related Land Resources Implementation Studies. The basis for cost sharing between 
NRCS and the Sponsor is different and is based on the provisions of the Watershed 
Protection and Flood Prevention program. Cost sharing for authorized projects is based on 
390-USDA-NRCS, National Watershed Program Manual, Part 500, Subpart E, April 2014: 
500.42. 
 
C. Flood Prevention (Flood Damage Reduction) 

(1) Watershed Program funds must provide 100 percent of construction and 
engineering costs for works of improvement for flood damage reduction. No cost 
sharing is available to acquire land, easements, or rights of way needed in 
connection with works of improvement for this purpose, except for acquisition of 
wetland or floodplain conservation easements (390-NWPM, Part 500, Subpart E, 
Section 500.42A, above) and, in some cases, acquisition associated with 390-
NWPM, Part 500, Subpart E, Section 500.42C(3), below (100-percent cost-share). 

 
E. Public Fish and Wildlife or Public Recreation Development 

(2) Recreation - Watershed Program funds may provide up to 50 percent of real 
property rights costs, up to 50 percent of installation costs, and up to 100 percent of 
engineering and technical assistance costs for works of improvement. For minimum 
basic facilities, Watershed Program funds may provide up to 50 percent of real 
property rights costs, up to 50 percent of installation costs, and 100 percent of 
engineering and technical assistance costs. The limitations set forth in 390-NWPM, 
Part 500, Subpart A, Section 500.4D (of this manual), apply to recreation 
developments that include minimum basic facilities. 
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D9. HUMAN ENVIRONMENT 

Socioeconomic Issues 
Table D9-1 and Table D9-2 summarize the region’s median age, number of households, per 
capita income, median household income and the percentage of the population living below 
the poverty line. Data is provided by the United States Census Bureau (USCB a and b) 
American community Survey (ACS) estimates for years 2015 through 2019. Based on the 
USCB data, the City of Fairfield has considerably less financial wealth than the broader 
Wayne County and state of Illinois. 
 

Table D9-1. Household Age and Income; Persons Below Poverty Line 

Geography Median Age 
Number of 

Family 
Households 

Per Capita 
Income 

Median 
Household 

Income 

Persons 
Below 

Poverty Line 
State of Illinois 38.5 4,930,255 $39,571 $72,563 11.8% 
Wayne County 43.2 4,565 $27,267 $51,540 14.5% 
City of Fairfield 43.1 2,333 $25,168 $42,083 21.7% 
Source: U.S. Census Bureau, 2015-2019 American Community Survey 5-Year Estimates. 
 

Table D9-2. Per Capita and Median Household Income (MHI) 

Geography 
Per Capita 

Income 
MHI 

MHI 
< $50,000 

MHI 
$50,000-
$100,000 

MHI 
$100,000-
$200,000 

MHI 
> $200,000 

State of 
Illinois 

$39,571 $72,563 35.2% 29.2% 25.6% 10.1% 

Wayne 
County 

$27,267 $51,540 49.0% 33.8% 15.5% 1.8% 

City of 
Fairfield 

$25,168 $42,083 56.7% 32.4% 9.0% 1.8% 

Source: U.S. Census Bureau, 2015-2019 American Community Survey 5-Year Estimates. 
 
Regarding educational attainment, the residents of the City of Fairfield and Wayne County 
have significantly lower high school and higher education experience than the rest of the 
state (Table D9-3) (USCB 2019c). 
 

Table D9-3. Educational Attainment 

Geography Population 
High School 
Diploma or 
Higher 

Bachelor’s 
Degree or Higher 

State of Illinois 12,821,813 89.9% 36.2% 
Wayne County 16,250 26.0% 11.0% 
City of Fairfield 4,982 25.5% 11.5% 
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Source: U.S. Census Bureau, 2015-2019 American Community Survey 5-Year 
Estimates. 

 
Table D9-4 lists pertinent data regarding housing occupancy and ownership for the state, 
county, and city. Generally, Wayne County and the City of Fairfield are in line with the rest 
of state in terms of owner-occupied housing; however, Wayne County has more owners 
than renters as compared to the state and the city. The majority of housing is owner-
occupied (USCB 2019d). 
 

Table D9-4. Occupied Housing Units by Tenure 

Geography 
Number of 

Housing Units 
Percent 

Occupied 
Owner 

Occupied 
Renter 

Occupied 
State of Illinois 5,440,294 91.8% 62.0% 29.8% 
Wayne County 7,707 88.2% 68.5% 19.7% 
City of Fairfield 2,602 89.7% 60.0% 31.7% 

Source: U.S. Census Bureau, 2015-2019 American Community Survey 5-Year Estimates. 
 
Table D9-5 lists data regarding the racial and ethnic composition of the state, county, and 
city. Generally, the populations of Wayne County and the City of Fairfield are 
predominantly white as compared to the state population (USCB 2020). 
 

Table D9-5. Racial and Ethnic Composition 
Geography Population White Black Hispanic Other 
State of Illinois 12,821,813 7,868,227 1,808,271 2,337,410 807,905 
Wayne County 16,250 15,400 90 182 578 
City of Fairfield 4,982 4,596 66 67 253 
Source: U.S. Census Bureau, 2020 DEC Redistricting Data (PL 94-171) 

 
Table D9-6 lists the median ages and distribution of the state, county, and city. Generally, 
age distribution in Wayne County and the City of Fairfield are comparable to the rest of the 
state; however, the project area is populated by a larger elderly population (USCB 2019e). 
 

Table D9-6. Age Distribution 

Geography Median Age 
Under 18 
Years 

18 Years and 
Over 

65 Years and 
Over 

State of Illinois 38.5 22.5% 77.5% 15.7% 
Wayne 
County 

43.2 22.8% 77.2% 21.2% 

City of 
Fairfield 

43.1 21.3% 78.7% 20.6% 

Source: U.S. Census Bureau, 2015-2019 American Community Survey 5-Year 
Estimates 
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In summary, the project area contains a low-diversity population that is less educated and 
earn less income than the rest of the state. Residents are impacted socially and 
economically by flood damage and disruption of access to roadways. The inability to access 
government resources, attend jobs, and purchase necessities during flood events may 
severely impact Fairfield residents. In addition, purchasing flood insurance or repairing 
flood damage to homes may be cost prohibitive.  
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D10. CULTURAL RESOURCES 

D10.1. Cultural Resources Survey 
The Cultural Resource Survey is available in Appendix E. 
 
D10.2. Survey Methodology 
The Dam Area of Potential Effect (APE) is primarily comprised of grass fields with sparse 
wooded areas along Darr Street. As the APE was disturbed by the former reservoir 
construction, a reconnaissance pedestrian survey was conducted within the APE to 
document current conditions and previous disturbances. No cultural resources were 
encountered. 
 
The Borrow APE is comprised of an agricultural field with sparse soybean stubble and 
weeds. A pedestrian survey at 5-meter transect intervals was conducted within the field 
and no cultural resources were encountered.  
  
D10.3. Phase I Archaeological Survey 
A Phase I Archaeological Survey was completed to locate, identify, and record all 
archaeological resources within the project area on September 26-27, 2023, and March 11-
13, 2024. The archaeological survey for the 28-acre Dam APE consisted of a surface 
reconnaissance survey within the disturbed previous lake location and golf course. The 
previous earthen dam was breached between 2007 and 2009 according to aerial images. 
This APE was covered in grass with some sparse trees. Soils on the surface were very sandy 
with some gravel mixed in, especially near the former earthen dam. No sites or cultural 
materials were identified. 
 
The Borrow APE covered approximately 13 acres, which is located in an agricultural field. 
The APE is bounded on the north by a ditch and railroad line, on the south by wood-lined 
Johnson Creek, and the east and west by wooded areas. Vegetation in the agricultural field 
consisted of sparse weeds and soybean chaff with 25-50 percent ground surface visibility. 
The APE was investigated completely by pedestrian survey in 5-meter (16.4 ft) interval 
transects. During the survey, no sites or cultural materials were identified. An existing 
wastewater treatment plant is immediately south of the Borrow APE and the subject of the 
previous phase I survey that encompasses the current Borrow APE. 
 
No subsurface testing was performed as no artifacts were discovered in the survey; the 
dam/reservoir has been heavily disturbed following the breach of the dam in 2007; and 
ground disturbance for the proposed borrow area will stay within the plow zone horizon. 
 
D10.4. Architectural Reconnaissance Survey 
The Illinois State Historic Preservation Office (SHPO) stated that no historic properties 
would be impacted at the Dam APE or Borrow APE. After consulting with SHPO, Tribes and 
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other consulting parties, NRCS determined that an architectural survey was not 
appropriate. 
 
Illinois NRCS evaluated the breached earthen dam for potential inclusion in the National 
Register of Historic Places and determined that it is not eligible on 2/13/25, see Appendix 
A. Further, there is no historic district in town and there are no remnants of associated 
industries that were dependent on the pond. 
 
D10.5. Background Research 
During the cultural resources records review, the Illinois Inventory of Archaeological Sites 
(IIAS) online database maintained by the Illinois State Museum, the Illinois Historic and 
Architectural Resources Geographic Information System (HARGIS) database, the National 
Register of Historic Places (NRHP) online database, and various historical aerial 
photographs, USGS topographic maps, and historical atlases were consulted. 
 
Historic maps were examined to identify the location of structures within the project area. 
No resources are shown within either APE. Additionally, historic and modern aerial 
imagery from 1938, 1970, 1983, 2007, and 2009 was reviewed. The lake does appear to be 
shown within the Dam APE on the 1938 aerial, as well as the 1970 aerial, which remains 
visible until the 2009 aerial. 
 
D10.6. Previous Surveys 
The Illinois State Archaeological Survey review indicated that no known cultural resources 
are recorded within either APE. No previous surveys are within or immediately adjacent to 
the Dam APE and three previous surveys conducted in 1997, 2002, and 2006 are located 
within a one-mile radius. The entire Borrow APE is within a previous survey for the 
proposed outfall sewer alignment and sewage treatment plant for the City of Fairfield, 
conducted in 1981 and no cultural resources were found. 
 
The Archaeological Resource Potential layer in the IIAS database does not fall within or 
immediately adjacent to the proposed Dam APE; however, the Borrow APE falls entirely 
within the layer. 
 
There are no cemeteries within the project area; however, there are four unnamed 
cemeteries within a one-mile radius. 
 
D10.7. Summary 
Between September 26-27, 2023, a Phase I reconnaissance survey of the 28-acre Dam APE 
was conducted to assess current conditions. This APE was determined in consultation with 
SHPO in a letter dated September 15, 2023. A Phase I archaeological survey was conducted 
between March 11-13, 2024, for the 10-acre Borrow APE to identify and document 
cultural resources that may be present. The APEs were investigated completely by 
pedestrian survey. The Dam APE exhibited disturbed, sandy soils from the construction of 
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the previous lake and dam. The Borrow APE exhibited over 25 percent surface visibility and 
was surveyed at 5-m intervals. During the survey, no new archaeological sites or cultural 
materials were identified or recovered at either APE. After consulting with SHPO, Tribes 
and other consulting parties, NRCS determined that an architectural survey was not 
appropriate. NRCS made a determination of No Historic Properties Affected for this 
undertaking. A consultation letter was sent to SHPO and Tribes on February 28, 2025. 
SHPO concurred with these findings in a letter dated March 19, 2025.  
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