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Piat Place & Harding Ditch Flood Hazard Analysis 


 Executive Summary 
The US Army Corps of Engineers (USACE), in collaboration with the Cities of Cahokia Heights 
and East St. Louis, IL (Sponsors), evaluated opportunities to manage flood risk within portions of 
the Prairie du Pont watershed. The study was conducted under the USACE Floodplain 
Management Services (FPMS) program and the intent of this report is to provide information to 
better assist officials at the cities of Cahokia Heights and East St. Louis officials as they make 
decisions regarding flood risk management within the study area. The Authority and scope of 
this study do not include detailed design or construction activities. City officials and other local 
entities may choose to implement any or all of the measures identified as funding becomes 
available.  


The portion of the study area referred to in this study as Piat Place is bordered by N 58th Street 
to the west, the railroad north of Summit Avenue to the north, Harding Ditch to the east, and 
Whispering Willow Lake to the south. Within this area, the area approximately north of Laura 
Ave is within the City of East St. Louis, and the area south of Laura Ave is in the City of Cahokia 
Heights. The portion of Harding Ditch within the study area extends from its confluence with 
Schoenberger Creek to the north to the south pump station at Prairie Du Pont creek to the 
south. The study area is entirely within St. Clair County, Illinois. 


The hydraulic analysis conducted for the study area covers most of Harding Ditch and its larger 
tributaries and addresses the effects of backwater on the Ditch.  


This Piat Place & Harding Ditch Flood Hazard Analysis will evaluate flood risk management 
alternatives for the purpose of minimizing future flood damages to structures within the 
defined study area.  


The flood risk management measures proposed for evaluation include:  


• Stormwater conveyance: 
o Replace undersized main and tributary storm sewers 
o Capture undrained areas in storm sewer system 
o Clean and repair storm sewers 
o Add storm sewer inlets at low points and add new pipes  
o Increase the number and size of inlets/culverts 
o Clean and restore existing drainage ditches  


• New pump station(s) and associated conduit network to convey flow into Harding 
Ditch during high ditch stages 


• Harding Ditch dredging 
• New pump station(s) at south pump station conveying flow from Harding Ditch into 


Prairie DuPont Creek 
• Constructed wetland 
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• Road raise (Summit Avenue) 


Due to study constraints, non-structural measures are discussed in the report as considerations 
for the Sponsors but were not evaluated independently. Each structural measure was evaluated 
independently for effectiveness, and then in combination.  


The storm sewer network contributing watersheds extend outside of the defined study area 
limits. Therefore, an effort was made to identify the western boundary of the watersheds.  The 
storm sewer system analysis was limited to lines that flow into the study area boundary. This 
study is constrained to the identified study area with little funding or time dedicated to storm 
sewers in areas beyond the study area identified in this current effort.  


Following hydraulic modeling of the watershed, storm sewers, and Harding Ditch, an array of 
alternatives was developed that take into consideration effectiveness and maintenance 
requirements. The study area was broken into four individual geographic areas based on sewer 
lines and ditches (north of Summit Ave, north of State Street, Piat Place neighborhood, and 
Harding Ditch) because they are largely hydraulically independent. For each component area, at 
least two alternatives were developed, as listed below. Each alternative will require some level 
of Operations and Maintenance, Repair, Rehabilitation, and/or Replacement (OMRR&R) 
conducted by the various owners to remain effective. 


The alternatives were developed to provide varying levels of flood risk reduction using 
structural measures. The Limited Flood Risk Reduction alternatives were developed to provide 
the least costly option that would have some risk reduction impact. For some areas, 
Intermediate Flood Risk Reduction alternatives were developed to provide a middle option in 
terms of cost and level of risk reduction. The Maximum Flood Risk Reduction alternatives were 
developed to provide the highest level of risk reduction.  


Below is a summary of each alternative and its respective measures.  


North of Summit Ave: 


1) Limited Flood Risk Reduction – Raise low sections of Summit Avenue.  


2) Maximum Flood Reduction – Install culverts to drain undrained areas west of the 
Summit Avenue wetland, put culverts in Summit Avenue under the Interstate 255 
overpass to pass more water from west to east, and add a small (30 cfs) pump station 
with gravity outfall into Harding Ditch. 


North of State Street: 


3) Limited Flood Risk Reduction – Some improvement to drainage. Fix and replace broken 
or blocked storm sewer inlets, replace undersized storm sewer lines, run new storm 
sewer line down westbound lane of State Street, and add 100 cfs pump station that 
directs drainage into Harding Ditch. 
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4) Maximum Flood Risk Reduction – Greater improvement to drainage. Fix and replace 
more broken or blocked storm sewer inlets, replace undersized storm sewer lines,  new 
storm sewer line down westbound lane of State Street, new storm sewer lines picking 
up drainage to the defunct Wedgwood Pump Station, new storm sewer lines to drain 
60th and 61st Street, and add 175 cfs pump station that directs water into Harding Ditch. 


Piat Place Neighborhood (south of State Street): 


5) Limited Flood Risk Reduction – Direct flow from Piat Place neighborhood south into 
Whispering Willow Lake (Frank Holten State Park) through new sewer lines and a new 
ditch.  


6) Intermediate Flood Risk Reduction – Take flow from Piat Place neighborhood to a single 
line bored under 255 east of N 63rd St.  This new line would connect to a new pump 
station that moves water into Harding Ditch.   


7) Maximum Flood Risk Reduction – Direct flow from Piat Place down into the Whispering 
Willow Lake (Frank Holten State Park) through new sewer lines to a newly constructed 
wetland area.  


Harding Ditch: 


8) Limited Flood Risk Reduction: Dredging to deepen and widen Harding Ditch from 
Schoenberger Creek to the south pump station at Prairie Du Pont Creek.  


9) Intermediate Flood Risk Reduction – One additional pump at the south pump station 
plus Harding Ditch dredging.  


10) Maximum Flood Reduction – Two additional pumps at the south pump station plus 
Harding Ditch dredging.  
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1.0 Study Purpose 
This report examines opportunities to reduce the flood inundation risk to structures located in 
the study area. The study area is within the city limits of Cahokia Heights and East St. Louis in St. 
Clair County, IL. The portion of the study area referred to as Piat Place in this study is generally 
bounded by N 58th Street, the railroad north of Summit Avenue, Harding Ditch, and Whispering 
Willow Lake. Many of these residential structures are repeatedly at risk of inundation during 
regular precipitation events. A portion of Harding Ditch is also included in the study area, 
extending between Schoenberger Creek and the pump stations at Prairie Du Pont Creek. The 
purpose of this report is to provide the cities of Cahokia Heights and East St. Louis with 
information to support making informed decisions regarding future flood risk management 
activities within the study area.   


1.1 Scope  
The scope of this report is to provide the cities of Cahokia Heights and East St. Louis with an 
evaluation of flood prone areas within the study area, conduct engineering analysis of 
structural alternatives to reduce flood risk, and present the findings and conceptual cost 
estimates to assist the city with reducing long-term flood risk. The evaluations in this report 
take into consideration local hydraulics and existing site conditions. Information referenced 
during the study was provided by the Cities of Cahokia Heights and East St. Louis (Hurst-Rosche 
Inc. and Thompson Civil LLC), St. Clair County, Federal Emergency Management Agency (FEMA), 
Illinois Emergency Management Agency (IEMA), U.S. Army Corps of Engineers (USACE), U.S. 
Geological Survey (USGS), National Oceanic and Atmospheric Administration (NOAA), Metro 
East Sanitary District (MESD), HeartLands Conservancy, Illinois Department of Natural 
Resources (IDNR), and Illinois Environmental Protection Agency (EPA). 


The study area includes the Piat Place neighborhood and environs, as well as a portion of 
Harding Ditch. An analysis of the entire length of Harding Ditch and its watershed was outside 
the scope of this study. 


1.2 Annual Exceedance Probability  
Throughout this report, storm events and their resultant inundation will be referred to by 
Annual Exceedance Probability (AEP). For example, a storm event with a 1% AEP would have a 
1% chance of occurring in a given year. Additionally, in the past, storm events have often been 
described by their “return period” – or the estimated average length of time between storm 
events of a similar magnitude. A 1% AEP event would have been referred to as having a 100-
year return period or being a 100-year event. This terminology is no longer used because it 
falsely conveys a sense of time and lowers public risk perceptions. AEP terminology reminds the 
observer that the occurrence of a rare storm does not reduce the chances of another rare 
storm occurring within a short time period. Table 1 provides a list of standard AEP events for 
reference, with their equivalent “return period”. 
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The 1% AEP precipitation event does not necessarily correspond with a 1% AEP stream water 
level AEP.  Several factors such as extent and duration of precipitation as well as the soil 
moisture conditions at the time of the event have an influence on the volume of runoff into a 
stream.  It is this varying degree of runoff that affect the stream water level.  For this study, the 
1% AEP rainfall event is assumed to yield the 1% AEP stream water level event.   Simulations 
will use a uniform rainfall distribution, 24-hour duration, and a normal antecedent moisture 
condition.    


Table 1. Comparison of Annual Exceedance Probability (AEP) and Return Period Terminology 


AEP Return Period* 
20% 5-year 
10% 10-year 
4% 25-year 
2% 50-year 
1% 100-year 


0.5% 200-year 
0.2% 500-year 
0.1% 1000-year 


*Note: Return Period is a term that can be misleading, is often 
misunderstood, and is no longer used by USACE (see ER 1110-
2-1450). 


 


Table 2 shows the 24-hour duration rainfall depths used in the analysis of this study area, based 
upon Annual Exceedance Probability (AEP).   


Table 2.  NOAA Atlas 14 24-hour Duration Rainfall Depth for East St. Louis, IL 


Storm Event 
Depth of Precipitation (Inches) 


24-hour Duration 72-hour Duration 


10 % AEP  4.52 5.59 
1% AEP  7.64 9.38 


 


 2.0 Study Background 
2.1 Study Authority 
This study is a special study under the Flood Plain Management Services (FPMS) program and 
is authorized by Section 206 of the Flood Control Act of 1960 (P.L. 86-645), as amended. The 
program allows USACE to conduct small, conceptual studies for local communities. 
 


“That, in recognition of the increasing use and development of the 
floodplains of the rivers of the United States and of the need for 
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information on flood hazards to serve as a guide to such development, and 
as a basis for avoiding future flood hazards by regulation of use by States 
and municipalities, the Secretary of the Army, through the Chief of 
Engineers, Department of the Army, is hereby authorized to compile and 
disseminate information on floods and flood damages, including 
identification of areas subject to inundation by floods of various 
magnitudes and frequencies, and general criteria for guidance in the use of 
flood plain areas; and to provide engineering advice to local interests for 
their use in planning to ameliorate the flood hazard: Provided, that the 
necessary surveys and studies will be made and such information and 
advice will be provided for specific localities only upon the request of a 
State or responsible local governmental agency and upon approval by the 
Chief of Engineers.” 


 
The City of Cahokia Heights provided a letter of request to the District Commander on July 10, 
2023 asking for support under the FPMS authority.  The letter and scope of work were provided 
to the MVD FPMS Program Manager and HQUSACE Program Manager which was approved and 
funded.  USACE FPMS assistance is a priority among Senators Durbin and Duckworth and was 
the subject of a Senate Effects Statement in May 2023. 


 
2.2 Study Location 
The study area encompasses portions of Cahokia Heights and East St. Louis, IL and lies within St. 
Clair County.  The area is low-lying and is located in the area known as the American Bottoms 
which lies at the base of the bluffs, subjecting it to upland drainage.  The study area lies behind 
the federally accredited East St. Louis Levee.  


The portion of the study area referred to in this study as Piat Place is bordered by N 58th Street 
to the west, the railroad north of Summit Avenue to the north, Harding Ditch to the east, and 
Whispering Willow Lake in Frank Holten State Park to the south. Within this area, the area 
approximately north of Laura Ave is within the City of East St. Louis, and the area south of Laura 
Ave is in the City of Cahokia Heights. The portion of Harding Ditch within the study area extends 
from its confluence with Schoenberger Creek to the north to the south pump station at Prairie 
Du Pont creek to the south. The study area is entirely within St. Clair County, Illinois. 
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Figure 1 shows the study area boundary and the general vicinity of the area, as well as the 
boundaries between Cahokia Heights and East St. Louis. The Cahokia Heights area was referred 
to historically as the city of Centerville and the villages of Cahokia and Alorton, as they were 
known prior to their merger in May 2021. These historic names may be used in news articles 
and other reports. 


The study area is approximately 517 acres (387 acres Piat Place portion; 130 acres Harding 
Ditch portion) with a population of about 567 residents in the Piat Place portion of the study 
area according to the United States Census Bureau (United States Census Bureau, 2020). 
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Figure 1. Study Area Boundary Map (Inset: Geographic Areas Within Piat Place Portion of the Study Area) 
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2.2.1 Watershed Boundaries 
The study area lies within the larger Prairie du Pont watershed and is within two sub-
watersheds.  Shown in Figure 2, they are the Piat Place (07140101050206) and Frank Holten 
State Park (07140101050209) watersheds. The study area encompasses primarily residential 
structures with some commercial businesses running along State Street. It has relatively little 
greenspace overall and is comprised mostly of urban development, with the exception of Frank 
Holten State Park. The majority of the area is low-lying and has elevations from 402 feet at its 
lowest point up to 450 feet at the highest point within the study area boundaries (see 


Figure 3). Elevations reported are referenced in the NAVD88 vertical datum unless otherwise 
noted. 
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Figure 2. Sub-Watershed Map 
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Figure 3. Topography of the Study Area (2016 Lidar) 
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2.3 Cahokia Heights & East St. Louis History of Flooding, including Piat Place  
2.3.1 Environmental Justice 
Environmental Justice (EJ) is defined as the fair treatment and meaningful involvement of all 
people, regardless of race, color, national origin, or income, with respect to the development, 
implementation, and enforcement of environmental laws, regulations, and policies, with no 
group bearing a disproportionate burden of environmental harms and risks.  The Council on 
Environmental Quality (CEQ) guidance recommends utilizing the Census Bureau’s poverty 
measures in determining populations with low-income.  CEQ has developed a Climate and 
Economic Justice Screening Tool (CEJST) to identify disadvantaged and/or underserved 
communities and the categories of burden. Per Implementation Guidance of the Water 
Resources Development Act 2020, Section 160, an economically disadvantaged community is 
defined as meeting one or more of the following:   


 
a. Low per capita income - The area has a per capita income of 80 percent or less of the 
national average;  
b. Unemployment rate above national average - The area has an unemployment rate that is, for 
the most recent 24-month period for which data are available, at least 1 percent greater than 
the national average unemployment rate;  
c. Indian country as defined in 18 U.S.C. 1151 or in the proximity of an Alaska Native Village;  
d. U.S. Territories; or   
e. Communities identified as disadvantaged by the Council on Environmental Quality’s Climate 
and Economic Justice Screening Tool (USACE, Implementation Guidance for Section 160 of the 
Water Resources Development Act of 2020 dated 14 March 2023).    
 
Using the CEQ’s CJEST (version 1.0) (CEQ, Climate and Economic Justice Screening Tool v. 1.0, 
2024), the study team determined this study area does meet the criteria as a disadvantaged 
community.  Per CJEST the study area is economically disadvantaged because it meets the 
following categories: climate change, energy, health, workforce development, and low income 
(see Appendix C – Environmental Justice). This information may aid in the development of grant 
applications for technical/financial assistance to support flood mitigation actions identified in 
this report.    


2.3.2 History of Flooding  
The study area has endured decades-long challenges with repeated flooding as a result of 
several factors including development in low lying areas, upland drainage, increased intensity 
and frequency of storm events, undersized and failing infrastructure, and maintenance 
challenges. Water is currently unable to drain effectively from the study area following 
precipitation events, resulting in flooding of roads and structures. The level of inundation can 
range from inches to several feet.  
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The extreme rain event on July 26, 2022, produced several feet of inundation to structures. This 
event caused considerable structural damage within the study area. Moderate to significant 
flooding events also have the potential to limit vehicular and pedestrian movement.   


The following is an excerpt from the EPA trip report dated July 25-26, 2022:  


“During the early hours of July 26, 2022, a severe rain event occurred in the St. Louis 
area, including Cahokia Heights. Over 6 inches of rain fell over Cahokia Heights over an 
11-hour period from 1:00 A.M. to noon on July 26 (based on National Weather Service 
data for the St. Louis Downtown Airport, located in Cahokia Heights). As a result of the 
storm, which caused widespread flooding throughout the region, the City's Public Works 
staff were deployed to respond to emergencies throughout the City on July 26.”  


The NOAA Weather Service website shows surrounding areas (St. Louis Science Center to the 
west & Scott Air Force Base to the east) receiving 8.5 to 8.7 inches of rain on July 26, 2022.  


The extreme rain event on 15-16 July 2024 occurred while this study was underway, after the 
hydrologic modeling had been completed. Approximately six to seven inches of rain fell over 
the study area in a 24-hour period. The majority or rain fell within a six to eight-hour period.  
The rain event equated to approximately a 1-2% AEP storm event (as estimated by USACE 
based on National Weather Service data) and resulted in a St. Clair County and a State of Illinois 
disaster declaration, with a federal declaration pending as of early September 2024.  


2.4 Flood Impacts 
The Piat Place portion of the study area is a flat, low-lying area. There are antiquated storm 
sewers that primarily drain this area into Harding Ditch.  Portions of the storm sewer system are 
mostly blocked and filled with trash and are likely undersized. A functioning flap gate prevents 
backup from Harding Ditch into the Piat Place neighborhood, however, drainage into Harding 
Ditch is limited when the flap gate is closed.  Widespread flooding in this area is of utmost 
concern, as it poses a threat to the health and economic stability of the community. Localized 
flooding has been shown to be a continued problem, and Harding Ditch backwater continues to 
worsen the situation.  
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The specific problems in the Piat Place portion of the study area identified by the hydraulic 
analysis (including IDNR storm sewer data) are shown in 


 


Figure 4. 
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Figure 4. Problem Areas Identified by Hydraulic Modeling in this Study
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2.4.1 Flooding on Roads 
During the July 26, 2022, flood event, several area streets in the Piat Place neighborhood were 
impassible to pedestrian and vehicular traffic for a period of several hours. Figure 5 shows 
inundation on North 62nd Street in the Piat Place neighborhood during the July 2022 flooding 
event.  The waters receded relatively quickly but left sediment and debris on the streets.  
 


 


Figure 5. North 62nd Street facing Northeast during July 2022 Flooding (Photo: USACE)  


 


Figure 6. North 63rd Street Facing South during July 2024 Flooding (Photo: USACE) 
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2.4.2 Impacts on Structures  
The impact of flooding to structures can be devastating. Figure 6 and Figure 7 show inundation 
at the Piat Place neighborhood during flooding in July 2024. Repeated inundation can cause 
structures to develop mold and become structurally compromised.  


 


 


Figure 7. Photo: Piat Place Facing Northwest During July 16, 2024 Flooding (IDNR drone) 


2.4.3 Impacts on Sanitary Sewer  
Flooding issues in the study area have exacerbated existing sanitary sewer problems for years. 
During rain events, the sanitary sewer system appears to become overwhelmed and begins 
surcharging. Surcharging occurs when the capacity of the system is exceeded, and water begins 
coming up to the surface. This results in sewage backing up into residences, streets, and yards. 
While the sanitary sewer problems are separate from the storm sewer concerns noted in this 
report, any improvements to the storm sewer and flooding issues are anticipated to have a 
positive impact on the sanitary sewer issues as well, by preventing surface drainage from 
intruding into the sanitary sewer system. In order to address the sanitary sewer issues, the city 
of Cahokia Heights is partnering with USACE on a Section 219 project to initiate crucial sanitary 
sewer system improvements.  
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 3.0 Existing Conditions 
3.1 Flood Risk Management Context 
The study area lies within the larger Metro East Levee system (Figure 8). The primary outlet for 
the interior drainage within the Piat Place portion of the study area is Harding Ditch. Harding 
Ditch runs along the East side of the study area heading south, eventually reaching Prairie du 
Pont Creek which empties directly into the Mississippi River.  Harding Ditch is maintained by 
MESD.  The MESD south pump station brings water from Harding Ditch into Prairie du Pont 
Creek.  Operation of the MESD south pump station is directly affected by Mississippi River 
conditions.  Therefore, conditions on the Mississippi River affect water levels on Harding Ditch.  
Flooding problems on Harding Ditch have been noted during high Mississippi River stages; see 
Section 3.2.3 for more detail.
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Figure 8. Study Area and Vicinity Drainage Map 
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3.2 Hydraulics and Hydrology 
3.2.1 Existing Storm Sewer System 
Information and data about the existing storm sewer system were identified from a 2023 IDNR 
storm sewer survey, PCSWMM modeling of the storm sewer system (see Section 7.0), issues 
identified by residents in a HeartLands Conservancy map, field observations, input from partner 
organizations including the cities of East St. Louis and Cahokia Heights, and conversations with 
residents in the project area during a site visit on 21 March 2024.  


The current state of the storm sewer systems is poor.  Several inlets are filled with silt and 
trash.  Several are damaged and do not properly drain the contributing area, leaving standing 
water.  Several areas do not drain into their intended inlet due to changes in the roadway or 
land surface.  These inlet conditions do not provide adequate drainage and leave water ponded 
in the roadways and ditches.  Several pipes have adverse slopes, probably due to settlement 
over time, which further restricts drainage in the network.  The ditches in several areas along 
the roadside are discontinuous.  Either due to settlement or landowners regrading yards, most 
ditches do not drain as originally conceived.  As a result, standing water can be seen throughout 
the drainage area. 


The wetland area north and south of Summit Avenue has ditches and culverts connecting the 
wetlands.  There are ditches alongside Summit Avenue and a culvert that allows flow under the 
Interstate 255 overpass.  East of Interstate 255, the area drains to a culvert into Harding Ditch. 
The north wetland area does not have a clear path to drain into Harding Ditch.  Figure 9 shows 
a blocked storm sewer culvert in the wetland area north of Summit Avenue. 


 
Figure 10 is a photo taken on a site visit (in non-flood conditions) from Summit Avenue, 
showing high water in the existing condition in the area north of Summit Avenue.  
 
The area directly south of State Street is mainly drained by a ditch that parallels Ridge Avenue.  
The ditch turns and runs along Interstate 255 before entering a culvert that drains to Harding 
Ditch.  A functioning flap gate prevents backup from Harding Ditch into the Piat Place 
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neighborhood. The Piat Place portion of the study area contains an existing storm sewer 
network for drainage which primarily drains under Interstate 255 into Harding Ditch.  Flap gates 
are employed to restrict backwater from Harding Ditch.   
Appendix A – Hydrology and Hydraulics contains more detailed information on hydraulics and 
hydrology in the study area. 


 


 


Figure 9. Blocked Culvert Under I-255 Adjacent to Summit Avenue Wetlands (Photo: USACE, March 
2024) 
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Figure 10. Wetland area North of Summit Ave, Showing Standing Water (Photo: USACE, 2024) 


3.2.4 Hydrologic Modeling – Piat Place Portion of Study Area 
Hydraulic engineers ran numerical stormwater and hydraulic models to capture the existing 
conditions of the area drainage.  The PC Stormwater Management Model (PCSWMM) was 
utilized for modeling stormwater in pipe networks, and additional hydraulic modeling was 
completed using the Hydrologic Engineering Center’s River Analysis System (HEC-RAS).  These 
models were also used to examine the effects of the proposed measures.  The models used a 
terrain dataset that incorporated additional field survey data collected by USACE.  The storm 
sewer network analysis relied on a storm sewer survey performed by IDNR in 2023. Appendix A 
– Hydrology and Hydraulics has more information on the modeling methods. 


HEC-RAS simulations provided flood inundation data for the study area west of Harding Ditch. 
Figure 11 and Figure 12 show flood inundation in the 10% AEP event, and Figure 13 and Figure 
14 show inundation in the 1% AEP event. In the illustrations, the darker the inundation color, 
the higher the depth of water. As seen in the figures, flooding occurs throughout the 
watersheds during a 10% AEP storm event.  The sewer lines surcharge at the storm inlets 
inundating the area around them.  This indicates that the existing sewer and ditch networks are 
inadequate to drain the watersheds.  The primary problem areas in the Piat Place portion of the 
study area are the north area wetland waters encroaching on Summit Avenue, drainage around 
the State Street/Interstate 255 interchange, and the Piat Place neighborhood flooding. 
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Figure 11. Existing Storm Sewer Infrastructure and 10% AEP (10-year) Flood Inundation – North of State Street.  
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Figure 12.  Existing Storm Sewer Infrastructure and 10% AEP (10-year) Flood Inundation - South of State Street. 
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Figure 13. Existing Storm Sewer Infrastructure and 1% AEP (100-year) Flood Inundation – North of State Street  
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Figure 14. Existing Storm Sewer Infrastructure and 1% AEP (100-year) Flood Inundation – South of State Street 
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3.2.3 Hydrologic Modeling – Harding Ditch Portion of Study Area 
As discussed in Sec. 3.1, Harding Ditch is the primary drainage path for the southern portion of 
the Metro East Levee system with multiple tributaries that empty into the ditch. To assess the 
degree of flooding in the region from Harding Ditch, a HEC-RAS model was created from a 2012 
existing MESD system model. The 2012 model was built with both cross sections surveyed in 
2012 and from plans of the original design channel. 


As noted in Section 1.1 (Scope), an analysis of the entire Harding Ditch watershed was outside 
the scope of this study. The portion of Harding Ditch assessed in this study extends from 
Schoenberger Creek in the north to the south pump station at Prairie Du Pont Creek in the 
south. To assess changes in Harding Ditch over time, new channel cross section data was 
gathered by USACE in 2024.  These cross-sections were compared against what was in the 
original 2012 HEC-RAS model.  The analysis showed that the channel has narrowed over time.  
It degraded (eroded) in the upstream sections and aggregated (received deposition) in the 
downstream segments.  This has led to increased water levels in Harding Ditch.  


High Mississippi River stages require operation of the MESD south pump station for the 
drainage from Harding Ditch.  When stages exceed 21.5 feet at the St. Louis gage on the 
Mississippi River, the gravity drains at the south pump station are closed and pump operation 
moves water from Harding Ditch into Prairie du Pont Creek.  While under these higher 
backwater conditions, operation of the pump station is not as efficient for conveyance of 
stormwater as during gravity flow conditions (low Mississippi River stages).  Though the 
probability of a high Mississippi River stage coincident with a 10% AEP or 1% AEP interior flood 
event is low, extensive Harding Ditch backwater flooding is still possible.  


Results from the HEC-RAS modeling of the Harding Ditch project area demonstrate that the 
influence of backwater flooding from Harding Ditch extends approximately five miles upstream 
of the south pump station during a 1% AEP storm event.  This places the backwater effect to 
just upstream of the Canal 1 confluence.  This signifies that the backwater effects propagate 
upstream on Canal 1 as well as influence the Frank Holten State Park (FHSP) lake levels. Harding 
Ditch backwater reaches Lake Drive on Canal 1 during the 1% AEP storm event with low 
Mississippi River stages as well.   


Figure 15 and Figure 16 show Harding Ditch with water at the bank level in July 2022.  


Further detail on the differences in Harding Ditch frequency water surface profiles from the 
2012 and 2024 modeling are discussed in Appendix A – Hydrology and Hydraulics. 
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Figure 15. Harding Ditch with Water at Bank Level (Photo: USACE, July 2022) 


 


 


Figure 16. Harding Ditch Facing South (Parkside Pump Station Seen on Left Bank) July 26, 2022 (Photo 
Courtesy of Cahokia Heights Mayor Curtis McCall)  







Piat Place & Harding Ditch Flood Hazard Analysis (FPMS) 


27 | P a g e  
 


 4.0 Study Assumptions and Constraints 
4.1 Assumptions 
Several site visits were performed to determine channel conditions, drainage structure 
(manholes, culverts etc.) and pump station conditions, and survey elevations. A survey of storm 
sewer networks was conducted by IDNR in 2023. However, not all required information was 
able to be obtained and some assumptions were needed. 


Assumptions were made regarding how the sewer lines connect and the dimensions of some 
culverts and pipes in the Piat Place portion of the study area where IDNR survey data was not 
available. The modeling was shared with partners following the Interagency Partner Meeting in 
April 2024 to obtain review from personnel most familiar with the area. 


Several inlets were silted-in or filled with trash.  Inlet invert information could not be collected. 
In these cases, invert elevations were interpolated from surrounding inlet inverts.  Where there 
were groups of inlets silted-in, inverts were set approximately two to three feet below the 
ground surface. 


The alternatives formulated and presented in this report have a 10% AEP rainfall event level of 
design. The 10% AEP storm event was used, as it is the standard threshold for storm sewer 
system capacity.  It coincides with St. Clair County regulations for storm water management. 
Less frequent events, such as the 1% AEP event, are simulated to ensure water does not enter 
structures. 


The Piat Place FPMS study hydraulic analysis assumed that a 24-hour duration is sufficient to 
capture the extents of flooding in the study area. For the Harding Ditch analysis, a 72-hour 
duration was used. The storm durations used for each portion of the study area are based on 
the time that it takes for runoff to travel from the most upstream point in the watershed to the 
most downstream point.  


The assumption was made that the Harding Ditch levees are functioning and would continue to 
function in the future without project condition. No stability or seepage analyses were 
performed as part of this study. 


As noted in Section 1.1 (Scope), an analysis of the entire Harding Ditch watershed was outside 
the scope of this study. Any potential projects upstream of the study area, such as a project 
under consideration by partners at Spring Lake, may reduce flow into Harding Ditch but are not 
captured in this analysis. Conversely, potential projects or development upstream of the study 
area that might increase flow into Harding Ditch are not accounted for. 


4.2 Constraints and Considerations 
Constraints are restrictions that limit the planning process. Some constraints are general and 
common to all studies (such as resource constraints and legal and policy constraints). Resource 
constraints are those associated with limits on knowledge, expertise, experience, ability, data, 
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information, money and time. Legal and policy constraints are those defined by law, USACE 
policy and guidance. Other constraints are specific and unique to each study. Study 
considerations include information that may influence the study process or conclusions.  A clear 
understanding of constraints and considerations is essential to the success of the planning and 
evaluation process. 
 
The following specific constraints were identified for this study: 
• The study is limited to the scope and funding identified in the FPMS Scope of Work 


developed between USACE and the City of Cahokia Heights & East St. Louis. 
• The availability of storm sewer and pump station data may impact the model accuracy. 
• No measure should be implemented that negatively impacts an adjacent or larger 


watershed. 
 


The following are considerations for the study: 
• A potential project may need outside entity and/or government buy-in to aid in 


implementation and potential funding. 
• Negative impacts to other areas with proposed modifications should be avoided if possible 


and addressed if unavoidable.  
• Avoid or minimize negative environmental and cultural impacts.  
• Construction should take place from downstream to upstream, to prevent increased pipe 


sizes from overloading the storm sewer system. 
• Alternatives typically require cooperation of cities and/or property owners to install and 


maintain them. 
• Coincident frequency of high and low Mississippi River levels and their impact on the water 


surface levels on Harding Ditch (see Appendix A-Section 4.2.5).   


 5.0 Structural Measures to Reduce Flood Damages 
A management measure is a feature or an activity that can be implemented at a specific 
geographic site to address one or more identified problems. Management measures are the 
building blocks of alternative plans and are categorized as structural and nonstructural. 


Structural measures are physical modifications designed to reduce the frequency of damaging 
levels of flood inundation. Structural measures can be designed to act as a physical barrier 
between floodwaters and structures at risk of being damaged by those floodwaters, or physical 
systems to convey water away from the area. Structural measures considered in this report 
include detention basins and storm water conveyance systems (pump stations, storm sewers, 
channels, and culverts).  
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5.1 Stormwater Conveyance  
5.1.1 Storm Sewers 
Storm sewers are drains that carry surface water runoff from rainfall and melting snow. These 
sewers convey this runoff to water bodies such as catch basins, creeks, rivers, and lakes. A 
storm sewer's components include the above-ground drain that is usually found at street-level, 
just below the sidewalk line, and the subsurface piping that carries the water downstream. The 
storm sewer networks within the study area are undersized and in disrepair. Replacement and 
repair of the storm sewer networks is needed. Additional inlets are also proposed for areas with 
insufficient drainage.  


5.1.2 Channels 
Modifications to channels can include many types of actions that modify the flow 
characteristics of the water. For this study, the channel modification includes cleaning out 
(deepening) the existing channels to remove the sediment that has built up over decades and 
increase their capacity to hold and carry water. It should be noted that these are not 
permanent modifications and will need to be maintained. Over time, sediment will inevitably 
deposit in the channel again, reducing the capacity until removed again. 


5.1.3 Culverts 
A culvert is any enclosed channel open at both ends carrying water through an artificial barrier 
such as a roadway embankment. Culverts are the structures in line with the drainage ditches 
that pass under roadways, driveways, or berms. Culverts will begin to fill with sediment and 
debris, requiring additional cleanouts in the future.  They can also be damaged or settle over 
time, preventing them from continuing to carry water.  Debris clogs may be prevented or more 
easily removed if grating is added to the culvert ends. 


5.2 New Pump Stations at Harding Ditch 
Improvements to the Piat Place portion of the study area could include construction of a pump 
station to move water out of the neighborhoods and into Harding Ditch. Pump station 
capacities of 30, 100, or 175 cubic feet per second (cfs) were considered. The station design 
may consist of submersible pumps with discharge piping of either 24, 30, or 42-inch steel piping 
to ensure the appropriate velocities. This is the assumed configuration needed based on 
preliminary analysis and similarities to the Parkside pump station with specifics to be 
established during a design phase. The station should be designed for automatic operation with 
float switches, and a manual override option. 


5.3 Harding Ditch Dredging 
As discussed in Section 3.2.3, Harding Ditch has narrowed over time.  It degraded in the 
upstream sections and aggregated in the downstream segments south of Highway 163. This has 
led to increased water levels in Harding Ditch.  Therefore, returning the channel to original 
design conditions is warranted. In order to return the channel to original design, the upstream 
sections need to be widened, and the downstream sections need to be widened and deepened. 







Piat Place & Harding Ditch Flood Hazard Analysis (FPMS) 


30 | P a g e  
 


Harding Ditch modifications would require disposal of dredge material. There are two options 
for dredge disposal: 1) hauling to a landfill, and 2) local disposal on adjacent land on the other 
side of the Harding Ditch embankment. Local disposal requires USACE regulatory 
permitting. This project assumes the conservative option of hauling to a landfill in its cost 
estimate of dredge disposal from Harding Ditch. 


Local disposal of dredge material (e.g., creating new disposal areas outside the channel) would 
involve additional considerations, including determination of permitting requirements, avoiding 
placement of material in wetlands, and acquiring the necessary real estate interests. 


A Section 404 permit would be needed for any Harding Ditch dredging; disposal of the spoil 
material should avoid wetlands. The original Section 401 certification would likely allow 
dredging and widening to restore the channel to its original design conditions.  


The Nationwide Permit (NWP) 41 is generally used for the removal of accumulated sediment 
and reshaping of the ditch/canal banks. Some of the key restrictions or language within the 
permit are: 


“The reshaping of the drainage ditch cannot increase drainage capacity beyond the 
original as-built capacity nor can it expand the area drained by the drainage ditch as 
originally constructed (i.e., the capacity of the drainage ditch must be the same as 
originally constructed and it cannot drain additional wetlands or other waters of the 
United States). 


“Compensatory mitigation is not required because the work is designed to improve 
water quality. 


“This NWP does not authorize the relocation of drainage or irrigation ditches 
constructed in waters of the United States; the location of the centerline of the 
reshaped drainage or irrigation ditch must be approximately the same as the location of 
the centerline of the original drainage or irrigation ditch. 


“This NWP does not authorize stream channelization or stream relocation projects.” 


Other permits such as NWP 3 or NWP 31 could potentially cover some of the activities outside 
of the NWP 41.  


5.4 New Pump Stations at South Pump Station 
In addition to Harding Ditch channel widening and deepening, new pump stations at the south 
pump station were considered to increase the pump capacity from Harding Ditch to Prairie Du 
Pont Creek. The current configuration of the south pump station includes four identical electric, 
vertical, mixed flow pumps each with a capacity of 60,000 gallons per minute (gpm) (134 cfs) 
and 42-inch diameter discharge pipes.  An increase of one or two pumps was considered (131.5 
cfs each). 
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5.5 Constructed Wetland 
Constructed wetlands are human-made treatment systems using the natural processes 
occurring in wetland vegetation and soils to slow flood velocities, improve water quality, create 
wildlife habitat, and in some cases provide recreation opportunities. 


Based on preliminary analysis of available open space, a wetland area could be created in Frank 
Holten State Park north of Whispering Willow Lake which would remain wet during non-flood 
conditions. The wetland would receive flow from new sewer lines in the Piat Place 
neighborhood to the north, and discharge into the lake to the south. The wetland would 
increase storage during flood events and improve water quality of water entering the lake. 


Any use of IDNR lands would require appropriate coordination and approval with the state.  


 


5.6 Stormwater Detention 
A detention basin is a storage area designed to mitigate adverse impacts of excess water by 
holding that water and gradually releasing it downstream. A conceptual design for a typical in-
line detention basin is presented in Figure 17.  


A detention basin could be implemented in Frank Holten State Park north of Whispering Willow 
Lake as a dry detention pond which would remain dry during non-flood conditions, so that 
maximum storage would be available during storm events. 


There are vacant areas adjacent to Harding Ditch that could be modified for off channel 
detention storage, such as the field south of State Street and east of Interstate 255 owned by 
the State of Illinois. A detention basin in this location was not analyzed in this study; a 
subsequent study could assess potential designs and the magnitude of Harding Ditch stage 
reduction. 
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Figure 17. Detention Basin Design Example (Connecticut Department of Environmental Protection, 2004) 


5.7 Road Raise 
A road raise (elevation of the road surface) was considered for Summit Avenue as a way to 
increase the accessibility of the road during flood events. The road elevations used in design 
would be based on a certain percent AEP flood event. The frequency storm events examined 
were the 10%, 4%, and 1% AEP events; a frequency of 1% AEP was selected as the design 
frequency to develop quantities and costs for this study.  
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5.7 Low Impact Design 
Low Impact Design (LID) measures were considered for the Piat Place portion of the study area.  
LID measures include (but are not limited to): rain gardens, non-potable rainwater harvesting, 
and permeable surfaces. These are considered interception actions that hold water in the area 
as opposed to moving it away. Detailed analysis of the capabilities of these measures were not 
within the scope of this study, but it is unlikely that these measures would sufficiently address 
flood risk reduction in the study area without additional infrastructure improvements. These 
measures can still be considered as a means of supplementing other flood risk reduction 
actions.  


 6.0   Nonstructural Measures  
Nonstructural measures reduce flood damages without significantly altering the nature or 
extent of flooding. Damage reduction from nonstructural measures is accomplished by 
changing the use of the floodplains, or by altering existing uses to accommodate the flood 
hazard. Examples are flood proofing, relocation or elevation of structures, flood warning and 
preparedness systems (including associated emergency measures), and regulation of floodplain 
uses. The information in this section is provided for awareness as the sponsors look to future 
flood risk reduction planning efforts. Due to budget constraints of this study, no analysis was 
conducted on non-structural measures.  


The following information on nonstructural measures was summarized from the August 2023 
Cahokia Heights and East St. Louis Flood Hazard Analysis FPMS report; more information on 
each measure can be found in that report. 


6.1 Dry Floodproofing 
Dry floodproofing consists of modifying the structure to make it watertight below the level of 
floodwater. It can be applied to residential homes as well as commercial and industrial 
structures. Based on laboratory tests, a “conventional” built structure can generally be dry 
floodproofed up to 3 feet. Structural analysis of the strength of the walls would be required if a 
higher level of protection is desired. Making the structure watertight requires sealing the walls 
with waterproof coatings, impermeable membranes, or a supplemental layer of masonry or 
concrete.  A sump pump and/or French drain system should also be installed as part of the 
measure. Closure panels are used at openings such as windows and doors. Dry floodproofing is 
not recommended for basements or crawlspaces due to excessive costs of reinforcing the 
exterior walls, preventing seepage, and the possibility of making the whole structure buoyant. 
Excessive floodwater velocities can damage the floodproofing materials, and unless a passive 
system is incorporated into the design, there may not be adequate time to install closures 
during a flash flood event. Extra caution should be taken when considering dry floodproofing 
for residential structures due to associated risks including installation challenges, structural 
integrity, passive or manual operation, life safety and flood insurance limitations. Figure 18 
shows a diagram that summarizes the features of dry floodproofing.  
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Figure 18. Dry Floodproofing Diagram 


6.2 Wet Floodproofing 
Wet floodproofing allows water to move into the enclosed parts of a structure (e.g., crawlspace 
or unoccupied area) and then move out when the water recedes. Construction materials and 
finishing materials need to be water resistant and all utilities must be elevated above the design 
flood elevation. Wet floodproofing is generally not applicable in large flood depths which could 
create large forces on interior walls, or in high velocity flows or flashy conditions which will not 
allow hydrodynamic pressures to equalize quickly. Wet floodproofing may be applied to 
commercial and industrial structures when combined with a flood warning and flood 
preparedness plan.  


While not typically recommended, a residential structure can be wet floodproofed by being 
constructed and finished with water resistant materials as shown in Figure 19. Wet 
floodproofing is best suited for warehouse structures given the open floorplans that can be 
retrofitted to elevate high value machinery and inventory.   


 


 


 


 


 


 


 


Figure 19. Wet Floodproofing Diagram 
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6.3 Elevation 
Elevation (Figure 20) is the lifting of an existing structure to an elevation which is at least equal 
to or greater than the target flood elevation. The final elevation should place the first floor and 
associated ductwork, plumbing, mechanical and electrical systems above the design water 
surface elevation. In many elevation scenarios, the cost of elevating a structure an extra foot or 
two is less expensive than the first foot, due to the cost incurred for mobilizing equipment. 
Elevation can be performed using fill material, on extended foundation walls, on piers, posts, 
piles, and columns. Elevation is also a very successful measure for reinforced slab on grade 
structures. It is possible that the structure being assessed has an existing crawlspace or 
basement which would require abandoning to reduce future flood damages and to implement 
the structural supports for the elevation. Abandonment would consist of filling in the existing 
basement or crawlspace with clean run fill material and possibly capping with concrete. If the 
basement or crawlspace is abandoned, a small addition to the structure may need to be 
constructed on the side of the structure above the projected water surface elevation to contain 
utilities and mechanical equipment.  


Figure 20. Elevation of a Residential Structure (Image: USACE) 


6.4 Acquisition or Relocation  
Structure acquisition (buyout) and relocations are mitigation strategies that remove the hazard 
from the floodplain, which is the only nonstructural alternative that permanently reduces flood 
risk.  


6.4.1 Acquisition 
Property acquisition consists of purchasing the at-risk structure and land that the structure sat 
upon. The structure is either demolished or is sold to others and relocated to a site outside of 
the floodplain. The land where the structure was originally located is purchased, becoming 
deed restricted to prevent development from occurring in the future, and becomes available 
for open space management. Property acquisition and structure removal are usually associated 
with frequently damaged structures. Implementation of other measures may be effective but if 
a structure is subject to repeated damage, this measure may represent the best alternative to 
eliminating risks to the property and residents in perpetuity. Acquisition and conversion to 
open space (Figure 21) reduces the opportunity for flood damages, causes no increase in flood 
potential elsewhere, and improves the natural riparian environment. 
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Figure 21. Acquisition (Buyout) of a Residential Structure and Conversion to Open Space 


6.4.2 Relocation 
Relocation requires physically moving the existing at-risk structure away from the flood hazard 
area to a location which is completely outside of the floodplain. The land where the structure 
had been originally located is purchased, becoming deed restricted to prevent development 
from occurring in the future, and becomes available for open space management. Relocation 
makes the most sense when at-risk structures can be relocated from a high flood risk area to a 
location of no flood risk. Where possible, relocating a structure within its existing community 
continues to support the local tax structure which could otherwise be adversely impacted by a 
significant number of acquisitions, and provides societal cohesion for the relocated residents. 
Permanent relocation and conversion to open space reduces the risk for flood damages, causes 
no increase in flood potential elsewhere, and improves the natural riparian environment. 


6.5 Floodplain Mapping 
Floodplain mapping is a non-physical, nonstructural measure that identifies flood risk, whether 
in the form of a map which portrays flood boundaries, or as an inundation map illustrating the 
depth of flooding. This measure is a significant tool when assessing and communicating flood 
risk.  


6.6 Risk Communication 
Risk communication develops and uses educational tools such as presentations, workshops, 
hand-outs, and pamphlets to communicate flood risk and flood risk reduction measures to 
government entities and floodplain occupants in an effort to reduce the consequences 
associated with flooding.  


6.7 Land Use Regulations and Ordinances 
Land use regulations are effective tools in reducing flood risk and flood damage. The principles 
of these tools are based in the National Flood Insurance Program (NFIP) which requires 
minimum standards of floodplain regulation. Floodplain ordinances restrict or control 
development that would significantly increase flood levels and are particularly restrictive in 
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floodway areas that include the stream and a high velocity flood area adjacent to the stream. 
Development is normally allowed in the floodplain area outside of the designated floodway (in 
the floodway fringe), but this development must be elevated on fill or by some other method 
so that it would not be damaged by a 1% AEP flood event. Communities and counties have the 
option of passing more restrictive floodplain ordinances or development regulations such as 
those that would earn points in FEMA’s Community Rating System program. Floodplain 
ordinances that comply with the National Flood Insurance Program requirements are in effect 
in St. Clair County Flood Plain Code - Chapter 13.  


 7.0 Array of Alternatives Evaluated 
For this study, alternatives were developed for four geographic areas (Figure 1) within the study 
area which are largely hydraulically independent based on sewer lines and ditches: 


1. North of Summit Ave: Area north of Summit Ave, bounded to the south by Summit Ave, 
to the north by the railroad, to the east by Harding Ditch, and to the west by N 58th 
Street. 


2. North of State Street: Area generally north of State Street, bounded to the south 
approximately by State Street, to the north by Summit Ave, to the east by Harding Ditch, 
and to the west by N 58th Street. 


3. Piat Place Neighborhood: Area south of State Street bounded to the south by 
Whispering Willow Lake in Frank Holten State Park, to the north by State Street, to the 
east by Harding Ditch, and to the west by N 59th Street and an approximate northeast-
southwest oriented boundary between N 59th Street and Whispering Willow Lake. 


4. Harding Ditch: Length of Harding Ditch bounded by Schoenberger Creek to the north, 
Prairie Du Pont Creek to the south, and the levees on the east and west sides of the 
ditch. 


Within these geographic areas, ten alternatives were developed using only structural measures 
described in Section 5.0. The alternatives were named based on their location and level of flood 
risk reduction, as shown in Table 3. 


The alternatives were developed to provide varying levels of flood risk reduction using 
structural measures. The study team approached development of the alternatives based on 
expected flood risk reduction and cost. The Limited Flood Risk Reduction alternatives were 
developed to provide the least costly option that would have some risk reduction impact. For 
some areas, Intermediate Flood Risk Reduction alternatives were developed to provide a 
middle option in terms of cost and level of risk reduction. The Maximum Flood Risk Reduction 
alternatives were developed to provide the highest level of risk reduction.  


For the Summit Ave and State Street geographic areas, the study team only developed a 
Limited and a Maximum Flood Risk Reduction alternative because fewer feasible alternative 
options were available, and to keep the overall number of alternatives in the study to a 
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manageable number per the scope of the effort. For the Piat Place geographic area, the study 
team developed two Intermediate alternatives and one Maximum Flood Risk Reduction 
alternative; while the team had anticipated there would be a Limited Flood Risk Reduction 
option at a lower cost, the lowest cost alternative, Alternative 5 – Piat A, had a similar 
intermediate level of flood risk reduction to the intermediate cost alternative, Alternative 6 – 
Piat B.  For Harding Ditch, the study team developed Limited, Intermediate, and Maximum 
Flood Risk Reduction alternatives because each was a feasible option with a significantly 
different level of flood risk reduction and cost. 


 


Table 3. Alternatives Evaluated 


Alternative Short Description of Alternative  
1 – Summit A 
(Limited Flood Risk 
Reduction) 


Least flood risk reduction, least costly alternative for the area north of 
Summit Ave. Provides limited flood risk reduction. Includes raising low 
sections of Summit Avenue. 


2 – Summit B 
(Maximum Flood Risk 
Reduction) 


Higher flood risk reduction, higher cost alternative for the area north of 
Summit Ave. Provides greater flood risk reduction. Includes installing culverts 
and storm sewer lines, cleaning out ditches, and adding a small pump station 
to move water into Harding Ditch during high stages. 


3 – State Street A 
(Limited Flood Risk 
Reduction) 


Least flood risk reduction, least costly alternative for the area north of State 
Street but south of Summit Ave. Provides limited flood risk reduction. 
Focusing on flooding in the vicinity of Interstate 255 and State Street, this 
alternative includes replacing and installing new inlets and storm sewer lines 
and adding a pump station to move water into Harding Ditch. 


4 – State Street B 
(Maximum Flood Risk 
Reduction) 


Higher flood risk reduction, higher cost alternative for the area north of State 
Street. Provides greater flood risk reduction. Includes replacing and installing 
new inlets and storm sewer line throughout the entire neighborhood north of 
State Street.  Compared to Alternative 3, it proposes a larger pump station to 
move water from the proposed sewer system into Harding Ditch. 


5 – Piat A 
(Intermediate Flood 
Risk Reduction A – 
South Ditch)  


Intermediate flood risk reduction, least cost alternative for the Piat Place 
neighborhood. Increases the level of flood risk reduction to a similar level to 
Alternative 6. Includes, replacing storm sewer line and inlets and a new sewer 
line that directs flow south along 62nd Street to a new ditch that empties into 
Whispering Willow Lake in Frank Holten State Park. 


6 – Piat B 
(Intermediate Flood 
Risk Reduction B – 
East Under Highway) 


Intermediate flood risk reduction, intermediate cost alternative for the Piat 
Place neighborhood. Increases the level of flood risk reduction to a similar 
level to Alternative 5. Includes, replacing storm sewer line and inlets, and a 
new sewer line bored under Interstate 255 directing flow eastward to a new 
pump station that discharges into Harding Ditch.  


7 – Piat C (Maximum 
Flood Risk Reduction)  


Higher flood risk reduction, highest cost alternative for the Piat Place 
neighborhood.  Provides the highest level of flood risk reduction.  Has a 
similar sewer system in the Piat Place neighborhood as in Alternative 5.  
Includes, replacing storm sewer line and inlets and a new sewer line that 
directs flow south along 62nd Street to a new detention area or wetland that 
empties into Whispering Willow Lake in Frank Holten State Park. 
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Alternative Short Description of Alternative  
8 – Harding A 
(Limited Flood Risk 
Reduction) 


Least flood risk reduction, least cost alternative for Harding Ditch. Provides 
limited flood risk reduction. Includes widening and deepening Harding Ditch, 
restoring it to approximately its design condition. 


9 – Harding B 
(Intermediate Flood 
Risk Reduction) 


Intermediate flood risk reduction, intermediate cost alternative for Harding 
Ditch. Increases the level of flood risk reduction. Includes widening and 
deepening Harding Ditch, restoring it to approximately its design condition, 
and adding one pump station at the existing south pump station location. 


10 – Harding C 
(Maximum Flood Risk 
Reduction) 


Highest flood risk reduction, highest cost alternative for Harding Ditch. 
Provides the highest level of flood risk reduction. Includes widening and 
deepening Harding Ditch, restoring it to approximately its design condition, 
and adding two pump stations at the existing south pump station location. 


 


Note: Through implementation of the proposed measures, there is some level of risk of 
transferring flood impacts downstream, or between sub-watersheds.  Preliminary analysis of 
increased discharges into Harding Ditch shows that for a uniform 72-hour duration storm event 
over the entire Harding Ditch watershed, peak storm sewer system discharges from the Piat 
Place study area will reach Harding Ditch before the Harding Ditch reaches its peak stages.  
Also, the addition of Piat Place drainage into Whispering Willow Lake is not anticipated to be an 
issue as impacts would be localized and minor.   


 


7.1 North of Summit Ave 
Table 4 shows a summary of the measures and alternatives developed for the area north of 
Summit Avenue, a low-lying area which includes wetlands. This area is entirely within the City 
of East St. Louis. 


As noted by IDOT, conditions along Summit create a backup of water causing flooding and 
roadway closures on St. Clair Ave (north of the railroad at the north boundary of the study 
area). One of the major issues is dumping along Summit Ave; IDOT noted there is a lot of trash 
and debris that restricts flow from the area. IDOT noted that when they cleaned out debris in 
this area, the wetland water surface levels dropped significantly.  So if the area was kept clean, 
the existing system may be sufficient for a lot of rain events. 
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Table 4. Measures and Alternatives Evaluated for area North of Summit Ave 


Measures Alternative 1: Summit A 
– Limited Flood Risk 


Reduction 


Alternative 2: Summit B – 
Maximum Flood Risk 


Reduction  
Raise low sections of Summit Avenue X   


Install culverts to drain undrained areas 
west of wetland.  Add or replace existing 
culverts 


 X 


Put culverts in Summit Avenue under 
the Interstate 255 overpass  


   X 


Re-establish ditch flow  X 
Increase size of culvert into Harding 
Ditch. Add 30 cubic feet per second 
pump station 


  X 


 
Alternative 1: Summit A – Limited Flood Risk Reduction 


This alternative is the least costly alternative for the area north of Summit Ave but only 
provides a limited amount of flood risk reduction. 


Alternative 1 includes one measure: raising certain low sections of the road. Options on the 
degree of road raise for Summit Avenue were assessed, dependent on which flood frequency 
water level the road is raised to. For the quantities and costs in this study, a road raise to the 
1% AEP elevation was developed.  Figure 22 shows the alternative components and the 
inundation during a 10% AEP event. The inundation may be compared with Figure 11 and 
Figure 12 to show the difference in water surface elevation from the 10% AEP event in the 
existing condition.  Impacts due to the road raise should not impact structures in the area and 
are considered minor.  Appendix A-Section 4.1.2 has more detailed information about the 
hydraulic modeling. 


 


Alternative 2: Summit B – Maximum Flood Risk Reduction (N of Summit Ave) 


This alternative is a higher cost alternative for the area north of Summit Ave and increases the 
level of flood risk reduction.  


Alternative 2 includes installing or replacing culverts to drain undrained areas west of the 
wetland, installing culverts to convey water from wetland, installing storm sewer line under 
255, replacing storm sewer line to Harding Ditch, and adding a small (30cfs) pump station with 
gravity outflow capability. Figure 23 shows the alternative components and the inundation 
during a 10% AEP event. The inundation may be compared with Figure 11 and Figure 12 to 
show the difference in water surface elevation from the 10% AEP event in the existing 
condition. Appendix A-Section 4.1.2 has more detailed information about the hydraulic 
modeling. 
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Alternative 2 shows a reduction in water surface levels in the wetland area between Interstate 
255 and Kingshighway of approximately 0.2 feet for the 10% AEP storm event and 0.5 feet for 
the 1% AEP storm event. When stages are high in Harding Ditch, the north wetland area is 
unable to drain; to mitigate this, Alternative 2 includes a pump station at the culvert that drains 
the north wetland into Harding Ditch.  Without it, there is no reduction in water level during the 
frequency storm events.  The degree of reduction is determined by the capacity of the pump 
station. A sensitivity analysis would yield the optimum capacity for a target water surface level 
reduction. For Alternative 2, the goal was to alleviate the roadway flooding and improve 
environmental value. 
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Figure 22. Alternative 1 – Summit A, with 10% AEP Inundation  
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Figure 23. Alternative 2 – Summit B, with 10% AEP Inundation  
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7.2 North of State Street 
Table 5 shows a summary of the measures and alternatives developed for the area north of 
State Street, a low-lying residential area within the City of East St. Louis. IDOT noted that the 
flooding issues at State St affect the closure of the I-255 exit ramp which causes issues for not 
only those that live in the area, but also those that travel through the area. 


 


Table 5. Measures and Alternatives Evaluated for area North of State Street 


Measures Alternative 3: State Street A 
– Limited Flood Risk 


Reduction 


Alternative 4: State Street B – 
Maximum Flood Risk 


Reduction 
Fix or replace broken or blocked 
storm sewer inlets 


X X 


Replace undersized storm sewer 
lines 


X   
 


Run new storm sewer line down 
westbound lane of State Street.  
Add additional lines to new pump 
station 


X X 


Add new storm sewer lines that 
pick up drainage from non-
functional line to Wedgwood Pump 
Station  


 X 


Add new storm sewer lines to drain 
60th and 61st Street, including 
separating storm sewer from 
sanitary sewer system 


 X 


Install 100 cfs pump station   X  
Install 175 cfs pump station  X 


 


Alternative 3: State Street A – Limited Flood Risk Reduction  


This alternative is the least costly alternative for the area north of State Street but only provides 
a limited amount of flood risk reduction and still leaves many structures at increased risk of 
inundation.  


Alternative 3 includes replacing some inlets and sewer lines near the Interstate 255 
interchange, adding a new main sewer line along State Street, adding new lines to a new pump 
station, and adding a 100 cfs pump station to bring the drainage into Harding Ditch. Figure 24 
shows the alternative components and the inundation during a 10% AEP event. The inundation 
may be compared with Figure 11 and Figure 12 to show the difference in water surface 
elevation from the 10% AEP event in the existing condition. Appendix A-Section 4.1.3 has more 
detailed information about the hydraulic modeling. 
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For both Alternative 3 and Alternative 4 drainage is mostly contained underground during a 
10% AEP storm event.  There is some residual flooding in the area south of State Street 
between 63rd and Interstate 255.  It is a low-lying area that is regularly inundated and to further 
alleviate flooding would require replacing a conduit that goes under Interstate 255.  Since the 
area that is impacted is mostly vacant, the alternatives allow this area to continue to flood at 
the 10% AEP level.  With the proposed modifications for Alternative 3, a water level reduction 
0.44 feet is expected over this area during the 10% AEP storm event.  During the 1% AEP storm 
event, water remains outside of residential structures. 


 


Alternative 4: State Street B – Maximum Flood Risk Reduction  


This alternative is a higher cost alternative for the area north of State Street and increases the level 
of flood risk reduction.  


Alternative 4 includes replacing and adding some inlets and sewer lines throughout the entire 
area north of State Street.  This addresses the line to the defunct Wedgwood Pump Station, 
lines connected to the sanitary sewer system and undrained areas.  This alternative calls for 
new sewer lines to a 175 cfs pump station that moves the drainage into Harding Ditch. Figure 
25 shows the alternative components and the inundation during a 10% AEP event. The 
inundation may be compared with Figure 11 and Figure 12 to show the difference in water 
surface elevation from the 10% AEP event in the existing condition. Appendix A-Section 4.1.3 
has more detailed information about the hydraulic modeling. 


Alternative 4 shows higher flood risk reduction compared to Alternative 3. For Alternative 4, 
the PCSWMM model shows that stormwater can be mostly contained underground during the 
10% AEP storm event.  The residual flooding in the area south of State Street between 63rd and 
Interstate 255 is reduced by 0.48 feet during the 10% AEP event.  During the 1% AEP storm 
event water remains outside of residential structures. 
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Figure 24. Alternative 3 – State Street A, with 10% AEP Inundation  
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Figure 25. Alternative 4 – State Street B, with 10% AEP Inundation
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7.3 Piat Place Neighborhood (south of State Street) 
Table 6 shows a summary of the measures and alternatives developed for the Piat Place 
neighborhood located south of State Street, a low-lying residential area partially within the City 
of East St. Louis but mostly within the City of Cahokia Heights. As noted in Section 7.0, for the 
Piat Place geographic area, the study team developed two Intermediate and one Maximum 
Flood Risk Reduction alternative; while the team had anticipated there would be a Limited 
Flood Risk Reduction option at a lower cost, the lowest cost alternative, Alternative 5 – Piat A, 
had a similar intermediate level of flood risk reduction to the intermediate cost alternative, 
Alternative 6 – Piat B.   


Table 6. Measures and Alternatives Evaluated for Piat Place Neighborhood 


Measures Alternative 5: Piat A 
(Intermediate Flood 
Risk Reduction A – 


South Ditch) 


Alternative 6: Piat B 
(Intermediate Flood 
Risk Reduction B – 


East Under 
Highway)  


Alternative 7: Piat C 
(Maximum Flood Risk 


Reduction)  


Fix and replace broken 
or blocked storm sewer 
inlets 


X X X 


Replace undersized 
storm sewer lines 


X X X 


Replace ditches with 
storm sewer line fed by 
area inlets 


X X X 


New main storm sewer 
line south down 62nd 
Street 


X  X 


Bore main storm sewer 
line east under 
Interstate 255 


 X  


Add ditch through 
FHSP into Whispering 
Willow Lake 


X    


Install 110 cfs pump 
station 


 X  


Create wetland in FHSP 
that drains to 
Whispering Willow 
Lake  


  X  


 


Alternative 5: Piat A (Intermediate Flood Risk Reduction A – South Ditch) 


This alternative is the least costly alternative for the Piat Place neighborhood and provides an 
intermediate amount of flood risk reduction similar to Alternative 6. 
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Alternative 5 focuses on improving drainage by moving the water south down 62nd Street and 
into a new ditch in Frank Holton State Park (FHSP) that empties into Whispering Willow Lake.  
Items addressed are repairing broken and blocked inlets, putting ditch flow into the sewer 
system, replacing undersized lines, adding an additional main line down 62nd Street, and adding 
a ditch that channels water through FHSP into Whispering Willows Lake.  Figure 26 shows the 
alternative components and the inundation during a 10% AEP event. The inundation may be 
compared with Figure 11 and Figure 12 to show the difference in water surface elevation from 
the 10% AEP event in the existing condition. Appendix A-Section 4.1.4 has more detailed 
information about the hydraulic modeling. 


For Alternative 5, the PCSWMM model shows that stormwater can be contained underground 
during the 10% AEP storm event.  During the 1% AEP storm event, water remains outside of 
residential structures and in the streets. 


IDNR provided comments stating preliminary support for studying features at Frank Holten 
State Park that could alleviate flooding in adjacent neighborhoods. However, they provided the 
following concerns that should be addressed if Alternative 5 moves forward to further design 
and construction.  


1) A primary goal of IDNR is to promote outdoor recreation. The final design of a 
project should not increase flood impacts on IDNR property that could adversely 
affect the existing purpose of the park. 


2) Project designs should be developed in coordination with IDNR to take into 
consideration future construction projects that IDNR is considering at Frank Holten 
State Park, such as additional walking trails.  Final designs could incorporate these 
trails to surround the project. 


3) Project designs should consider whether there are other projects such as pump 
stations that could be placed at Frank Holten State Park that could provide benefits 
to the park and the surrounding areas. 


4) Long-term maintenance of the project is a concern; a final design should help reduce 
maintenance and costs, including trash or debris management/removal. 


 


Alternative 6: Piat B (Intermediate Flood Risk Reduction B – East Under Highway)  


This alternative is the higher cost alternative for the Piat Place neighborhood compared to 
Alternative 5.  It provides an intermediate amount of flood risk reduction like Alternative 5. 


Alternative 6 focuses on improving drainage by moving the water east under Interstate 255 to a 
pump station that empties into Harding Ditch.  Items addressed are repairing broken and 
blocked inlets, putting ditch flow into the sewer system, replacing undersized lines, adding an 
additional main line under Interstate 255, and adding a 110 cfs pump station that empties 
water into Harding Ditch. Figure 27 shows the alternative components and the inundation 
during a 10% AEP event. The inundation may be compared with Figure 11 and Figure 12 to 
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show the difference in water surface elevation from the 10% AEP event in the existing 
condition. Appendix A-Section 4.1.4 has more detailed information about the hydraulic 
modeling. 


Alternative 6 shows some flood risk reduction compared to the existing conditions inundation. 
For Alternative 6, the PCSWMM model shows that stormwater can be contained underground 
during the 10% AEP storm event.  During the 1% AEP storm event, water remains outside of 
residential structures and in the streets. 


IDOT noted that designs for this alternative would need to be developed further to determine 
the feasibility of boring under the interstate highway. They noted that such a project would not 
be cheap to construct and would likely be difficult to maintain; the new lines would likely need 
to be maintained by an entity besides IDOT. 


The study team discussed other possible configurations of this alternative such as incorporating 
pump station inflow from the area north of State Street with Piat Place pump station inflow 
south of State Street to a single pump station, or to two new pump stations (one for East St. 
Louis and one for Cahokia Heights). These pump station configurations were not developed for 
analysis in this study due to the limited scope of the study and the anticipated higher cost of 
these configurations compared to the Alternative 6 cost developed. 


 


Alternative 7: Piat C (Maximum Flood Risk Reduction)  


This alternative is a high-cost alternative for the Piat Place neighborhood which increases the level 
of flood risk reduction compared to the Piat A and Piat B alternatives. 


Alternative 7 focuses on improving drainage by moving the water south down 62nd Street and 
into a wetland in Frank Holton State Park (FHSP) that empties into Whispering Willow Lake.  
Items addressed are repairing broken and blocked inlets, putting ditch flow into the sewer 
system, replacing undersized lines, adding an additional main line down 62nd Street, and adding 
a wetland in FHSP that empties water into Whispering Willows Lake. IDNR has stated that they 
preliminarily prefer a wetland at this location rather than a detention basin (Alternative 6).  
Figure 28 shows the alternative components and the inundation during a 10% AEP event. The 
inundation may be compared with Figure 11 and Figure 12 to show the difference in water 
surface elevation from the 10% AEP event in the existing condition. Appendix A-Section 4.1.4 
has more detailed information about the hydraulic modeling. 


For Alternative 7, the PCSWMM model shows that stormwater can be contained underground 
during the 10% AEP storm event.  During the 1% AEP storm event, water remains outside of 
residential structures and in the streets. 


IDNR provided comments stating preliminary support for studying features at Frank Holten 
State Park that could alleviate flooding in adjacent neighborhoods. However, they provided the 
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following concerns that should be addressed if Alternative 7 moves forward to further design 
and construction.  


1) A primary goal of IDNR is to promote outdoor recreation. The final design of a 
project should not increase flood impacts on IDNR property that could adversely 
affect the existing purpose of the park. 


2) Project designs should be developed in coordination with IDNR to take into 
consideration future construction projects that IDNR is considering at Frank Holten 
State Park, such as additional walking trails.  Final designs could incorporate these 
trails to surround the project. 


3) Project designs should consider whether there are other projects such as pump 
stations that could be placed at Frank Holten State Park that could provide benefits 
to the park and the surrounding areas. 


4) Long-term maintenance of the project is a concern; a final design should help reduce 
maintenance and costs, including trash or debris management/removal. 


5) Project designs should consider additional beneficial uses at Frank Holten State Park, 
for example, whether a larger or deeper wetland or detention area could support 
additional fishing and provide the same or more storage than is currently being 
proposed. 
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Figure 26. Alternative 5 – Piat A, with 10% AEP Inundation  
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Figure 27. Alternative 6 – Piat B, with 10% AEP Inundation 
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Figure 28. Alternative 7 – Piat C, with 10% AEP Inundation  
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7.4 Harding Ditch 
Table 7 shows a summary of the measures and alternatives developed for Harding Ditch 
between its confluence with Schoenberger Creek and its outfall into Prairie Du Pont Creek at 
the south pump station. 


Potential future studies for the American Bottom area that include Harding Ditch may develop 
different solutions to these three alternatives. For example, the watershed of the entire 
American Bottom area is larger than the watershed evaluated for this FPMS study, so a larger 
study might recommend more/larger pumps. USACE and its partners should coordinate closely 
on development of future studies to ensure congruence on solutions implemented. 


Table 7. Measures and Alternatives Evaluated for Harding Ditch 


Measures Alternative 8: 
Harding A (Limited 


Flood Risk 
Reduction) 


Alternative 9: 
Harding B 


(Intermediate 
Flood Risk 
Reduction) 


Alternative 10: 
Harding C (Maximum 
Flood Risk Reduction) 


Dredge and widen Harding 
Ditch from Schoenberger 
Creek to south pump station 


X X X 


Add one 131.5 cfs pump to 
south pump station 


 X   


Add two 131.5 cfs pumps to 
south pump station 


  X 


 


Alternative 8: Harding A – Limited Flood Risk Reduction 


This alternative is the least costly alternative for Harding Ditch and provides limited flood risk 
reduction. 


Alternative 8 includes widening and deepening Harding Ditch, restoring it to approximately its 
design condition. Deepening would largely be done south of Canal 1. The ditch was assumed to 
be widened to a bottom width of 25 feet in the upper section (north of Canal 1) and widened to 
a bottom width of 30 feet in the lower section (south of Canal 1 to the south pump station). 3:1 
side slopes were assumed. Figure 29 shows the widening at the upper and lower sections of 
Harding Ditch. Appendix A-Section 4.2.6 has more detailed information about the hydraulic 
modeling. 


For the widening measure as compared to the current conditions, the magnitude of stage 
reduction downstream of Canal 1 for the 10% AEP storm event is an average of 2.0 feet.  
Upstream of Canal 1 the average reduction is 1.5 feet.  For the 1% AEP storm event, the 
average reduction downstream of Canal 1 is 1.6 feet.   Upstream of Canal 1 the average is 
reduction is 1.0 feet.  From the figures it can be seen that channel widening does bring the 
current condition water surface below the 2012 model computed water surface profile. 
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Alternative 9: Harding A – Intermediate Flood Risk Reduction 


This alternative is an intermediate cost alternative for Harding Ditch and increases the level of 
flood risk reduction.  


Alternative 9 includes widening and deepening Harding Ditch, restoring it to approximately its 
design condition, and adding one pump station at the existing south pump station location. 
Deepening would largely be done south of Canal 1. The ditch was assumed to be widened to a 
bottom width of 25 feet in the upper section (north of Canal 1) and widened to a bottom width 
of 30 feet in the lower section (south of Canal 1 to the south pump station). 3:1 side slopes 
were assumed. Figure 29 shows the widening at the upper and lower sections of Harding Ditch, 
and the south pump station location where a new pump is proposed for this alternative. 
Appendix A has more detailed information about the modeling done. 


Water surface profiles for the pump addition for the 10% AEP and 1% AEP storm event were 
computed. The magnitude of stage reduction downstream of Canal 1 for the 10% AEP storm 
event is an average of 0.6 feet and 1.2 feet, respectively.  Upstream of Canal 1 the average 
reduction is 1.5 feet for this alternative (the same as for the two-pump alternative).  For the 1% 
AEP storm event, the average reduction with the addition of one pump downstream of Canal 1 
is 0.3 feet.   Upstream of Canal 1 the average reduction is 1.0 feet.  The main reason for the 
same difference between one and two pump additions upstream of Canal 1, is that the effects 
of backwater from the south pump station only propagate up to Canal 1.  The water surface 
reduction in that upstream reach is due to the channel widening.  The reductions due to the 
pump station changes is only in the backwater zone. 


 


Alternative 10: Harding C – Maximum Flood Risk Reduction 


This alternative is the highest cost alternative for Harding Ditch with the highest level of flood 
risk reduction.  


Alternative 10 includes widening and deepening Harding Ditch, restoring it to approximately its 
design condition, and adding two pump stations at the existing south pump station location. 
Deepening would largely be done south of Highway 163. The ditch was assumed to be widened 
to a bottom width of 25 feet in the upper section (north of Highway 163) and widened to a 
bottom width of 30 feet in the lower section (south of Highway 163 to the south pump station). 
3:1 side slopes were assumed. Figure 29 shows the widening at the upper and lower sections of 
Harding Ditch, and the south pump station location where two new pumps are proposed for 
this alternative. Appendix A has more detailed information about the modeling done. 


Water surface profiles for the pump addition for the 10% AEP and 1% AEP storm event were 
computed. The magnitude of stage reduction downstream of Canal 1 for the 10% AEP storm 
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event is an average of 0.6 feet and 1.2 feet, respectively.  Upstream of Canal 1 the average 
reduction is 1.5 feet for this alternative (the same as for the one-pump alternative).  For the 1% 
AEP storm event, the average reduction with the addition of two pumps downstream of Canal 1 
is 0.5 feet.   Upstream of Canal 1 the average reduction is 1.0 feet.  The main reason for the 
same difference between one and two pump additions upstream of Canal 1, is that the effects 
of backwater from the South pump station only propagate up to Canal 1.  The water surface 
reduction in that upstream reach is due to the channel widening.  The reductions due to the 
pump station changes are only in the backwater zone. 
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Figure 29. Alternatives 8, 9, and 10 – Harding A, B, and C  
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 8.0 Cost Estimates 
8.1 Alternative Cost Estimates 


The tables below (Table 8) summarize the rough order of magnitude (ROM) cost estimates for 
each alternative. A more detailed summary is provided in Appendix C. A contingency of 35% is 
included in the construction costs. Engineering and Design (E&D) costs were estimated at 18% 
of construction costs. Additionally, Construction Management (CM) costs were estimated at 
10% of construction costs. Development of real estate interests costs, environmental mitigation 
costs, and life cycle operation and maintenance (O&M) costs was outside of the scope of this 
study. These costs should be developed and carefully evaluated prior to selecting a course of 
action for implementation. Disposal at a landfill was assumed for dredged material from 
Harding Ditch. See Appendix B – Civil Engineering for further information on quantity 
determinations and assumptions. 


Table 8. Alternatives Costs Tables (Construction Costs Only) 


E&D = Engineering and Design. CM = Construction Management. Costs are in FY24 dollars. Costs do not 
include real estate interests, environmental mitigation, or O&M costs. 


North of Summit Ave 


 Construction E&D CM Total Cost 
Alt. 1 - Summit A $748,000 $130,000 $70,000 $948,000 
Alt. 2 - Summit B $7,927,000  $1,430,000  $790,000  $10,147,000 


 


North of State Street 


 Construction E&D CM Total Cost 
Alt. 3 - State St. A $17,453,000  $3,140,000  $1,750,000  $22,343,000 
Alt. 4 - State St. B  $27,447,000  $4,940,000  $2,740,000  $35,127,000 


 


Piat Place Neighborhood 


 Construction E&D CM Total Cost 
Alt. 5 - Piat A $9,455,000  $1,700,000  $950,000  $12,105,000 
Alt. 6 - Piat B $22,556,000  $4,060,000  $2,260,000  $28,876,000 
Alt. 7 - Piat C $24,708,000  $4,450,000  $2,470,000  $31,628,000 


 


Harding Ditch 


 Construction E&D CM Total Cost 
Alt. 8 - Harding A $21,352,000  $3,840,000  $2,140,000  $27,332,000 
Alt. 9 - Harding B $35,050,000  $6,310,000  $3,510,000  $44,870,000 
Alt. 10 - Harding C $48,750,000  $8,780,000  $4,880,000  $62,410,000 
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North Wetland Drainage Improvement Alternative


FID NAME INLETNODE InInvert inRIM OUTLETNOOutInvert outRIM DESCRIPT TAG LENGTH ROUGHNEINOFFSET US_inv US depth OUTOFFSEDS inv DS_depth FLAPGATE XSECTIONGEOM1 GEOM2 GEOM3 GEOM4 BARRELS Proposed
0 Culv13‐OF2CulvUnk13 412.659 417.13 OF24 408.4 412.4 3 ft diamet   279.417 0.017 3.13 415.789 1.341 2.91 411.31 1.09 NO CIRCULAR 0.75 0 0 0 1 Existing Culvert/Cleanout
1 D13b_1 CulvUnk13 408.5 412.875 Chn13b 412.659 417.13     137.864 0.028 3 411.5 1.375 0 412.659 4.471 NO TRAPEZOID 4 3 1 3 1 Existing Ditch
2 D13b_2 Chn13b 408.5 412.875 OF24 408.4 412.4     155.12 0.028 0 408.5 4.375 2.7 411.1 1.3 NO TRAPEZOID 4 3 1 3 1 Existing Ditch
3 D99 OF24 408.5 412.875 1167 408 415     416.144 0.03 0 408.5 4.375 0 408 7 NO TRAPEZOID 5 5 3 3 1 New Ditch
4 DB1‐B2 B1 408.5 412.875 OF50 411.13 411.13     317.652 0.028 0 408.5 4.375 0 411.13 0 NO TRAPEZOID 4 4 3 1 1 Existing Ditch
5 DNDJ1‐UNKNDJ1 408.5 412.875 NDJ_UNK13 408.75 411.75     516.966 0.03 0 408.5 4.375 0 408.75 3 NO TRAPEZOID 3 5 3 3 1 ND
6 NDNCO1‐UNCO1 408.7 411.81 NC_UNK8 408.974 411.974     650.673 0.03 0 408.7 3.11 0 408.974 3 NO TRAPEZOID 2 4 3 3 1 New Ditch
7 NDNCO2‐NNCO2 408.7 411.81 NDJ1 408.763 411.763     975.376 0.03 0 408.7 3.11 0 408.763 3 NO TRAPEZOID 3 5 3 3 1 ND
8 NDNDJ2‐CuNDJ2 408.7 411.81 CulvUnk13 408.5 412.875     544.954 0.03 0 408.7 3.11 0 408.5 4.375 NO TRAPEZOID 3 5 3 3 1 New Ditch
9 NDOF50‐NCOF50 408.7 411.81 NCI9 409.674 413.14     346.914 0.03 0 408.7 3.11 0 409.674 3.466 NO TRAPEZOID 4 5 3 3 1 New Ditch


10 NDUNK13‐ NDJ_UNK13 408.7 411.81 NDJ2 408.7 411.81     625.53 0.03 0 408.7 3.11 0 408.7 3.11 NO TRAPEZOID 3 5 3 3 1 ND
11 NPB1‐NMHB1 408.5 412.75 NMH2 408.7 412.95     68.122 0.017 0 408.5 4.25 0.6 409.3 3.65 NO CIRCULAR 3 0 0 0 1 New
12 NPCulvUnkCulvUnk13 408.5 412.75 NMH2 408.7 412.95     69.729 0.017 0.3 408.8 3.95 0 408.7 4.25 NO ARCH 8 0 0 0 1 New Arch
13 NPNAI6‐NCNAI_UNK6 408.5 412.75 NCO1 409.1 411.311     225.264 0.017 0 408.5 4.25 0 409.1 2.211 NO CIRCULAR 2 0 0 0 1 New
14 NPNC7‐NAINC_UNK7 408.5 412.75 NAI_UNK6 409.4 411.5     100.659 0.017 0 408.5 4.25 0 409.4 2.1 NO CIRCULAR 2 0 0 0 1 New
15 NPNCI9‐11 NCI9 408.5 412.75 1167 408 415     63.004 0.017 0 408.5 4.25 1.41 409.41 5.59 NO CIRCULAR 3 0 0 0 1 New
16 NPNMH2‐NNMH2 408.5 412.75 NMH3 408.5 412.75     215.861 0.017 0 408.5 4.25 0 408.5 4.25 NO ARCH 8 0 0 0 1 New Arch
17 NPNMH3‐ONMH3 408.5 412.75 OF24 408.4 412.4     40.986 0.017 0 408.5 4.25 0 408.4 4 NO ARCH 8 0 0 0 1 New Arch
18 NPUNK8‐N NMH1 408.5 412.75 NCO2 408.8 411.8     786.828 0.017 0 408.5 4.25 0 408.8 3 NO CIRCULAR 3 0 0 0 1 New
19 NPUNK8‐N NC_UNK8 408.5 412.75 NMH1 408.953 413.992     109.336 0.017 0 408.5 4.25 0 408.953 5.039 NO CIRCULAR 3 0 0 0 1 New
20 P1167‐11681167 411.13 411.13 PS_1168 411.13 411.13 Unk Pipe si   320.337 0.035 0 411.13 0 0 411.13 0 YES CIRCULAR 6 0 0 0 1 New


Trap geom1 geom2 geom3
depth basewidth side slope


ND means logical ditch through wetland.   Ignore these in quantities.







255 and State Street Only Alternative


FID NAME INLETNODE RIM_in OUTLETNODE RIM_out DESCRIPT TAG LENGTH ROUGHNEINOFFSET depth_in_invert OUTOFFSEdepth_out_invert FLAPGATEXSECTIONGEOM1 GEOM2 GEOM3 GEOM4 BARRELS Proposed
0 C1 NMH4 417 NMH5 416.81     60.083 0.017 403.951 13.049 403.534 13.276 NO CIRCULAR 4.5 0 0 0 1 New
1 C4 MI66 411.97 MI67 417.59     470.886 0.017 409.403 2.567 407.237 10.353 NO CIRCULAR 2 0 0 0 1
2 D3 CO1 415.59 CJ1 414.16     321.427 0.04 410.703 4.887 408.926 5.234 NO IRREGULAR 0 0 0 0 1 Existing Channel
3 D4 CJ1 414.16 CLV3 413.667     159.173 0.04 408.926 5.234 408.045 5.622 NO IRREGULAR 0 0 0 0 1 Existing Channel
4 D9 CO2 414.971 CLV3 413.667     102.489 0.04 411.211 3.76 408.045 5.622 NO IRREGULAR 0 0 0 0 1 Existing Channel
5 NP1073‐NMH2 1073 414 NMH2 413.91     53.076 0.017 409.5 4.5 408.8 5.11 NO CIRCULAR 2 0 0 0 1 New
6 NP1079‐NMH5 1079 416.123 NMH5 416.81 Split Pipe   62.225 0.01 407.873 8.25 403.534 13.276 NO CIRCULAR 1.25 0 0 0 1 New
7 NP1091‐NMH4 1091 416.34 NMH4 417     70.597 0.01 405.2 11.14 403.951 13.049 NO CIRCULAR 3 0 0 0 1 New
8 NP1098‐NMH1 1098 413.367 NMH1 414     32.575 0.01 409.539 3.828 408 6 NO CIRCULAR 3 0 0 0 1 New
9 NP1101‐NMH3 1101 414.462 NMH3 414.88     21.665 0.017 408.95 5.512 408.8 6.08 NO CIRCULAR 3.5 0 0 0 1 New


10 NPMI61‐NMH5 MI61 417 NMH5 416.81 Split pipe   56.227 0.01 407.912 9.088 403.534 13.276 NO CIRCULAR 1.5 0 0 0 1 New
11 NPMI67‐NMH6 MI67 417.59 NMH6 415.81     136.345 0.01 407.237 10.353 404.428 11.382 NO CIRCULAR 2 0 0 0 1 New
12 NPNMH1‐NMH2 NMH1 414 NMH2 413.91     45.323 0.017 408 6 407.2 6.71 NO CIRCULAR 4 0 0 0 1 New
13 NPNMH2‐NMH7 NMH2 413.91 NMH7 414.84     294.878 0.017 407.2 6.71 406.124 8.716 NO CIRCULAR 4 0 0 0 1 New
14 NPNMH3‐NMH1 NMH3 414.88 NMH1 414     330.328 0.017 408.8 6.08 408 6 NO CIRCULAR 3.5 0 0 0 1 New
15 NPNMH5‐NMH6 NMH5 416.81 NMH6 415.81     123.104 0.017 403.534 13.276 402.428 13.382 NO CIRCULAR 4.5 0 0 0 1 New
16 NPNMH6‐PS255 NMH6 415.81 PS255 414.84     270.108 0.017 402.428 13.382 400 14.84 NO CIRCULAR 5 0 0 0 1 New
17 NPNMH7‐NMH4 NMH7 414.84 NMH4 417     242.729 0.017 406.124 8.716 403.951 13.049 NO CIRCULAR 4 0 0 0 1 New
18 P1057‐1061 1057 415.42 1061 414.9     153.338 0.017 412.136 3.284 411.945 2.955 NO CIRCULAR 1 0 0 0 1
19 P1058‐1057 1058 415.573 1057 415.42     28.837 0.017 412.116 3.457 412.091 3.329 NO CIRCULAR 1 0 0 0 1
20 P1059‐1058 1059 415.801 1058 415.573     77.471 0.017 412.393 3.408 412.253 3.32 NO CIRCULAR 1 0 0 0 1
21 P1060‐1059 1060 416.076 1059 415.801     65.475 0.017 412.813 3.263 412.602 3.199 NO CIRCULAR 1 0 0 0 1
22 P1061‐1062 1061 414.9 1062 415.916     8.425 0.017 412.015 2.885 411.835 4.081 NO CIRCULAR 1 0 0 0 1
23 P1062‐MI50 1062 415.916 MI50 415.72     177.809 0.017 411.837 4.079 411.359 4.361 NO CIRCULAR 1.25 0 0 0 1
24 P1063‐MI50 1063 414.609 MI50 415.72     8.72 0.017 411.716 2.893 411.55 4.17 NO CIRCULAR 1 0 0 0 1
25 P1064‐MI51 1064 414.466 MI51 415.28     9.058 0.017 411.596 2.87 411.42 3.86 NO CIRCULAR 1 0 0 0 1
26 P1065‐MI52 1065 414.536 MI52 415.13     8.769 0.017 411.553 2.983 411.35 3.78 NO CIRCULAR 1 0 0 0 1
27 P1066‐1072 1066 414.231 1072 415.057     7.532 0.017 411.538 2.693 411.3 3.757 NO CIRCULAR 1 0 0 0 1
28 P1067‐MI53 1067 414.03 MI53 414.91     7.679 0.017 411.318 2.712 411.15 3.76 NO CIRCULAR 1 0 0 0 1
29 P1068‐MI54 1068 413.915 MI54 414.63     7.454 0.017 411.067 2.848 410.9 3.73 NO CIRCULAR 1 0 0 0 1
30 P1069‐MI55 1069 413.712 MI55 414.59     7.81 0.017 410.897 2.815 410.75 3.84 NO CIRCULAR 1 0 0 0 1
31 P1070‐1071 1070 413.412 1071 414.24     8.145 0.017 410.645 2.767 410.477 3.763 NO CIRCULAR 1 0 0 0 1
32 P1071‐MI56 1071 414.24 MI56 414.28     68.986 0.017 410.477 3.763 409.9 4.38 NO CIRCULAR 2 0 0 0 1 New
33 P1072‐MI53 1072 415.057 MI53 414.91     70.121 0.017 411.06 3.997 410.917 3.993 NO CIRCULAR 1.5 0 0 0 1
34 P1073‐MI56 MI56 414.28 1073 414 Reverse Dir  9.669 0.017 409.65 4.63 409.5 4.5 NO CIRCULAR 2 0 0 0 1 New
35 P1074‐MI57 1074 412.919 MI57 414.31     11.635 0.017 410.579 2.34 410.35 3.96 NO CIRCULAR 1 0 0 0 1
36 P1075‐MI58 1075 413.33 MI58 414.44     9.808 0.017 410.123 3.207 410.093 4.347 NO CIRCULAR 1 0 0 0 1
37 P1076‐MI59 1076 413.613 MI59 414.69 Unk pipe.      9.196 0.017 410.561 3.052 410.513 4.177 NO CIRCULAR 1 0 0 0 1 Clean Out
38 P1077‐MI60 1077 414.966 MI60 415.94     8.797 0.017 408.813 6.153 408.7 7.24 NO CIRCULAR 1.25 0 0 0 1
39 P1078‐1079 1078 415.42 1079 416.123     8.437 0.017 409.196 6.224 408.964 7.159 NO CIRCULAR 1.25 0 0 0 1
40 P1080‐MI61 1080 416.158 MI61 417     12.627 0.017 408.456 7.702 408.21 8.79 NO CIRCULAR 1.25 0 0 0 1
41 P1081‐MI62 1081 416.366 MI62 417.38     13.818 0.017 408.457 7.909 408.17 9.21 NO CIRCULAR 1.25 0 0 0 1
42 P1082‐MI63 1082 416.865 MI63 417.38     16.845 0.017 407.967 8.898 407.959 9.421 NO CIRCULAR 1.25 0 0 0 1
43 P1083‐MI64 1083 417.387 MI64 418.41     18.302 0.017 408.422 8.965 408.369 10.041 NO CIRCULAR 1.25 0 0 0 1
44 P1084‐MI65 1084 418.312 MI65 419.09     21.322 0.017 407.678 10.634 407.69 11.4 NO CIRCULAR 1.25 0 0 0 1
45 P1087‐1112 1087 417.877 1112 418.263     30.85 0.017 415.161 2.716 414.196 4.067 NO CIRCULAR 1 0 0 0 1
46 P1088‐1112 1088 416.626 1112 418.263     53.611 0.017 414.017 2.609 413.276 4.987 NO CIRCULAR 1 0 0 0 1
47 P1089‐1090 1089 417.414 1090 416.77     86.143 0.017 414.069 3.345 413.877 2.893 NO CIRCULAR 1 0 0 0 1
48 P1090‐1091 1090 416.77 1091 416.34     73.881 0.017 413.726 3.044 411.533 4.807 NO CIRCULAR 1 0 0 0 1
49 P1091‐MI96 MI96 413.22 1091 416.34 Reverse Dir  104.255 0.017 405.941 7.279 405.2 11.14 NO CIRCULAR 3 0 0 0 1 New
50 P1092‐1091 1092 414.94 1091 416.34     106.497 0.017 411.858 3.082 411.65 4.69 NO CIRCULAR 1 0 0 0 1
51 P1093‐1092 1093 414.9 1092 414.94     98.326 0.017 412.318 2.582 412.028 2.912 NO CIRCULAR 1 0 0 0 1
52 P1094‐1095 1094 413.688 1095 413.366     75.679 0.017 410.763 2.925 410.501 2.865 NO CIRCULAR 1 0 0 0 1
53 P1095‐1096 1095 413.366 1096 413.028     50.108 0.017 410.552 2.814 410.513 2.515 NO CIRCULAR 1 0 0 0 1
54 P1096‐1097 1096 413.028 1097 413.173     33.834 0.017 410.617 2.411 410.55 2.623 NO CIRCULAR 1 0 0 0 1
55 P1097‐1098 1097 413.173 1098 413.367     62.496 0.017 410.584 2.589 409.687 3.68 NO CIRCULAR 1 0 0 0 1
56 P1099‐MI96 1099 412.667 MI96 413.22     702.135 0.017 406.85 5.817 405.941 7.279 NO CIRCULAR 3 0 0 0 1
57 P1100‐1099 1100 411.519 1099 412.667     102.717 0.017 407.743 3.776 407.744 4.923 NO CIRCULAR 3 0 0 0 1
58 P1102‐1101 1102 414.564 1101 414.462     67.62 0.017 409.3 5.264 408.95 5.512 NO CIRCULAR 3.5 0 0 0 1 New
59 P1103‐1102 1103 414.785 1102 414.564     88.42 0.017 409.5 5.285 409.3 5.264 NO CIRCULAR 3 0 0 0 1 New
60 P1104‐1103 1104 415.068 1103 414.785     73.894 0.017 409.7 5.368 409.5 5.285 NO CIRCULAR 3 0 0 0 1 New
61 P1105‐1104 1105 415.231 1104 415.068     29.935 0.017 409.8 5.431 409.7 5.368 NO CIRCULAR 3 0 0 0 1 New
62 P1106‐1105 1106 415.071 1105 415.231 1 ft pipe siz  18.539 0.017 410.86 4.211 409.804 5.427 NO CIRCULAR 1 0 0 0 1 New
63 P1107‐1106 1107 415.112 1106 415.071 inlet 1106 1  51.022 0.017 412.844 2.268 410.88 4.191 NO CIRCULAR 1 0 0 0 1 New
64 P1108‐1107 1108 415.189 1107 415.112     47.323 0.017 413.204 1.985 412.876 2.236 NO CIRCULAR 1 0 0 0 1
65 P1109‐1108 1109 415.652 1108 415.189 1 ft pipe siz  121.8 0.017 413.253 2.399 413.204 1.985 NO CIRCULAR 1 0 0 0 1 Clean Out







66 P1110‐1109 1110 415.616 1109 415.652 1 ft clay pip  103.856 0.017 413.396 2.22 413.264 2.388 NO CIRCULAR 1 0 0 0 1 Clean Out
67 P1113‐MI96 1113 412.243 MI96 413.22     34.732 0.017 407.086 5.157 405.941 7.279 NO CIRCULAR 3 0 0 0 1
68 P1160‐MI98 1160 413.055 MI98 415.06     180.349 0.017 410.4 2.655 410.1 4.96 NO ARCH 6 0 0 0 1 New
69 P1161‐1160 1161 413.001 1160 413.055     27.902 0.017 411.325 1.676 411.168 1.887 NO CIRCULAR 1.25 0 0 0 1 New
70 P1162‐1163 1162 412.798 1163 412.904     20.428 0.017 411.608 1.19 411.589 1.315 NO CIRCULAR 1.25 0 0 0 1
71 P1163‐1160 1163 412.904 1160 413.055     275.776 0.017 410.6 2.304 410.4 2.655 NO ARCH 5 0 0 0 1 New
72 P1164‐1163 1164 412.939 1163 412.904     29.589 0.017 411 1.939 410.6 2.304 NO CIRCULAR 1.5 0 0 0 1 New
73 PCLV3‐1099 CLV3 413.667 1099 412.667     257.295 0.017 408.045 5.622 407.675 4.992 NO CIRCULAR 3 0 0 0 1
74 PMI50‐MI51 MI50 415.72 MI51 415.28     48.958 0.017 411.359 4.361 411.227 4.053 NO CIRCULAR 1.25 0 0 0 1
75 PMI51‐MI52 MI51 415.28 MI52 415.13     60.29 0.017 411.227 4.053 411.065 4.065 NO CIRCULAR 1.25 0 0 0 1
76 PMI53‐MI54 MI53 414.91 MI54 414.63     62.503 0.017 410.917 3.993 410.79 3.84 NO CIRCULAR 1.5 0 0 0 1
77 PMI54‐MI55 MI54 414.63 MI55 414.59     65.211 0.017 410.79 3.84 410.657 3.933 NO CIRCULAR 1.5 0 0 0 1
78 PMI55‐1071 MI55 414.59 1071 414.24     69.313 0.017 410.657 3.933 410.516 3.724 NO CIRCULAR 2 0 0 0 1 New
79 PMI56‐MI57 MI57 414.31 MI56 414.28     46.635 0.017 409.919 4.391 409.776 4.504 NO CIRCULAR 1.25 0 0 0 1
80 PMI57‐MI58 MI58 414.44 MI57 414.31     56.868 0.017 410.093 4.347 409.919 4.391 NO CIRCULAR 1.25 0 0 0 1
81 PMI58‐MI59 MI59 414.69 MI58 414.44     80 0.017 410.513 4.177 410.093 4.347 NO CIRCULAR 1.25 0 0 0 1
82 PMI60‐1079 MI60 415.94 1079 416.123     68.495 0.017 408.7 7.24 407.992 8.131 NO CIRCULAR 1.25 0 0 0 1
83 PMI61‐MI62 MI62 417.38 MI61 417 Assume 1.5  33.81 0.017 407.929 9.451 407.912 9.088 NO CIRCULAR 1.5 0 0 0 1
84 PMI62‐MI63 MI63 417.38 MI62 417.38 Assume 1.5  63.589 0.017 407.959 9.421 407.929 9.451 NO CIRCULAR 1.5 0 0 0 1
85 PMI63‐1072 MI52 415.13 1072 415.057     42.333 0.017 411.065 4.065 410.951 4.106 NO CIRCULAR 1.25 0 0 0 1
86 PMI63‐MI64 MI64 418.41 MI63 417.38 Assume 1.2  72.156 0.017 407.822 10.588 407.959 9.421 NO CIRCULAR 1.25 0 0 0 1
87 PMI64‐MI65 MI65 419.09 MI64 418.41 Assume 1.2  67.076 0.017 407.69 11.4 407.822 10.588 NO CIRCULAR 1.25 0 0 0 1
88 PMI96‐1112 1112 418.263 MI96 413.22 Reverse Dir  197.689 0.017 408.5 9.763 407.5 5.72 NO CIRCULAR 3.5 0 0 0 1 New
89 PMI98‐1105 MI98 415.06 1105 415.231     142.55 0.017 410.1 4.96 409.8 5.431 NO CIRCULAR 2.5 0 0 0 1 New







255 with Additional Lines Alternative


255_Statename inletNode RIM Elev In OutletNodRIM Elev Out Desc 255_StateLength n in_elev in_depth out_elev out_depth flapgate xsection geom1 geom2 geom3 geom4 noOfBarrels Proposed
0 C1 NMH4 417 NMH5 416.81     60.083 0.017 402 15 401.6 15.21 NO CIRCULAR 6 0 0 0 1 New
1 C2 1155 413.202 1157 412.624 Reverse Dir.   748.279 0.01 407.6 5.602 406.4 6.224 NO CIRCULAR 3.5 0 0 0 1 New
2 C4 MI66 411.97 MI67 417.59     470.886 0.017 409.403 2.567 407.237 10.353 NO CIRCULAR 2 0 0 0 1
3 C5 1111 416.097 NMH14 416.78     56.463 0.017 412.499 3.598 409.7 7.08 NO CIRCULAR 1 0 0 0 1 New
4 D3 CO1 415.59 CJ1 414.16     321.427 0.04 410.703 4.887 408.926 5.234 NO IRREGULAR 0 0 0 0 1 Unchanged Ditch
5 D4 CJ1 414.16 CLV3 413.667     159.173 0.04 408.926 5.234 408.045 5.622 NO IRREGULAR 0 0 0 0 1 Unchanged Ditch
6 D9 CO2 414.971 CLV3 413.667     102.489 0.04 411.211 3.76 408.045 5.622 NO IRREGULAR 0 0 0 0 1 Unchanged Ditch
7 NP1073‐NMH2 1073 414 NMH2 413.91     53.076 0.017 409.5 4.5 408.8 5.11 NO CIRCULAR 2 0 0 0 1 New
8 NP1079‐NMH5 1079 416.123 NMH5 416.81 Split Pipe   62.225 0.017 407.873 8.25 403.534 13.276 NO CIRCULAR 1 0 0 0 1 New
9 NP1091‐NMH4 1091 416.34 NMH4 417     70.597 0.017 405.2 11.14 402 15 NO CIRCULAR 3 0 0 0 1 New


10 NP1098‐NMH1 1098 413.367 NMH1 414     32.575 0.017 409.539 3.828 408 6 NO CIRCULAR 3 0 0 0 1 New
11 NP1101‐NMH3 1101 414.462 NMH3 414.88     21.665 0.017 408.95 5.512 408.4 6.48 NO CIRCULAR 3.5 0 0 0 1 New
12 NP1139‐NMH13 1139 415.679 NMH13 416.81     118.698 0.017 406.4 9.279 406 10.81 NO CIRCULAR 4.5 0 0 0 1 New
13 NP1148‐NMH15 1148 413.776 NMH15 417.41     403.291 0.017 410.7 3.076 407.4 10.01 NO CIRCULAR 2.25 0 0 0 1 New
14 NP1159‐NMH10 1159 414.233 NMH10 416.66     180.385 0.017 405.9 8.333 405.5 11.16 NO CIRCULAR 3.75 0 0 0 1 New
15 NP1172‐NMH12 1172 413.093 NMH12 412.75     218.881 0.017 409.4 3.693 408.8 3.95 NO CIRCULAR 2.25 0 0 0 1 New
16 NPMI61‐NMH5 MI61 417 NMH5 416.81 Split pipe   56.227 0.017 407.912 9.088 403.534 13.276 NO CIRCULAR 1.5 0 0 0 1 New
17 NPMI67‐NMH6 MI67 417.59 NMH6 415.81     136.345 0.017 407.237 10.353 403.2 12.61 NO CIRCULAR 2 0 0 0 1 New
18 NPNMH10‐NMH11 NMH10 416.66 NMH11 415.66     490.446 0.017 404.8 11.86 404.2 11.46 NO CIRCULAR 5.5 0 0 0 1 New
19 NPNMH11‐NMH3 NMH11 415.66 NMH3 414.88     256.199 0.017 404.2 11.46 403.8 11.08 NO CIRCULAR 5.5 0 0 0 1 New
20 NPNMH12‐1149 NMH12 412.75 1149 411.676     43.442 0.017 408.8 3.95 408.7 2.976 NO CIRCULAR 2.5 0 0 0 1 New
21 NPNMH13‐NMH14 NMH13 416.81 NMH14 416.78     113.892 0.017 406 10.81 405.7 11.08 NO CIRCULAR 4.5 0 0 0 1 New
22 NPNMH14‐NMH15 NMH14 416.78 NMH15 417.41     190.24 0.017 405.7 11.08 405.4 12.01 NO CIRCULAR 4.5 0 0 0 1 New
23 NPNMH15‐NMH10 NMH15 417.41 NMH10 416.66     354.488 0.017 405.4 12.01 404.8 11.86 NO CIRCULAR 5 0 0 0 1 New
24 NPNMH1‐NMH2 NMH1 414 NMH2 413.91     45.323 0.017 403.3 10.7 403.2 10.71 NO CIRCULAR 5.5 0 0 0 1 New
25 NPNMH2‐NMH7 NMH2 413.91 NMH7 414.84     294.878 0.017 403.2 10.71 402.8 12.04 NO CIRCULAR 6 0 0 0 1 New
26 NPNMH3‐NMH1 NMH3 414.88 NMH1 414     330.328 0.017 403.8 11.08 403.3 10.7 NO CIRCULAR 5.5 0 0 0 1 New
27 NPNMH5‐NMH6 NMH5 416.81 NMH6 415.81     123.104 0.017 401.6 15.21 401.2 14.61 NO CIRCULAR 6 0 0 0 1 New
28 NPNMH6‐PS255 NMH6 415.81 PS255 412     270.108 0.017 401.2 14.61 400 12 NO CIRCULAR 6 0 0 0 1 New
29 NPNMH7‐NMH4 NMH7 414.84 NMH4 417     242.729 0.017 402.8 12.04 402 15 NO CIRCULAR 6 0 0 0 1 New
30 NPOF1‐1144 OF1 414.19 1144 413.378     49.331 0.017 410 4.19 409.2 4.178 NO CIRCULAR 1 0 0 0 1 New
31 NPOF12‐OF13 OF12 412 OF13 412     176.526 0.017 409.5 2.5 409 3 NO ARCH 6 0 0 0 1 New Arch
32 NPOF13‐MI1 OF13 412 MI1 413.97     557.456 0.017 409 3 408.15 5.82 NO ARCH 7 0 0 0 1 New Arch
33 P1057‐1061 1057 415.42 1061 414.9     153.338 0.017 412.136 3.284 411.945 2.955 NO CIRCULAR 1 0 0 0 1  
34 P1058‐1057 1058 415.573 1057 415.42     28.837 0.017 412.116 3.457 412.091 3.329 NO CIRCULAR 1 0 0 0 1
35 P1059‐1058 1059 415.801 1058 415.573     77.471 0.017 412.393 3.408 412.253 3.32 NO CIRCULAR 1 0 0 0 1
36 P1060‐1059 1060 416.076 1059 415.801     65.475 0.017 412.813 3.263 412.602 3.199 NO CIRCULAR 1 0 0 0 1
37 P1061‐1062 1061 414.9 1062 415.916     8.425 0.017 412.015 2.885 411.835 4.081 NO CIRCULAR 1 0 0 0 1
38 P1062‐MI50 1062 415.916 MI50 415.72     177.809 0.017 411.837 4.079 411.359 4.361 NO CIRCULAR 1.25 0 0 0 1
39 P1063‐MI50 1063 414.609 MI50 415.72     8.72 0.017 411.716 2.893 411.55 4.17 NO CIRCULAR 1 0 0 0 1
40 P1064‐MI51 1064 414.466 MI51 415.28     9.058 0.017 411.596 2.87 411.42 3.86 NO CIRCULAR 1 0 0 0 1
41 P1065‐MI52 1065 414.536 MI52 415.13     8.769 0.017 411.553 2.983 411.35 3.78 NO CIRCULAR 1 0 0 0 1
42 P1066‐1072 1066 414.231 1072 415.057     7.532 0.017 411.538 2.693 411.3 3.757 NO CIRCULAR 1 0 0 0 1
43 P1067‐MI53 1067 414.03 MI53 414.91     7.679 0.017 411.318 2.712 411.15 3.76 NO CIRCULAR 1 0 0 0 1
44 P1068‐MI54 1068 413.915 MI54 414.63     7.454 0.017 411.067 2.848 410.9 3.73 NO CIRCULAR 1 0 0 0 1
45 P1069‐MI55 1069 413.712 MI55 414.59     7.81 0.017 410.897 2.815 410.75 3.84 NO CIRCULAR 1 0 0 0 1
46 P1070‐1071 1070 413.412 1071 414.24     8.145 0.017 410.645 2.767 410.477 3.763 NO CIRCULAR 1 0 0 0 1
47 P1071‐MI56 1071 414.24 MI56 414.28     68.986 0.017 410.477 3.763 409.9 4.38 NO CIRCULAR 2 0 0 0 1 New
48 P1072‐MI53 1072 415.057 MI53 414.91     70.121 0.017 411.06 3.997 410.917 3.993 NO CIRCULAR 1.5 0 0 0 1
49 P1073‐MI56 MI56 414.28 1073 414 Reverse Dir   9.669 0.017 409.65 4.63 409.5 4.5 NO CIRCULAR 2 0 0 0 1 New
50 P1074‐MI57 1074 412.919 MI57 414.31     11.635 0.017 410.579 2.34 410.35 3.96 NO CIRCULAR 1 0 0 0 1
51 P1075‐MI58 1075 413.33 MI58 414.44     9.808 0.017 410.123 3.207 410.093 4.347 NO CIRCULAR 1 0 0 0 1
52 P1076‐MI59 1076 413.613 MI59 414.69 Unk pipe.   US in  9.196 0.017 410.561 3.052 410.513 4.177 NO CIRCULAR 1 0 0 0 1 Cleanout
53 P1077‐MI60 1077 414.966 MI60 415.94     8.797 0.017 408.813 6.153 408.7 7.24 NO CIRCULAR 1.25 0 0 0 1
54 P1078‐1079 1078 415.42 1079 416.123     8.437 0.017 409.196 6.224 408.964 7.159 NO CIRCULAR 1.25 0 0 0 1
55 P1080‐MI61 1080 416.158 MI61 417     12.627 0.017 408.456 7.702 408.21 8.79 NO CIRCULAR 1.25 0 0 0 1
56 P1081‐MI62 1081 416.366 MI62 417.38     13.818 0.017 408.457 7.909 408.17 9.21 NO CIRCULAR 1.25 0 0 0 1
57 P1082‐MI63 1082 416.865 MI63 417.38     16.845 0.017 407.967 8.898 407.959 9.421 NO CIRCULAR 1.25 0 0 0 1
58 P1083‐MI64 1083 417.387 MI64 418.41     18.302 0.017 408.422 8.965 408.369 10.041 NO CIRCULAR 1.25 0 0 0 1
59 P1084‐MI65 1084 418.312 MI65 419.09     21.322 0.017 407.678 10.634 407.69 11.4 NO CIRCULAR 1.25 0 0 0 1
60 P1087‐1112 1087 417.877 1112 418.263     30.85 0.017 415.161 2.716 414.196 4.067 NO CIRCULAR 1 0 0 0 1
61 P1088‐1112 1088 416.626 1112 418.263     53.611 0.017 414.017 2.609 413.276 4.987 NO CIRCULAR 1 0 0 0 1







62 P1089‐1090 1089 417.414 1090 416.77     86.143 0.017 414.069 3.345 413.877 2.893 NO CIRCULAR 1 0 0 0 1
63 P1090‐1091 1090 416.77 1091 416.34     73.881 0.017 413.726 3.044 411.533 4.807 NO CIRCULAR 1 0 0 0 1
64 P1091‐MI96 MI96 413.22 1091 416.34 Reverse Dir   104.255 0.017 405.941 7.279 405.2 11.14 NO CIRCULAR 3 0 0 0 1 New
65 P1092‐1091 1092 414.94 1091 416.34     106.497 0.017 411.858 3.082 411.65 4.69 NO CIRCULAR 1 0 0 0 1
66 P1093‐1092 1093 414.9 1092 414.94     98.326 0.017 412.318 2.582 412.028 2.912 NO CIRCULAR 1 0 0 0 1
67 P1094‐1095 1094 413.688 1095 413.366     75.679 0.017 410.763 2.925 410.501 2.865 NO CIRCULAR 1 0 0 0 1
68 P1095‐1096 1095 413.366 1096 413.028     50.108 0.017 410.552 2.814 410.513 2.515 NO CIRCULAR 1 0 0 0 1
69 P1096‐1097 1096 413.028 1097 413.173     33.834 0.017 410.617 2.411 410.55 2.623 NO CIRCULAR 1 0 0 0 1
70 P1097‐1098 1097 413.173 1098 413.367     62.496 0.017 410.584 2.589 409.687 3.68 NO CIRCULAR 1 0 0 0 1
71 P1099‐MI96 1099 412.667 MI96 413.22     702.135 0.017 406.85 5.817 405.941 7.279 NO CIRCULAR 3 0 0 0 1
72 P1100‐1099 1100 411.519 1099 412.667     102.717 0.017 407.743 3.776 407.744 4.923 NO CIRCULAR 3 0 0 0 1
73 P1102‐1101 1102 414.564 1101 414.462     67.62 0.017 409.3 5.264 408.95 5.512 NO CIRCULAR 3.5 0 0 0 1 New
74 P1103‐1102 1103 414.785 1102 414.564     88.42 0.017 409.5 5.285 409.3 5.264 NO CIRCULAR 3 0 0 0 1 New
75 P1104‐1103 1104 415.068 1103 414.785     73.894 0.017 409.7 5.368 409.5 5.285 NO CIRCULAR 3 0 0 0 1 New
76 P1105‐1104 1105 415.231 1104 415.068     29.935 0.017 409.8 5.431 409.7 5.368 NO CIRCULAR 3 0 0 0 1 New
77 P1106‐1105 1106 415.071 1105 415.231 1 ft pipe size.  1/  18.539 0.017 410.86 4.211 409.804 5.427 NO CIRCULAR 1 0 0 0 1 New
78 P1107‐1106 1107 415.112 1106 415.071 inlet 1106 1/3 si   51.022 0.017 412.844 2.268 410.88 4.191 NO CIRCULAR 1 0 0 0 1 New
79 P1108‐1107 1108 415.189 1107 415.112     47.323 0.017 413.204 1.985 412.876 2.236 NO CIRCULAR 1 0 0 0 1
80 P1109‐1108 1109 415.652 1108 415.189 1 ft pipe size.   1   121.8 0.017 413.253 2.399 413.204 1.985 NO CIRCULAR 1 0 0 0 1 Cleanout
81 P1110‐1109 1110 415.616 1109 415.652 1 ft clay pipe.  1/  103.856 0.017 413.396 2.22 413.264 2.388 NO CIRCULAR 1 0 0 0 1 Cleanout
82 P1113‐MI96 1113 412.243 MI96 413.22     34.732 0.017 407.086 5.157 405.941 7.279 NO CIRCULAR 3 0 0 0 1
83 P1137‐1138 1137 415.595 1138 415.637     38.381 0.017 412.348 3.247 411.99 3.647 NO CIRCULAR 0.667 0 0 0 1
84 P1138‐1139 1138 415.637 1139 415.679     10.948 0.017 411.957 3.68 411.535 4.144 NO CIRCULAR 1 0 0 0 1
85 P1139‐1140 1140 415.201 1139 415.679 Reverse Dir.   139.341 0.017 406.7 8.501 406.4 9.279 NO CIRCULAR 4.5 0 0 0 1 New
86 P1140‐1142 1142 415.624 1140 415.201 Reverse Dir.   166.7 0.017 407 8.624 406.7 8.501 NO CIRCULAR 4.5 0 0 0 1 New
87 P1141‐1142 1141 414.562 1142 415.624     10.11 0.017 412.103 2.459 411.5 4.124 NO CIRCULAR 1.5 0 0 0 1 New
88 P1142‐1144 1144 413.378 1142 415.624 Reverse Dir.   300.68 0.017 407.4 5.978 407 8.624 NO CIRCULAR 4.25 0 0 0 1 New
89 P1143‐1145 1145 414.12 1143 413.061 Reverse Dir.   740.309 0.017 408 6.12 407.45 5.611 NO CIRCULAR 4.25 0 0 0 1 New
90 P1144‐1143 1143 413.061 1144 413.378 Reverse Dir.   42.162 0.017 407.45 5.611 407.4 5.978 NO CIRCULAR 4.25 0 0 0 1 New
91 P1146‐1145 1146 413.265 1145 414.12     17.616 0.017 411.631 1.634 410.797 3.323 NO CIRCULAR 1 0 0 0 1
92 P1147‐1148 1147 414.334 1148 413.776     25.351 0.017 411.159 3.175 410.7 3.076 NO CIRCULAR 1 0 0 0 1 New
93 P1150‐1149 1150 411.593 1149 411.676 Unk pipe size.  U  27.595 0.017 411.021 0.572 408.7 2.976 NO CIRCULAR 1 0 0 0 1 Cleanout
94 P1151‐1152 1151 412.214 1152 412.686 Unk size.  2ft silt  12.949 0.017 408.528 3.686 408.179 4.507 NO CIRCULAR 1 0 0 0 1 Cleanout
95 P1152‐1149 1149 411.676 1152 412.686 Unk pipe size.  u  203.308 0.017 408.7 2.976 408.1 4.586 NO CIRCULAR 2.75 0 0 0 1 New
96 P1153‐1152 1153 412.395 1152 412.686 Unk pipe size.  2   11.71 0.017 408.411 3.984 408.1 4.586 NO CIRCULAR 1 0 0 0 1 Cleanout
97 P1154‐1155 1154 412.768 1155 413.202 Unk pipe size.  1   12.425 0.017 409.854 2.914 407.6 5.602 NO CIRCULAR 1 0 0 0 1 Cleanout
98 P1155‐1152 1152 412.686 1155 413.202 Unk pipe size.  0   304.099 0.017 408.1 4.586 407.6 5.602 NO CIRCULAR 3 0 0 0 1 New
99 P1156‐1155 1156 412.74 1155 413.202 Unk pipe size.  1   13.854 0.017 409.392 3.348 407.6 5.602 NO CIRCULAR 1 0 0 0 1 Cleanout


100 P1157‐1159 1157 412.624 1159 414.233     214.103 0.015 406.4 6.224 405.9 8.333 NO CIRCULAR 3.75 0 0 0 1 New
101 P1158‐1157 1158 412.564 1157 412.624     27.44 0.015 410.044 2.52 408.4 4.224 NO CIRCULAR 1.5 0 0 0 1 New
102 P1160‐MI98 1160 413.055 MI98 415.06     180.349 0.017 410.4 2.655 410.1 4.96 NO ARCH 6 0 0 0 1 New Arch
103 P1161‐1160 1161 413.001 1160 413.055     27.902 0.017 411.325 1.676 411.168 1.887 NO CIRCULAR 1.25 0 0 0 1 New
104 P1162‐1163 1162 412.798 1163 412.904     20.428 0.017 411.608 1.19 411.589 1.315 NO CIRCULAR 1.25 0 0 0 1
105 P1163‐1160 1163 412.904 1160 413.055     275.776 0.017 410.6 2.304 410.4 2.655 NO ARCH 5 0 0 0 1 New Arch
106 P1164‐1163 1164 412.939 1163 412.904     29.589 0.017 411 1.939 410.6 2.304 NO CIRCULAR 1.5 0 0 0 1 New
107 P1169‐1145 1169 413.627 1145 414.12     23.066 0.017 411.762 1.865 410.881 3.239 NO CIRCULAR 1 0 0 0 1
108 P1170‐1172 1170 412.986 1172 413.093 Assume 1ft pipe   87.774 0.017 409.8 3.186 409.4 3.693 NO CIRCULAR 2 0 0 0 1 New
109 P1171‐1170 1171 412.713 1170 412.986 estimate 1 ft pip  27.686 0.017 410 2.713 409.8 3.186 NO CIRCULAR 1.75 0 0 0 1 New
110 PCLV3‐1099 CLV3 413.667 1099 412.667     257.295 0.017 408.045 5.622 407.675 4.992 NO CIRCULAR 3 0 0 0 1
111 PMI1‐MI3 MI1 413.97 MI3 414.06     12.979 0.017 408.15 5.82 408.1 5.96 NO CIRCULAR 4 0 0 0 1 New
112 PMI3‐1145 MI3 414.06 1145 414.12     47.3 0.017 408.1 5.96 408 6.12 NO CIRCULAR 4 0 0 0 1 New
113 PMI33‐MI3 MI33 414.16 MI3 414.06     15.256 0.017 412.16 2 411.56 2.5 NO CIRCULAR 1 0 0 0 1
114 PMI4‐1145 MI4 414.25 1145 414.12     58.978 0.017 412.25 2 410.8 3.32 NO CIRCULAR 1.5 0 0 0 1 New
115 PMI50‐MI51 MI50 415.72 MI51 415.28     48.958 0.017 411.359 4.361 411.227 4.053 NO CIRCULAR 1.25 0 0 0 1
116 PMI51‐MI52 MI51 415.28 MI52 415.13     60.29 0.017 411.227 4.053 411.065 4.065 NO CIRCULAR 1.25 0 0 0 1
117 PMI53‐MI54 MI53 414.91 MI54 414.63     62.503 0.017 410.917 3.993 410.79 3.84 NO CIRCULAR 1.5 0 0 0 1
118 PMI54‐MI55 MI54 414.63 MI55 414.59     65.211 0.017 410.79 3.84 410.657 3.933 NO CIRCULAR 1.5 0 0 0 1
119 PMI55‐1071 MI55 414.59 1071 414.24     69.313 0.017 410.657 3.933 410.516 3.724 NO CIRCULAR 2 0 0 0 1 New
120 PMI56‐MI57 MI57 414.31 MI56 414.28     46.635 0.017 409.919 4.391 409.776 4.504 NO CIRCULAR 1.25 0 0 0 1
121 PMI57‐MI58 MI58 414.44 MI57 414.31     56.868 0.017 410.093 4.347 409.919 4.391 NO CIRCULAR 1.25 0 0 0 1
122 PMI58‐MI59 MI59 414.69 MI58 414.44     80 0.017 410.513 4.177 410.093 4.347 NO CIRCULAR 1.25 0 0 0 1
123 PMI60‐1079 MI60 415.94 1079 416.123     68.495 0.017 408.7 7.24 407.992 8.131 NO CIRCULAR 1.25 0 0 0 1
124 PMI61‐MI62 MI62 417.38 MI61 417 Assume 1.5   33.81 0.017 407.929 9.451 407.912 9.088 NO CIRCULAR 1.5 0 0 0 1
125 PMI62‐MI63 MI63 417.38 MI62 417.38 Assume 1.5   63.589 0.017 407.959 9.421 407.929 9.451 NO CIRCULAR 1.5 0 0 0 1
126 PMI63‐1072 MI52 415.13 1072 415.057     42.333 0.017 411.065 4.065 410.951 4.106 NO CIRCULAR 1.25 0 0 0 1
127 PMI63‐MI64 MI64 418.41 MI63 417.38 Assume 1.25   72.156 0.017 407.822 10.588 407.959 9.421 NO CIRCULAR 1.25 0 0 0 1







128 PMI64‐MI65 MI65 419.09 MI64 418.41 Assume 1.25   67.076 0.017 407.69 11.4 407.822 10.588 NO CIRCULAR 1.25 0 0 0 1
129 PMI96‐1112 1112 418.263 MI96 413.22 Reverse Dir   197.689 0.017 408.5 9.763 407.5 5.72 NO CIRCULAR 3.5 0 0 0 1 New
130 PMI98‐1105 MI98 415.06 1105 415.231     142.55 0.017 410.1 4.96 409.8 5.431 NO CIRCULAR 2.5 0 0 0 1 New
131 PMP1‐MP2 MP1 411.7 MP2 411.75     1995.692 0.017 405.275 6.425 404.254 7.496 NO CIRCULAR 5 0 0 0 1 Decomissioned
132 PMP2‐OF23 MP2 411.75 PS_Wedgew 412 No pump station  2216.814 0.017 404.254 7.496 403.12 8.88 NO CIRCULAR 0.1 0 0 0 1 Decomissioned


Arch Dimensions
Type height bw


5 1.875 3.021
6 2.219 3.646
7 2.609 4.26


pump station







Piat South Alternatives (Wetland or Ditch)


FID NAME INLETNODRIM Elev OUTLETNORIM Elev DESCRIPT TAG LENGTH ROUGHNEINOFFSET DepthInInvert OUTOFFSEDepthOutInvert FLAPGATEXSECTION GEOM1 GEOM2 GEOM3 GEOM4 BARRELS Proposed
0 NCI1‐NOF1 NCI1 409.1 NOF1 414.5     235.219 0.017 406.1 3 406 8.5 YES CIRCULAR 3 0 0 0 2 New
1 NDNCO1‐NCI1 NCO1 411 NCI1 409.1     1136.081 0.028 415.09 ‐4.09 406.1 3 NO TRAPEZOIDAL 4.5 5 3 3 1 New Ditch
2 NP1014‐NMH1 1014 412.72 NMH1 412.75     24.354 0.017 406.65 6.07 406.6 6.15 NO ARCH 11 0 0 0 1 New
3 NPCO8‐NMH3 CO8 415.154 NMH3 414.5     112.849 0.017 410.8 4.354 410.2 4.3 NO CIRCULAR 3.25 0 0 0 1 New
4 NPCO99‐1022 CO99 414.623 1022 415.31     77.072 0.017 411.6 3.023 411.2 4.11 NO CIRCULAR 2.5 0 0 0 1 New
5 NPNAI1‐1019 NAI1 413.2 1019 411.938     65.256 0.017 408.8 4.4 407.7 4.238 NO ARCH 9 0 0 0 1 New
6 NPNAi2‐NAI1 NAI2 413.8 NAI1 413.2     61.48 0.01 409.4 4.4 408.8 4.4 NO CIRCULAR 3.5 0 0 0 1 New
7 NPNMH1‐NMH2 NMH1 412.75 NMH2 415.09     750.893 0.017 406.6 6.15 406.25 8.84 NO ARCH 11 0 0 0 1 New
8 NPNMH2‐NCO1 NMH2 415.09 NCO1 411     95.492 0.017 406.25 8.84 415.09 ‐4.09 NO ARCH 11 0 0 0 1 New
9 NPNMH3‐CI1 NMH3 414.5 NAI2 413.8     107.557 0.017 410.2 4.3 409.4 4.4 NO CIRCULAR 3.25 0 0 0 1 New
10 P1000‐CO99 1000 415.748 CO99 414.623     204.547 0.015 412.201 3.547 411.6 3.023 NO CIRCULAR 2.25 0 0 0 1 New
11 P1001‐1000 1001 416.432 1000 415.748     110.412 0.015 414.347 2.085 413.268 2.48 NO CIRCULAR 1 0 0 0 1
12 P1006‐CO8 1006 414.518 CO8 415.154 12 in pipe.   1  122.586 0.017 411.2 3.318 410.8 4.354 NO CIRCULAR 2.75 0 0 0 1 New
13 P1007‐1022 1007 414.739 1022 415.31     84.892 0.015 412.448 2.291 411.9 3.41 NO CIRCULAR 1.5 0 0 0 1 New
14 P1008‐1007 1008 414.418 1007 414.739 10in Pipe.   va  108.166 0.01 412.851 1.567 412.448 2.291 NO CIRCULAR 1.25 0 0 0 1 New
15 P1009‐1006 1009 414.508 1006 414.518 10 or 12 in pi   77.639 0.017 411.4 3.108 411.2 3.318 NO CIRCULAR 2.5 0 0 0 1 New
16 P1010‐1009 1010 414.468 1009 414.508 10 in pipe.   v   149.415 0.017 411.8 2.668 411.4 3.108 NO CIRCULAR 2.25 0 0 0 1 New
17 P1013‐1014 1013 411.893 1014 412.72     25.223 0.017 406.7 5.193 406.65 6.07 NO ARCH 11 0 0 0 1 New
18 P1014‐MI152 MI152 412.41 1014 412.72     136.268 0.017 410.1 2.31 408.65 4.07 NO CIRCULAR 2 0 0 0 1 New
19 P1015‐MI90 1015 411.597 MI90 413.47     125.85 0.017 406.9 4.697 406.8 6.67 NO ARCH 11 0 0 0 1 New
20 P1016‐1015 1016 411.801 1015 411.597     26.68 0.017 406.95 4.851 406.9 4.697 NO ARCH 11 0 0 0 1 New
21 P1018‐1016 1018 411.739 1016 411.801     248.157 0.017 407.1 4.639 406.95 4.851 NO ARCH 11 0 0 0 1 New
22 P1019‐1018 1019 411.938 1018 411.739     31.574 0.017 407.7 4.238 407.1 4.639 NO ARCH 10 0 0 0 1 New
23 P1020‐1021 1020 412.865 1021 412.316     26.807 0.017 410.87 1.995 410.1 2.216 NO CIRCULAR 1.25 0 0 0 1 New
24 P1021‐MI90 1021 412.316 MI90 413.47     243.233 0.017 410.1 2.216 408.8 4.67 NO CIRCULAR 2 0 0 0 1 New
25 P1022‐CO8 1022 415.31 CO8 415.154     46.093 0.017 411.2 4.11 410.8 4.354 NO CIRCULAR 3 0 0 0 1 New
26 PCI2‐1000 CI2 414.969 1000 415.748     229.003 0.017 412.6 2.369 412.229 3.519 NO CIRCULAR 2.25 0 0 0 1 New
27 PCI8‐1010 CI8 414.777 1010 414.468     50.283 0.017 413.043 1.734 412.3 2.168 NO CIRCULAR 1.5 0 0 0 1 New
28 PMI90‐1013 MI90 413.47 1013 411.893     138.499 0.017 406.8 6.67 406.7 5.193 NO ARCH 11 0 0 0 1 New


h wb NCI1‐NOF2 is a culvert.   Depth at ds really is top of pipe.
Arch 11 4.5 7.33
Arch 10 3.75 6.083
Arch 9 3.333 5.417


Trap geom1 geom2 geom3
depth basewidth side slope


4.5 5 3







Piat East Alternative


FID NAME INLETNODE InRIM OUTLETNODOutRIM DESCRIPT TAG LENGTH ROUGHNEINOFFSET InDepth OUTOFFSEOutDepthFLAPGATEXSECTIONGEOM1 GEOM2 GEOM3 GEOM4 BARRELS Proposed
0 C1 MI152 412.41 MH255_1 416.41     428.91 0.017 405.5 6.91 404.4 12.01 NO ARCH 10 0 0 0 1 New
1 C2 MH255_1 416.41 MH255_2 414.56     247.324 0.017 404.4 12.01 403.5 11.06 NO ARCH 10 0 0 0 1 New
2 C7 MH255_2 414.56 Piat_PS 414.5     164.098 0.017 403.5 11.06 403 11.5 NO ARCH 10 0 0 0 1 New
3 NPCO8‐NMH3 CO8 415.154 NMH3 414.5     112.849 0.017 410.8 4.354 410.2 4.3 NO CIRCULAR 3.5 0 0 0 1 New
4 NPCO99‐1022 CO99 414.623 1022 415.31     77.072 0.017 411.6 3.023 411.2 4.11 NO CIRCULAR 2.5 0 0 0 1 New
5 NPNAI1‐1019 NAI1 413.2 1019 411.938     65.256 0.017 408.8 4.4 407.7 4.238 NO CIRCULAR 3.5 0 0 0 1 New
6 NPNAi2‐NAI1 NAI2 413.8 NAI1 413.2     61.48 0.01 409.4 4.4 408.8 4.4 NO CIRCULAR 3.5 0 0 0 1 New
7 NPNMH3‐CI1 NMH3 414.5 NAI2 413.8     107.557 0.017 410.2 4.3 409.4 4.4 NO CIRCULAR 3.5 0 0 0 1 New
8 P1000‐CO99 1000 415.748 CO99 414.623     204.547 0.015 412.201 3.547 411.6 3.023 NO CIRCULAR 2.25 0 0 0 1 New
9 P1001‐1000 1001 416.432 1000 415.748     110.412 0.015 414.347 2.085 413.268 2.48 NO CIRCULAR 1 0 0 0 1
10 P1006‐CO8 1006 414.518 CO8 415.154 12 in pipe.   1/2 silted i   122.586 0.017 411.2 3.318 410.8 4.354 NO CIRCULAR 2.75 0 0 0 1 New
11 P1007‐1022 1007 414.739 1022 415.31     84.892 0.015 412.448 2.291 411.9 3.41 NO CIRCULAR 1.5 0 0 0 1 New
12 P1008‐1007 1008 414.418 1007 414.739 10in Pipe.   vault silted   108.166 0.01 412.851 1.567 412.448 2.291 NO CIRCULAR 1.25 0 0 0 1 New
13 P1009‐1006 1009 414.508 1006 414.518 10 or 12 in pipe.   us va  77.639 0.017 411.4 3.108 411.2 3.318 NO CIRCULAR 2.5 0 0 0 1 New
14 P1010‐1009 1010 414.468 1009 414.508 10 in pipe.   vault ds 1/   149.415 0.017 411.8 2.668 411.4 3.108 NO CIRCULAR 2.25 0 0 0 1 New
15 P1013‐1014 1013 411.893 1014 412.72     25.223 0.017 406.7 5.193 406.65 6.07 NO ARCH 10 0 0 0 1 New
16 P1014‐MI152 1014 412.72 MI152 412.41     136.268 0.017 406.65 6.07 405.5 6.91 NO ARCH 10 0 0 0 1 New
17 P1015‐MI90 1015 411.597 MI90 413.47     125.85 0.017 406.9 4.697 406.8 6.67 NO ARCH 10 0 0 0 1 New
18 P1016‐1015 1016 411.801 1015 411.597     26.68 0.017 406.95 4.851 406.9 4.697 NO ARCH 10 0 0 0 1 New
19 P1018‐1016 1018 411.739 1016 411.801     248.157 0.017 407.1 4.639 406.95 4.851 NO ARCH 10 0 0 0 1 New
20 P1019‐1018 1019 411.938 1018 411.739     31.574 0.017 407.7 4.238 407.1 4.639 NO ARCH 9 0 0 0 1 New
21 P1020‐1021 1020 412.865 1021 412.316     26.807 0.017 410.87 1.995 410.1 2.216 NO CIRCULAR 1.25 0 0 0 1 New
22 P1021‐MI90 1021 412.316 MI90 413.47     243.233 0.017 410.1 2.216 408.8 4.67 NO CIRCULAR 1.75 0 0 0 1 New
23 P1022‐CO8 1022 415.31 CO8 415.154     46.093 0.017 411.2 4.11 410.8 4.354 NO CIRCULAR 3 0 0 0 1 New
24 PCI2‐1000 CI2 414.969 1000 415.748     229.003 0.017 412.6 2.369 412.229 3.519 NO CIRCULAR 2.25 0 0 0 1 New
25 PCI8‐1010 CI8 414.777 1010 414.468     50.283 0.017 413.043 1.734 412.3 2.168 NO CIRCULAR 1.5 0 0 0 1 New
26 PMI90‐1013 MI90 413.47 1013 411.893     138.499 0.017 406.8 6.67 406.7 5.193 NO ARCH 10 0 0 0 1 New


Arch Dimensi Height BW
10 3.75 6.083
9 3.333 5.417


Pump Station
10 yr 102 cfs
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1.0 Project Area 
This appendix examines the hydrologic and hydraulic conditions related to localized flooding in the study 
area and possible opportunities to reduce the flood inundation risk to structures and property. The 
portion of the study area referred to in this study as Piat Place is bordered by N 58th Street to the west, 
Summit Avenue to the north, Harding Ditch to the east, and Whispering Willow Lake to the south. The 
Piat Place portion of the study area is at the north end of the study area outlined in dashed red lines in 
Figure 1. Within this area, the area approximately north of Laura Ave is within the City of East St. Louis, 
and the area south of Laura Ave is in the City of Cahokia Heights.   


The portion of Harding Ditch within the study area extends from its confluence with Schoenberger Creek 
to the north to the south pump station at Prairie Du Pont creek to the south. The extents of the 
hydraulic model will cover most of Harding Ditch and its larger tributaries.   The Harding Ditch portion of 
the study area is identified with a solid red polygon in Figure 1. 
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Figure 1. Study Area Boundary Map
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Many of the residential structures in the study area are repeatedly at risk of inundation during regular 
precipitation events.  The purpose of this report is to provide the cities of Cahokia Heights and East St. 
Louis with sufficient information to make informed decisions regarding future flood risk management 
activities within the study area. 


 1.1 Study Scope 
The scope of this report is to provide the cities of Cahokia Heights and East St. Louis with an evaluation 
of flood prone areas within the study area, conduct engineering analysis of structural alternatives to 
reduce flood risk, and present the findings and conceptual cost estimates to assist the cities with 
reducing long-term flood risk. The evaluations in this report take into consideration local hydraulics and 
existing site conditions.  


PCSWMM and HEC-RAS models were created of the storm sewers, ditches, and floodplains.  For the Piat 
Place portion of the study area, USACE relied on a storm sewer survey conducted by IDNR.   


New Harding Ditch channel cross sections were gathered by USACE for the areas between Schoenberger 
Creek and the South pump station.  Comparing channel conditions in the 2012 Harding Ditch model to 
the new surveyed cross sections, the effects of change in the channel conditions were determined. 


 1.2 Flood Hazard Areas – Piat Place Portion of Study Area 
The flood hazard areas in the Piat Place portion of the study area that are addressed in this report are 
shown in Figure 2.  The areas of documented flooding shown in blue, purple, and orange, are based on 
information gathered from local residents by HeartLands Conservancy (HeartLands Conservancy, 2024).  
The specific problems identified by the IDNR storm sewer survey and by this hydraulic analysis are 
shown in Figure 3.  The corrective actions detailed in this appendix focus on addressing these issues.  
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Figure 2. Study Flood Hazard Area with Approximate Study Area Modeling Extents (red). Image from HeartLands Conservancy. 
Image will be updated prior to final report. 
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Figure 3. Problem Areas Identified by Hydraulic Modeling in this Study  
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 2.0 Existing Storm Sewer System – Piat Place Portion of the Study Area 
Information and data about the existing storm sewer system were identified from a 2023 IDNR storm 
sewer survey, PCSWMM modeling of the storm sewer system (see Section 7.0), issues identified by 
residents in the HeartLands Conservancy map, field observations, input from partner organizations 
including the cities of East St. Louis and Cahokia Heights, and conversations with residents in the project 
area during a site visit.  


In 2023, IDNR collected data from the storm sewer system/inlets in the study area and identified the 
condition of the inlets, elevation of inverts and rim levels, and pipe sizes with direction and material 
type.  The information was organized in an ArcGIS geodatabase showing pictures, survey notes, and 
survey shots. 


The current state of the storm sewer systems is poor.  Several inlets are filled with silt and trash.  Several 
are damaged and do not properly drain the contributing area leaving standing water.  Several areas do 
not drain into their intended inlet due to changes in the roadway or land surface.  These inlet conditions 
do not provide adequate drainage and leave water ponded in the roadways and ditches.  Several pipes 
have adverse slopes, probably due to settlement over time, which further restricts drainage in the 
network.  The ditches in several areas along the roadside are discontinuous.  Either due to settlement or 
landowners regrading yards, most ditches do not drain as originally conceived.  As a result, standing 
water can be seen throughout the drainage area. 


The wetland area north and south of Summit Avenue has ditches and culverts connecting the wetlands.  
There are ditches alongside Summit Avenue and a culvert that allows flow under the Interstate 255 
overpass.  Once east of Interstate 255, the area drains to a culvert into Harding Ditch. The north wetland 
area does not have a clear path to drain into Harding Ditch.  Ditches along Kingshighway that drain into 
the wetland have culverts blocked leaving standing water.   From field observation it was noted that the 
culvert under Interstate 255 is 75% blocked (Figure 4).  The only true path under Interstate 255 is next to 
Summit Avenue on the highway embankment.  It was also noted that the culvert that drains the 
wetlands into Harding Ditch east of Interstate 255 does not have a flap gate on it. 


Several lines along Kingshighway drain to the non-functional Wedgewood pump station.  The location of 
the old pump station is just south of the Metrolink tracks west of Harding Ditch.  The mainline to the 
pump station drains through the north wetland and as a result the lines along Kingshighway are full of 
water.  Standing water was also found on some of the lines on streets east of Kingshighway, however, 
connectivity to this mainline could not be determined, only suspected.  It is also suspected that some of 
these lines drain into the sanitary sewer system.   


The area directly south of State Street is mainly drained by a ditch that parallels Ridge Avenue.  The 
ditch turns and runs along Interstate 255 before entering a culvert that drains to Harding Ditch.  South of 
that is the storm sewer system that drains the Piat Place neighborhood.  The main line that drains this 
watershed follows Short Street, then enters a ditch before emptying into a pipe network that transects 
the Piat Place neighborhood.  This Piat Place mainline goes under Interstate 255 and into Harding Ditch.  
A functioning flap gate prevents backup from Harding Ditch into the Piat Place neighborhood.  


Illustrations of the storm sewer pipe network and ditches north and south of State Street are shown in 
Figure 5 and 6. 
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The Piat Place portion of the study area contains an existing storm sewer network for drainage which 
primarily drains under Interstate 255 into Harding Ditch.  Flap gates are employed to restrict backwater 
from Harding Ditch.  Poor drainage in the Piat Place neighborhood is a regular problem.  The streets are 
regularly inundated with several feet of water and flood water has entered multiple residents on Piat 
Place.  Undersized conduits do not drain as originally intended.  Some work has been done to alleviate 
this; a pump diverting water into the sanitary sewer system was installed at inlet 1018 in the Piat Place 
neighborhood.   However, it is not expected to fully remove the flood risk to the structures. 
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Figure 4. Blocked Culvert Under I-255 Adjacent to Summit Avenue Wetlands (Photo: USACE, March 2024) 
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Figure 5. Drainage and Storm Sewer Infrastructure North of State Street  
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Figure 6. Drainage and Storm Sewer Infrastructure South of State Street 
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3.0 Hydrologic Modeling 
The hydrology and hydraulic modeling analysis relied primarily on PCSWMM version 7.5 to capture the 
flood levels and discharges associated with the localized flooding.  PCSWMM is a modeling software 
package that relies on the SWMM engine to compute discharges and water levels in storm sewer 
networks.  PCSWMM also has the capability to simulate both 1D and 2D river and overland flow 
hydraulics.  In this project the hydraulics of the study area storm sewer system, ditches, and floodplain 
are examined. 


An additional modeling software, HEC-RAS version 6.5, was used to assess the hydraulic conditions in 
Harding Ditch.  The USACE Hydraulic Engineering Centers River Analysis System (HEC-RAS) is software 
that allows performance of one-dimensional steady flow hydraulics; one- and two-dimensional unsteady 
flow river hydraulics calculations; quasi-unsteady and full unsteady flow sediment transport-mobile bed 
modeling; water temperature analysis; and generalized water quality modeling (nutrient fate and 
transport).  This is the preferred software package of the USACE Hydrology and Hydraulics Community 
of Practice. 


An existing 1D model of the Metro East levee district, previously constructed in 2012, was used in the 
modeling of Harding Ditch.  It was reduced to only capture Harding Ditch south of Interstate 64 down to 
the South pump station.  Harding Ditch cross sections were updated from a USACE 2024 channel survey. 


HEC-RAS simulation results of Harding Ditch and Whispering Willow Lake were used as boundary 
conditions to the Piat Place study area PCSWMM models.  Both models used a frequency storm duration 
of 24-hours. 


As stated in Section 1.2 of the main report, storm events and their resultant inundation will be referred 
to by Annual Exceedance Probability (AEP) in this report.  For example, a storm event with a 1% AEP 
would have a 1% chance of occurring in a given year.  Additionally, in the past, storm events have often 
been described by their “return period”, or the estimated average length of time between storm events 
of a similar magnitude.  A 1% AEP event would have been referred to as having a 100-year return period 
or being a 100-year event.  This terminology is no longer used because it falsely conveys a sense of time 
and lowers public risk perceptions.  


 3.1 Existing Conditions Model - PCSWMM 
One 1D/2D composite PCSWMM model was created of the Piat Place project area existing conditions.  
The 10%, 4%, and 1% AEP storm events were simulated by the existing conditions model.   


Illustration of the existing model geometry is shown in Figures 7 and 8 for the watersheds north and 
south of State Street.  In the figures, watersheds are delineated in light green, inlets or manholes are 
blue, conduits are yellow, ditches are dark green, trapezoidal channels are blue, and the outfalls are red. 
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Figure 7. PCSWMM Existing Conditions Model - North of State Street 
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Figure 8. PCSWMM Existing Condition Model - South of State Street 


Whispering Willow Lake and Harding Ditch were the downstream boundaries in the PCSWMM 
watershed models.  For the outfalls, HEC-RAS simulation results of Harding Ditch and Whispering Willow 
Lake were used as stage time series boundary conditions in the PCSWMM models.  In the simulations, 
both models used a frequency storm duration of 24 hours.   


The tributary areas of the models were determined by subdividing the USGS watershed boundaries 
based upon DEM data provided by the USGS (2019).  The sub-watersheds were determined for every 
inlet represented in the model.  Parameters such as width and slope were estimated from the terrain to 
reflect the watershed existing conditions.   


SCS Curve Numbers were used to approximate infiltration parameters.  A Curve Number grid of the 
project area was created from a composite of the Illinois Soil Survey Geographic Database (SSURGO) and 
2019 National Land Cover Database (NLCD).  Curve Numbers were determined for each land cover type 
and hydrologic soil grouping combination.  Upon import to PCSWMM, Curve Numbers were adjusted to 
give more weight to the infiltration of the pervious areas in the watershed.  Curve numbers were set to 
a maximum of approximately 85.  Percent imperviousness was computed using the 2019 NLCD urban 
imperviousness products.  Watershed surface roughness was estimated from the NLCD land cover type 
corresponding to the Manning’s n-value ranges published in the HEC-RAS Hydraulic Reference Manual.   


Depression storage was set to a minimum of 0.2 and a maximum of 0.5 inches for impervious areas.  
Pervious area depression storage was set to a minimum of 0.4 and a maximum of 0.85 inches.  
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Depression storage was determined using aerial photos and field surveys.  High depression storage 
coefficients account for the discontinuous flow through ditches and wetlands and for the fact that in 
numerous instances the ground surface does not drain directly to sewer inlets.  The more standing 
water in the subbasin, the higher the depression storage coefficient.   


Conduits and junctions were added to model sewer connectivity.  Parameters such as inverts, rim 
elevations, and conduit offsets were taken from an IDNR field survey (2022).  For lines and junctions not 
captured in the field survey, inverts were interpolated between junctions with IDNR surveyed 
information.   Unknown inlet or manhole rim elevations were taken from the DEM data.  Conduit 
lengths were computed from geo-referenced pipe and inlet locations.  Manning’s n-values for the 
various conduit types are shown in Table 1.  For inlet blockages, the downstream pipe diameter was 
reduced to 0.1 feet for complete inlet blockage.  The pipe diameters were adjusted from their estimated 
full size according to the percent of inlet/pipe blockage reported in the IDNR survey.   


Table 1. Sewer Conduit Manning's n-value 


Material Manning’s n-value 
Reinforced Concrete Pipe (RCP) 0.017 
Corrugated Metal Pipe (CMP) 0.035 


Vitrified Clay Pipe (VCP) 0.017 
Ductile Iron (DIP) 0.023 


PVC 0.015 
 


The models created for this study were constructed as 2D representations of the watershed drainage.  
The benefit of a 2D model is that overland flow and inundation from surcharge at the inlets can be 
visualized and surface flow computationally routed.  Steps taken in the assembly of the 2D components 
started with importation of the USGS DEM covering the project area.  2D area bounding layers were 
created that defined a mesh with a 20-foot grid cell size.   


Ditches were modeled as 1D irregular channels.  For the 1D models, the cross sections covered the 
channel and overbank.  For the 2D models, the cross sections were truncated to the back stations to not 
double account for channel storage in the overbank.   


In creating a 2D model, grid cell points are first generated covering the surface of the watershed.  The 
layout of the points takes into account the stream centerlines and boundary layer definition.  In the 
regions between the 20-foot grid cells, additional cell points were added to better define the surface.  
This was done by enforcing edge lines for the high terrain and road boundaries.  Once completed, a 2D 
hexagonal cell mesh of junctions and conduits was created where the elevation for the cell/junction 
points were taken from the DEM.  Downstream outfall boundary connections to the 2D junction/conduit 
configuration are defined and the 2D junction configuration is connected using orifices to link the 2D 
cells to the 1D inlets (bottom orifice technique). 


 3.2 Existing Conditions Model – HEC-RAS 
A 1D/2D composite unsteady flow HEC-RAS model was created of Harding Ditch from Schoenberger 
Creek downstream to the South pump station.  The model was cut from a USACE-built model of the 
MESD levee district interior drainage system completed in 2012.  1D channel and storage areas define 
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the majority of Harding Ditch.  The 2D extents cover the areas around Canal 1 and the north overbank 
near the South pump station.  An illustration of the Harding Ditch portion of the model geometry is 
shown in Figures 9 and 10. 


The downstream boundary on Harding Ditch is the South pump station.  It has a gravity outfall culvert 
and pump connection to Prairie du Pont Creek.  In the model, HEC-RAS rules govern the operations of 
the pumps depending on Mississippi River discharge and the computed river stage at St. Louis.  Stages at 
the St. Louis gage on the Mississippi River exceeding 21.5 feet prevent outflow through the culvert at 
the pump station and the rules set the pump to operate.   For stages less than 21.5 feet the rules turn 
the pump off and flow ensues through the culverts. 


Inflow into the model at the upstream reach boundaries is set as flow hydrographs.  For the 1D and 2D 
storage areas, inflow hydrographs have been added to account for the interior runoff.  Specific to the 2D 
areas, inflow boundary points were area weighted and were set along the main tributaries within the 
storage area.  The inflow hydrographs were computed using the HEC-HMS model of MESD created as 
part of the 2012 modeling effort. 


Lateral structures were employed to define the connection between the channel and storage areas.  
Storage area connections were used to define the 1D connectivity between storage areas, as well as 
define bridges and culverts in the 2D areas.  These lateral structures and storage area connections were 
geo-referenced in the updated model so that lateral structures and storage area connection weir 
elevations could be extracted from the terrain.  Levee culverts at the various locations along Harding 
Ditch were captured in the 2024 USACE field survey and defined in the lateral structures as culverts.  
Culvert and bridge dimensions defined by storage area connections in the 2D area were captured by 
field survey.  Flap gate information was also captured in the field survey and the culverts were defined 
with one directional flow where they existed.  Culvert definition for the 1D storage area to storage area 
connections were preserved from the 2012 MESD model.   


In the 2D areas, breaklines were created to delineate streams, embankments, and roads.  Ditch cross 
sections identified in the field survey were imported into HEC-RAS as a 1D channel.  The 1D channel was 
then burned into the 2D terrain to produce more accurate flow routing in the channels.   


To adequately capture rainfall runoff response from the entirety of the MESD HEC-HMS model 
watershed (which includes not only Harding Ditch but also Cahokia Canal), a 72-hour duration storm 
event was selected and used for the HEC-RAS model frequency event simulations of the Harding Ditch 
portion of the study area.   
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Figure 9. HEC-RAS Geometry Covering Harding Ditch Upstream to Canal 1 (North) 







19 
 


 


Figure 10. HEC-RAS Geometry Covering Harding Ditch from Canal 1 to the South Pump Station (South) 


 3.3 Design Considerations for the Storm Sewer Systems 
There is no specific guidance for storm sewer design for USACE projects.  Each local municipality in 
which projects may be located has its own requirements, but these do not directly govern federal 
projects.  Where applicable, federal projects try to adhere to local requirements.  Designs in this study 
aim to exceed the storm water design regulations for St. Clair County, Illinois.  The regulations regarding 
storm water management for St. Clair County, Illinois was found at:  https://www.co.st-
clair.il.us/webdocuments/CountyCode/Stormwater%20Control%20Code.txt 


The discussion on page 11 of the St. Clair County, Illinois stormwater regulations states that a minor 
drainage system is “that portion of a drainage system designed for the convenience of the public.  It 
consists of street gutters, storm sewers, small open channels, and swales and, where man-made, is to be 
designed to handle the 10-year runoff event.”  Page 22 discusses drainage system design and evaluation.  
It states when evaluating existing conditions and designing a drainage system the design shall provide 
capacity to pass the 50% AEP 24-hour peak flow rate in the minor drainage system and an overflow path 
for flows in excess of the design capacity.  Regarding positive drainage, all developments will pass the 
1% AEP 24-hour flow at a stage of at least one foot below all structure foundation grades in the vicinity 
of the flow path. 


Since it is not clear whether to design the new sewer modifications to the 50% AEP or 10% AEP storm 
event, the 10% AEP 24-hour duration storm event is used for the base design of drainage modifications 
for this project.  Most municipalities nationwide tend to require that the 10% AEP storm event be used 
in the design of sewer systems. 



https://www.co.st-clair.il.us/webdocuments/CountyCode/Stormwater%20Control%20Code.txt

https://www.co.st-clair.il.us/webdocuments/CountyCode/Stormwater%20Control%20Code.txt
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Because of the lack of structure foundation elevation information, the resulting 1% AEP storm event 
inundation for the project will only be shown for the measures in each respective section of the pipe 
network.  This can be compared to the existing 1% AEP event flood inundation.  The resulting inundation 
will show the residual flood risk to structures with an overall reduction in damages.  


 3.4 Frequency Design Precipitation 
This analysis assumed that a 24-hour duration storm event is sufficient to capture the full effects of 
flooding in the Piat Place portion of the study area.  Also, a 72-hour duration storm event is sufficient to 
capture the full effects of flooding in the Harding Ditch HEC-RAS model.  For the entire study area, the 
assumed storm duration is greater than the time of concentrations for the modeled watersheds.  Depth 
data for various 24-hour and 72-hour duration rainfall events was gathered for East St. Louis, IL from the 
Nation Oceanic and Atmospheric Administration Atlas 14 online at 
https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html.  Table 2 shows the 24-hour duration rainfall 
depths used in the PCSWMM analysis.  Table 3 shows the 72-hour duration rainfall depths used in 
generating inflow into the Harding Ditch HEC-RAS model.  Both tables are based upon return period and 
AEP. 


Table 2.  NOAA Atlas 14 24-hour duration rainfall depth for East St. Louis, IL 


Storm Event Depth (inches) 
10% AEP  4.52 
4% AEP 5.56 
1% AEP 7.64 


 


 


Table 3.  NOAA Atlas 14 72-hour duration rainfall depth for East St. Louis, IL 


Storm Event Depth (inches) 
10% AEP 5.59 
4% AEP 6.85 
1% AEP 9.38 


 


 3.5 Proposed Conditions Modeling 
Following creation of the existing conditions PCSWMM models, copies were modified to generate 
models for evaluating proposed conditions for the measures and alternatives described in Section 4.0.  
Each proposed condition model focused on modifications in different sections of the sewer system.  
Modifications such as increasing the pipeline size, correcting an adverse sloped pipe, or re-routing a 
sewer inlet to another sewer line were some of those examined.  Regarding changes in some of the 
sewer system pipes, sewer inverts are adjusted to yield more fall in a line or properly sloped where 
adverse sloped pipes existed.  When channeling an inlet to another network trunkline, inlets are 
assumed to be replaced in a manner that assures adequate drainage to the downstream junction.  


New storm sewer systems in the Piat Place portion of the study area that would drain to Harding Ditch 
require pump stations to move water into the ditch.  The current storm sewer system lacks pump 



https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html
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stations which creates problems when water backs up from Harding Ditch.  Coincidence of severe storm 
events outside of Harding Ditch are not independent of high Harding Ditch stages.  Also, there is not a 
lot of elevation relief in the sewer system and water does not have any space to back up.  The flood risk 
is further compounded since a lot of the storm sewer system is undersized. 


For the new pump stations, wet wells were set to have a constant area of 1,000 ft2.  In the PCSWMM 
models, storage nodes defined the wells, and outlet PCSWMM features were used with constant 
discharge rating curves to mimic pump operation.  The pump station has a 10% AEP design capacity 
meaning the pump station rating is set to equal the 10% AEP peak discharge from the network.  The 
benefit of this configuration in the model is that it adequately captures the pump station backup 
induced during the 1% AEP storm event.   


In the Harding Ditch analysis, one of the first steps was to update Harding Ditch with the most recent 
channel survey.  The technique for doing this involved organizing the survey points into cross sections 
and snapping them to straight lines.  These adjusted points were converted to 3D line features using the 
ArcGIS route tool and checked for consistency in review of the station/elevation tables generated from 
the lines.  The 3D line features in ArcGIS Pro were imported into HEC-RAS using RAS-Mapper.  The new 
cross section geometry utilized the same river alignment as the base model.  Utilizing the Feature Import 
tool, the 3D lines were imported in with their z-component and m-component from the 3D polyline 
shape file.  With the survey data in a HEC-RAS geometry, the survey cross sections were then merged 
with the 2012 HEC-RAS model cross sections. 


For channel changes, new channel dimensions were driven into the 1D cross sections using the Channel 
Design/Modification Editor.  For the design capacity changes to the South pump station, additional 
pumps were added with similar configurations to the 2012 HEC-RAS model pump group definition. 


 4.0 Measures and Alternatives 
Measures were identified to address various problems observed in the existing models; these were then 
organized into alternative plans (alternatives).  The alternatives are organized by geographic location in 
the study area.   


North of Summit Avenue: 


• Alternative 1 – Summit A (Limited Flood Risk Reduction) (Figure 11) 
o Raise low sections of Summit Avenue. 


• Alternative 2 – Summit B (Maximum Flood Risk Reduction) (Figure 12) 
o Install culverts to drain undrained areas west of wetland.  Add or replace existing 


culverts. 
o Put culverts in Summit Avenue under the Interstate 255 overpass to pass more water 


from west to east at that location. 
o Re-establish ditch flow. 
o Increase size of culvert into Harding Ditch and add a small 30 cubic feet per second 


pump station with gravity outfall. 
 


North of State Street: 
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Alternative 3 – State Street A (Limited Flood Risk Reduction) ( 


• Figure 13) 
o Fix and replace broken or blocked storm sewer inlets. 
o Replace undersized storm sewer lines. 
o Run new storm sewer line down westbound lane of State Street.  This includes picking 


up drainage from existing sections. Add additional lines to new pump station. 
o Add 100 cubic feet per second pump station that captures the drainage and directs it 


into Harding Ditch. 
• Alternative 4 – State Street B (Maximum Flood Risk Reduction) (Figure 14) 


o Fix and replace broken or blocked inlets. 
o Replace undersized storm sewer lines. 
o Run new storm sewer line down westbound lane of State Street.  This includes picking 


up drainage from existing sections. Add additional lines to new pump station. 
o Add new storm sewer lines that pick up drainage from the non-functional sewer line to 


the Wedgwood pump station (Kingshighway). 
o Add new storm sewer lines to drain 60th and 61st Street to the south.  This includes 


separating storm sewer from the sanitary sewer system. 
o Add 175 cubic feet per second pump station that captures the drainage and directs it 


into Harding Ditch. 


Piat Place Neighborhood: 


• Alternative 5 – Piat A (Intermediate Flood Risk Reduction A – South Ditch) (Figure 15) 
o Fix and replace broken or blocked storm sewer inlets. 
o Replace undersized storm sewer lines. 
o Replace ditches with storm sewer line fed by area inlets. 
o New main storm sewer line south to Whispering Willow Lake down 62nd Street.  Reverse 


line east of 62nd Street. 
o Add ditch through Frank Holten State Park (FHSP) field to channel water from Piat Place 


into Whispering Willow Lake.  This includes culverts under roadway to lake. 
• Alternative 6 – (Intermediate Flood Risk Reduction B – East Under Highway) (Figure 16) 


o Fix and replace broken or blocked storm sewer inlets. 
o Replace undersized storm sewer lines. 
o Replace ditches with storm sewer line fed by area inlets. 
o Bore main storm sewer line east under Interstate 255 that discharges to pump station. 
o Install pump station that discharges drainage into Harding Ditch.  Pump station capacity 


of 110 cubic feet per second.  
• Alternative 7 –  Piat C (Maximum Flood Risk Reduction) (Figure 17) 


o Fix and replace broken or blocked storm sewer inlets. 
o Replace undersized storm sewer lines. 
o Replace ditches with storm sewer line fed by area inlets. 
o New main storm sewer line south to Whispering Willow Lake down 62nd Street.  Reverse 


line east of 62nd Street. 
o Create wetland in FHSP field to store water from Piat Place that empties into Whispering 


Willow Lake.  This includes culverts under roadway to lake. 
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Harding Ditch: 


• Alternative 8 – Harding A (Limited Flood Risk Reduction) (Figure 18) 
o Dredge to deepen and widen Harding Ditch from Schoenberger Creek to south pump 


station. 
• Alternative 9 – Harding B (Intermediate Flood Risk Reduction) (Figure 18) 


o Dredge to deepen and widen Harding Ditch from Schoenberger Creek to south pump 
station.  


o Add one additional pump to south pump station (131.5 cfs). 
• Alternative 10 – Harding C (Maximum Flood Risk Reduction) (Figure 18) 


o Dredge to deepen and widen Harding Ditch from Schoenberger Creek to south pump 
station.  


o Add two additional pumps to south pump station (131.5 cfs each). 


As noted next to each alternative name, Figures 11 through 20 show the alternatives. In the figures, the 
conduits and storm inlets are color coded.  For the junctions, storm inlets are black, and manholes are 
yellow.  For the conduits, blue signifies lines sizes to be increased, red lines remain unchanged, purple 
are new arch type conduits, green are new or existing ditches, and yellow lines are conduits to be 
cleaned out.  Note that some of the lines that have their sizes increased are currently blocked.  Tables 
located in Annex 1 detail the proposed pipe size and invert changes for the alternatives. 
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Figure 11. Alternative 1:  Summit A (Limited Flood Risk Reduction) 
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Figure 12. Alternative 2:  Summit B (Maximum Flood Risk Reduction) 
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Figure 13. Alternative 3:  State Street A (Limited Flood Risk Reduction) 
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Figure 14. Alternative 4: State Street B (Maximum Flood Risk Reduction) 
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Figure 15. Alternative 5:  Piat A (Intermediate Flood Risk Reduction A – South Ditch) 
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Figure 16. Alternative 6: Piat B (Intermediate Flood Risk Reduction B – East Under Highway)  
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Figure 17. Alternative 7:  Piat C (Maximum Flood Risk Reduction)  
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Figure 18. Alternative 8:  Harding A (Limited Flood Risk Reduction), Harding B (Intermediate Flood Risk Reduction), and Harding C (Maximum Flood Risk Reduction) 
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 4.1 Analysis of Piat Place Portion of Study Area 
To analyze the alternatives discussed in Section 4.0, the models were manipulated to represent the 
future changes.  The manner in which the changes were made is discussed in Section 3.5.  The focus of 
the model results is shown in terms of simulated water surface level and resulting inundation. 


4.1.1 Existing Condition Inundation 
Illustrations showing the 10%, 4%, and 1% AEP storm event inundation for existing conditions are shown 
in Figures 19 through 24.  In the illustrations, the darker the inundation color, the higher the depth of 
water. 


As seen in the figures, flooding occurs throughout the watersheds during a 10% AEP storm event.  The 
sewer lines surcharge at the storm inlets inundating the area around them.  This indicates that the 
existing sewer and ditch networks are inadequate to drain the watersheds.  The primary problem areas 
in the Piat Place portion of the study area are the north area wetland waters encroaching on Summit 
Avenue, drainage around the State Street/Interstate 255 interchange, and the Piat Place neighborhood 
flooding.
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Figure 19. Piat Place Portion of Study Area Existing Conditions Inundation, North of State Street – 10% AEP storm event  







34 
 


 


Figure 20.  Piat Place Portion of Study Area Existing Conditions Inundation, South of State Street – 10% AEP storm event 
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Figure 21. Piat Place Portion of Study Area Existing Conditions Inundation, North of State Street – 4% AEP storm event 
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Figure 22. Piat Place Portion of Study Area Existing Conditions Inundation, South of State Street – 4% AEP storm event 
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Figure 23. Piat Place Portion of Study Area Existing Conditions Inundation, North of State Street – 1% AEP event  
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Figure 24. Piat Place Portion of Study Area Existing Conditions Inundation, South of State Street – 1% AEP event  
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4.1.2 Summit Ave Alternatives Analysis 
The 10% AEP storm event inundation for Alternatives 1 and 2 are shown in Figure 25 and Figure 26, 
respectively. 


The 1% AEP storm event inundation for Alternatives 1 and 2 are shown in Figure 27 and Figure 28, 
respectively. 


For Alternative 1, options on the degree of road raise for Summit Avenue were provided, dependent on 
which flood frequency water level the road is raised to. Table 4 shows the raise elevations for the 
various sections of road that are inundated.  The computed level of raise is 0.25 feet above the actual 
computed water surface rounded to the nearest 0.1 feet. For the quantities and costs in this study, a 
road raise to the 1% AEP elevation was developed. 


Table 4. Summit Avenue Road Raise Elevations 


Section of Summit Ave 10% AEP Raise 
(Feet NAVD 88) 


4% AEP Raise 
(Feet NAVD 88) 


1% AEP Raise 
(Feet NAVD 88) 


Under Interstate 255 - - 413.0 
Interstate 255 West to Kingshighway - 412.7 413.0 


Kingshighway to the West 413.8 413.9 414.0 
 


For Alternative 2, measures include installing or replacing culverts around Kingshighway capturing 
drainage of the parcels west of Kingshighway, re-establishing ditches at the entrance and exit of the 
wetland between Kingshighway and Interstate 255, installing a culvert/storm sewer under the Interstate 
255, and adding a 30 cubic feet per second pump station with gravity outfall at the Harding Ditch 
wetland drain point.  The reduction in water surface levels in the wetland area between Interstate 255 
and Kingshighway is approximately 0.2 feet for the 10% AEP storm event and 0.5 feet for the 1% AEP 
storm event.  Also, roadway flooding at Summit Avenue and Kingshighway is eliminated. 


When stages are high in Harding Ditch, the north wetland area is unable to drain.  To mitigate this, 
Alternative 2 includes a pump station at the culvert that drains the north wetland into Harding Ditch.  
Without it, there is no reduction in water level during the frequency storm events.  The degree of 
reduction is determined by the capacity of the pump station. A sensitivity analysis would yield the 
optimum capacity for a target water surface level reduction. For Alternative 2, the goal was to alleviate 
the roadway flooding during the 10% AEP storm event.  
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Figure 25. Alternative 1:  Summit A (Limited Flood Risk Reduction) – Road Raise, 10% AEP event 
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Figure 26. Alternative 2:  Summit B (Maximum Flood Risk Reduction) – Wetland Drainage Improvements, 10% AEP event 
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Figure 27. Alternative 1: Summit A (Limited Flood Risk Reduction) – Road Raise, 1% AEP event 
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Figure 28. Alternative 2: Summit B (Maximum Flood Risk Reduction) – Wetland Drainage Improvements, 1% AEP event
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4.1.3 State Street Alternatives Analysis 
The 10% AEP storm event inundation for Alternatives 3 and 4 are shown in Figure 29 and Figure 30, 
respectively. 


The 1% AEP storm event inundation for Alternatives 3 and 4 are shown in Figure 31 and Figure 32, 
respectively. 


Alternative 3 focuses on improving drainage through the Interstate 255 and State Street interchange 
only.  Items addressed are repairing broken and blocked inlets, replacing undersized lines, adding an 
additional main line down State Street, and adding a 100 cubic feet per second pump station that 
transfers water into Harding Ditch. For Alternative 3, the PCSWMM model shows that stormwater can 
be mostly contained underground during the 10% AEP storm event.  During the 1% AEP storm event, 
water remains outside of residential structures and there will be a reduction in water surface on the 
Interstate 255 southbound on and off-ramps of 1.3 feet.  


Alternative 4 focuses on improving drainage through the Interstate 255 and State Street interchange 
and collecting additional drainage from lines running along Kingshighway, 60th, and 61st Streets.  Some of 
that drainage currently goes to the sanitary sewer system or to a non-functional storm sewer line.  Items 
addressed are repairing broken and blocked inlets, replacing undersized lines, adding an additional main 
line down State Street, adding drainage from the non-functional sewer line on Kingshighway, adding in 
sewer lines that drain 60th and 61st Street, and adding a 175 cubic feet per second pump station that 
transfers water into Harding Ditch.  For Alternative 4, the PCSWMM model shows that stormwater can 
be mostly contained underground during the 10% AEP storm event.  During the 1% AEP storm event, 
water remains outside of residential structures and there will be a reduction in water surface on the 
Interstate 255 southbound on and off-ramps of 1.2 feet.  


For both Alternative 3 and Alternative 4, there is some residual flooding in the area south of State Street 
between 63rd and Interstate 255 during the 10% AEP event.  It is a low-lying area that is regularly 
inundated and to further alleviate flooding would require replacing a conduit that goes under Interstate 
255.  Since the area that is impacted is mostly vacant, the alternatives allow this area to continue to 
flood at the 10% AEP level.  However, with the proposed modifications a water level reduction 0.4 feet 
for Alternative 3 and 0.5 feet for Alternative 4 is expected over this area during the 10% AEP storm 
event. 
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Figure 29. Alternative 3: State Street A (Limited Flood Risk Reduction) – 255 and State Street Drainage Improvements, 10% AEP event 
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Figure 30. Alternative 4: State Street B (Maximum Flood Risk Reduction) – 255 and State Street Drainage Improvements with Additional Lines West, 10% AEP event 
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Figure 31. Alternative 3: State Street A (Limited Flood Risk Reduction) – 255 and State Street Drainage Improvements, 1% AEP event 
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Figure 32. Alternative 4: State Street B (Maximum Flood Risk Reduction) – 255 and State Street Drainage Improvements with Additional Lines West, 1% AEP event
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4.1.4 Piat Place Neighborhood Alternatives Analysis 
The 10% AEP storm event inundation for Alternatives 5, 6, and 7 are shown in Figure 33, Figure 34, and 
Figure 355Error! Reference source not found., respectively. 


The 1% AEP storm event inundation for Alternatives 5, 6, and 7 are shown in Figure 36, Figure 37, and 
Figure 38, Error! Reference source not found.respectively. 


Alternative 5 focuses on improving drainage by moving the water south down 62nd Street and into a new 
ditch in Frank Holton State Park (FHSP) that empties into Whispering Willow Lake.  Items addressed are 
repairing broken and blocked inlets, putting ditch flow into the sewer system, replacing undersized lines, 
adding an additional main line down 62nd Street, and adding a ditch that channels water through FHSP 
into Whispering Willows Lake.  For Alternative 5, the PCSWMM model shows that stormwater can be 
contained underground during the 10% AEP storm event.  During the 1% AEP storm event, water 
remains outside of residential structures and in the streets.  There is a general reduction in water 
surface of 1.3 feet on Piat Place during the 1% AEP event. 


Alternative 6 focuses on improving drainage by moving the water to the east under Interstate 255 
where water can be moved into Harding Ditch by pump station.  Items addressed are repairing broken 
and blocked inlets, putting ditch flow into the sewer system, replacing undersized lines, boring a new 
main line under Interstate 255, and adding a 110 cubic feet per second pump station that moves the 
water into Harding Ditch.  For Alternative 6, the PCSWMM model shows that stormwater can be 
contained underground during the 10% AEP storm event.  During the 1% AEP storm event, water 
remains outside of residential structures and in the streets.  There is a general reduction in water 
surface of 1.0 feet on Piat Place during the 1% AEP event. 


Alternative 7 focuses on improving drainage by moving the water south on 62nd Street and into a new 
wetland area in Frank Holton State Park that empties into Whispering Willow Lake.  Items addressed are 
repairing broken and blocked inlets, putting ditch flow into the sewer system, replacing undersized lines, 
adding an additional main line down 62nd Street, and adding a wetland that impounds water in FHSP 
before emptying into Whispering Willows Lake.  For Alternative 7, the PCSWMM model shows that 
stormwater can be contained underground during the 10% AEP storm event.  During the 1% AEP storm 
event, water remains outside of residential structures and in the streets.  There is a general reduction in 
water surface of 1.5 feet on Piat Place during the 1% AEP event. 


These alternatives would require arch type pipes to be installed in the Piat Place neighborhood.  This is 
primarily in the line that transects the neighborhood.   It is because the area is at a low elevation and the 
lines can only have slight slope in order to be able to discharge into FHSP before the lake.  Circular sewer 
pipes cannot be used if an acceptable cover is to be preserved in these low-lying areas. 


Alternatives 5 and 7 have a similar sewer system configuration in the Piat Place neighborhood.  The 
main difference is how the water traverses FHSP.  The Alternative 5 ditch has a bottom width of five feet 
at a depth of 4.5 feet.  The Alternative 7 wetland is a two feet deep retention pond with approximately 
18 acre-feet of ponded volume.  It was designed with a weir-controlled drop structure emptying into 
two three-foot diameter culverts.  A swale to the wetland outlet is recommended across the pond to 
control erosion during dry conditions. 
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There are a lot of configuration options for the Alternative 7 wetland area.  It could also be configured as 
a dry detention basin.  IDNR is supportive of this detention/retention alternative.  A primary goal of 
IDNR is to promote outdoor recreation.  Any project alternative should not increase flood impacts on 
IDNR property that could adversely affect the existing purpose of the park.  Any project designs should 
be done in coordination with IDNR to take into consideration future construction projects that IDNR is 
considering at FHSP.  Currently, additional walking trails in the proposed area of the detention 
basin/retention pond are in IDNRs capital projects for the site.  Final wetland and ditch design should 
incorporate these trails that potentially surround the project.  Any project designs should also consider 
additional beneficial uses at FHSP.  For example, a larger retention pond than currently proposed could 
be constructed that has normal water depths that could support additional fishing and provide the same 
or more detention storage.  Long term maintenance of the project would also be a concern, and a final 
design that can help reduce maintenance and costs, including extra trash or debris concerns would be 
desirable. 
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Figure 33. Alternative 5:  Piat A (Intermediate Flood Risk Reduction A – South Ditch) – 10% AEP event 
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Figure 34. Alternative 6:  Piat B (Intermediate Flood Risk Reduction B – East Under Highway) – 10% AEP event 
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Figure 35. Alternative 7:  Piat C (Maximum Flood Risk Reduction) – 10% AEP event 
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Figure 36. Alternative 5:  Piat A (Intermediate Flood Risk Reduction A – South Ditch) – 1% AEP event 
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Figure 37. Alternative 6.  Piat B (Intermediate Flood Risk Reduction B – East Under Highway) – 1% AEP event 
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Figure 38. Alternative 7:  Piat C (Maximum Flood Risk Reduction) – 1% AEP event  
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4.1.4.1 Piat South Impacts to Whispering Willow Lake 
Impacts of bringing the drainage from the Piat Place neighborhood into Whispering Willow Lake was 
examined.  This additional flow pertains to Alternatives 5 and 7, the Piat Place South alternatives.  The 
magnitude and duration of flood exceedance was computed. 


The proposed retention pond for Alternative 7 (wetland option) would attenuate inflow into the lake, 
resulting in a lower peak inflow when compared to Alternative 5. Accordingly, Alternative 7 would have 
less of an impact on water levels compared to Alternative 5.  Therefore, Alternative 5 results are shown 
as a worst-case comparison, and the impacts of Alternative 7 were not analyzed. 


The comparison of Whispering Willow Lake water surface levels for the existing condition and the with-
additional drainage contribution for Alternative 5 are shown in Figure 39 (10% AEP) and Figure 40 (1% 
AEP). 


 


Figure 39.  Whispering Willow Lake Water Surface Level Comparison of Alternative 5 and Existing Condition - 10% AEP Storm 
Event. 
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Figure 40.  Whispering Willow Lake Water Surface Comparison of Alternative 5 and Existing Condition - 1% AEP Storm Event. 


For a 24-hour duration storm, the Alternative 5 impact to the water surface is 0.01 feet for the 10% AEP 
event and 0.02 feet for the 1% AEP event.  The duration of excess flooding is 18 to 20 hours for the 10% 
AEP event and 15 to 17 hours for the 1% AEP event.  The results are tabulated in Table 5. 


Table 5.  24-Hour Duration Storm Water Surface Changes at Whispering Willow Lake. 


 10% AEP 
Storm Event 


1% AEP 
Storm Event 


10% AEP 
Storm Event 


1% AEP 
 Storm Event 


Type Existing Piat South Ditch 
Alternative 5 Existing Piat South Ditch 


Alternative 5 Difference 


Elev (ft NAVD 88) 409.38 409.39 411.61 411.63 0.01 0.02 
Inflow (cfs) 1273 1290 2003 2040 17 37 


Excess Duration 
(hours) 18-20 15-17   
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The results show that there is negligible impact to Whispering Willow Lake stages from implementation 
of the Piat South alternatives. Therefore, the final Alternative 5 configuration includes this increased 
runoff volume into Whispering Willow Lake. 


4.2 Analysis of Harding Ditch Portion of Study Area 
To assess the degree of flooding in the region from Harding Ditch, a HEC-RAS model was created from a 
2012 existing MESD system model.  The Harding Ditch portion extends from Interstate 64 downstream 
to the south pump station.  It includes the Harding Ditch overbank areas as well as interconnected lakes.  
These areas are mostly represented as 1D storage areas.  More complex flow regions were modeled as 
2D areas.  These include the Canal 1 reach and the north overbank near the south pump station.  More 
information regarding the HEC-RAS model built for this study is discussed in Section 3.3 in more detail. 


To assess changes in Harding Ditch over time, new channel cross section data was gathered by USACE in 
2024.  These cross-sections were compared against what was in the original 2012 HEC-RAS model.  The 
2012 model was built with both cross sections surveyed in 2012 and from plans of the original design 
channel.  Differences in Harding Ditch frequency water surface profiles are discussed.  Also, potential 
measures that would reduce Harding Ditch stages are presented. 


4.2.1 Existing Condition Profiles 
The illustrations showing the 10% AEP and 1% AEP storm event profiles for Harding Ditch existing 
conditions are shown in Figure 41 and Figure 42.  In the figures, both the pump-on and off profiles are 
shown.  The effects of pump operation yield higher water surface levels at the downstream end of 
Harding Ditch.  High Mississippi River stages do have a significant impact on Harding Ditch levels 
downstream of Canal 1. 
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Figure 41. Harding Ditch Existing Condition Profile – 10% AEP Storm Event 
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Figure 42. Harding Ditch Existing Condition Profile – 1% AEP Storm Event 
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4.2.2 Harding Ditch Pump Station Backwater 
High Mississippi River stages require operation of the MESD south pump station for the drainage from 
Harding Ditch.  When stages exceed 21.5 feet at the St. Louis gage on the Mississippi River, the gravity 
drains at the south pump station are closed and pump operation moves water from Harding Ditch into 
Prairie Du Pont Creek.  While under these higher backwater conditions, operation of the pump station is 
not as efficient for conveyance of stormwater as during gravity flow conditions (low Mississippi River 
stages).  Though the probability of a high Mississippi River stage coincident with a 10% AEP or 1% AEP 
interior flood event is low, extensive Harding Ditch backwater flooding is still possible.  


Results from the HEC-RAS modeling of the Harding Ditch project area demonstrate that the influence of 
backwater flooding from Harding Ditch extends approximately five miles upstream of the south pump 
station during a 1% AEP storm event.  This places the backwater effect to just upstream of the Canal 1 
confluence.  This signifies that the backwater effects propagate upstream on Canal 1 as well as influence 
the FHSP lake levels. 


Harding Ditch backwater reaches Lake Drive on Canal 1 during the 1% AEP storm event with low 
Mississippi River stages as well.  The extent of the Canal 1 watershed flooding is shown in Figure 43 for 
the 1% AEP flood event for both low and high Mississippi River stages.  Blue is the inundation with high 
Mississippi River stages and purple is with low stages.  The flooding extents below Lake Drive on Canal 1 
and in the FHSP lakes are the areas with the highest deviation in coverage. 


Figure 43 inundation also captures the effect of Harding Ditch overtopping the notch in the levee at the 
Parkside pump station.  From the HEC-RAS model, it was estimated that the Parkside pump station levee 
notch is overtopped during a 10% AEP flood event on Harding Ditch with low Mississippi River stages. 
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Figure 43. HEC-RAS Simulated 1% AEP Event Inundation During High and Low Mississippi River Stages 


During a 72-hour duration storm event, drainage from the Canal 1 watershed peaks and then recedes 
before elevated backwater flooding in Harding Ditch develops.  When that elevated backwater flooding 
develops, the water level in Canal 1 near Lake Drive is approximately 0.7 feet deeper with the pumps 
operating than during gravity flow conditions during a 1% AEP event and 0.3 feet deeper during a 10% 
AEP event. 
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4.2.3 Channel Condition Changes 
New Harding Ditch channel cross sections were gathered by USACE for the Harding Ditch reach between 
Schoenberger Creek and the south pump station.  The model geometry was updated, by merging the 
new channel surveys with the 2012 model cross sections.  Comparing channel conditions in the 2012 
Harding Ditch model to the new cross-sections, the effects of change in the channel conditions were 
ascertained. 


Results of the channel survey showed differing channel changes over the stretch of Harding Ditch from 
Schoenberger Creek to the south pump station.  Figure 44 shows that in the lower sections of Harding 
Ditch, nearest to the south pump station, the channel has narrowed and undergone deposition.  Figure 
45 shows that in the upper sections of Harding Ditch, the channel has narrowed and eroded. 


 


Figure 44. Harding Ditch Channel Cross Section Changes - Lower Cross Section.  (Purple 2012 section and Black 2024 survey) 
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Figure 45. Harding Ditch Channel Cross Section Changes - Upper Cross Section.  (Purple 2012 section and Black 2024 survey) 


As the channel narrows, deposition of the sediment would be expected in areas closest to the south 
pump station.  Especially during the reoccurring backwater conditions.  The extents of the backwater 
zone is approximately the break point of the channel erosion/deposition.  As a result of this deposition 
downstream, the channel needs to be in an erosive state upstream to maintain channel equilibrium.  
Channel equilibrium is reached when there is a balance between the amount of sediment load being 
supplied to the system and the capacity of the system to carry the sediment load. 


4.2.4 Channel Change Effects on Water Surface Profile 
Using HEC-RAS, profiles comparing the water surface changes between the 2012 channel geometry and 
the 2024 current condition were examined.  Figure 46 and Figure 47 show the profile comparisons of the 
2012 model with the current conditions for the 10% AEP and the 1% AEP storm events when the pumps 
are off and gravity outflow dominates.  Also captured in the figures is the channel minimum elevation 
changes.  The blue band (solid lines bound) is the 2012 geometry water surface and channel bottom.  
The triangle marked solid blue line is the current conditions water surface profile and the dotted solid 
black line is the current condition channel bottom.  The zones of downstream deposition and upstream 
erosion can be identified. 


As shown in the Figure 46 and Figure 47, the effects of channel change over the last 12 years have 
increased the water surface levels. 
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Figure 46. Harding Ditch 10% AEP Storm Event - Current vs. 2012 Model Geometry 
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Figure 47. Harding Ditch 1% AEP Storm Event - Current vs. 2012 Model Geometry 
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4.2.5 Coincident Frequency Analysis 
To establish a relationship between stage versus frequency, a coincident frequency analysis was 
performed at locations along Harding Ditch.  This was done through examination of the Harding Ditch 
computed water surface with high and low Mississippi stages.  Coincident frequency takes into account 
the duration and frequency of stages on the Mississippi River when determining frequency water levels 
on Harding Ditch.  This can be used to identify both the extent of backwater influence and a weighted 
frequency water surface elevation relationship between pump-on and off conditions. 


HEC-SSP version 2.3 was used to perform the coincident frequency on Harding Ditch and duration 
analysis on the Mississippi River at St. Louis.  Annex 2 shows the coincident frequency plots at various 
locations on Harding Ditch.  Figure 48 shows the coincident frequency profiles on Harding Ditch.  As was 
shown in Figure 46, the extents of backwater influence go from the south pump station to just upstream 
of Canal 1.  Upstream of the backwater zone, the water levels for a given frequency remain the same 
whether the pumps are on or off.  


Because of the constant discharge approach on the Mississippi River to produce pump-on and off 
conditions on Harding Ditch, only two response curves are used in HEC-SSP over the range of Mississippi 
stage durations.  Also, since there was a lack of south pump station pump curve information, constant 
pump outflows were assumed for the full range of head.  These factors are a potential source of error in 
the coincident frequency analysis.  However, this simplistic approach to the pump operation should still 
produce reasonable results since discharge variance for a given head is usually small in the pump full 
capacity operating range. 
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Figure 48. Harding Ditch Coincident Frequency Profiles
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4.2.6 Harding Ditch Dredging and Widening 
As was discussed in Sections 4.2.2 and 4.2.3, the channel has narrowed over time.  It degraded in the 
upstream sections and aggregated in the downstream segments.  This has led to increased water levels 
in Harding Ditch.  With that in mind, returning the channel to original design conditions is warranted. 


Modeling to support designs for alternatives 8, 9, and 10 for Harding Ditch was conducted. Using the 
HEC-RAS model with its current cross section geometry, a trapezoidal channel was driven through the 
cross sections using the Channel Modification editor.  Figure 49 shows a sample of the channel 
modification sections for a trapezoidal channel with a base width of 30 feet.  The extents of the channel 
modifications are shown in Figure 18 and detailed in Section 4.1.  The first trapezoidal cut section 
examined has a modified base width of 30 feet and extends from the south pump station upstream 2.6 
miles.  The second trapezoidal cut section examined has a modified base width of 25 feet and extends 
from 2.6 miles upstream of the south pump station to Schoenberger Creek. 


 


 


Figure 49. Channel Modification Cross Section 13304.46 


The results of the proposed dredging and widening alternatives are shown in Figures 50 through 53 for 
the 10% AEP and 1% AEP storm events.  Figure 50 and Figure 51 show the proposed widening versus the 
current (2024) channel condition.  Figure 52 and Figure 53 show the proposed widening measure versus 
the 2012 channel condition. The blue band (solid lines bound) is the current or 2012 condition water 
surface with the channel bottom.  The triangle marked solid blue line is the modified channel conditions 
water surface profile and the dotted solid black line is the modified condition channel bottom.   


For the widening measure as compared to the current conditions, the magnitude of stage reduction 
downstream of Canal 1 for the 10% AEP storm event is an average of 2.0 feet.  Upstream of Canal 1 the 
average reduction is 1.5 feet.  For the 1% AEP storm event, the average reduction downstream of Canal 
1 is 1.6 feet.   Upstream of Canal 1 the average is reduction is 1.0 feet.  From the figures it can be seen 
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that channel widening does bring the current condition water surface below the 2012 model computed 
water surface profile. 
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Figure 50. Existing Condition versus Proposed Dredging and Widening Condition - 10% AEP Storm Event 
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Figure 51. 2012 Condition versus Proposed Dredging and Widening Condition - 10% AEP Storm Event 
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Figure 52. Existing Condition versus Proposed Dredging and Widening Condition - 1% AEP Storm Event 
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Figure 53. 2012 Condition versus Proposed Dredging and Widening Condition - 1% AEP Storm Event
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4.2.7 South Pump Station Capacity Increase 
Along with channel widening and deepening, Harding Ditch Alternatives 9 and 10 call for an increase in 
pump capacity at the south pump station.  Alternative 9 increases the number of pumps by one and 
Alternative 10 increases the number of pumps by two.  In the 2012 model, the south pump station has 
four pumps, each with a capacity of 131.5 cubic feet per second.    


For the alternatives, the channel widening and deepening HEC-RAS geometry was modified to increase 
the number of pumps in the pump group definition by one and two pumps at the south pump station.  
The computed water surface profiles for the pump addition alternatives for the 10% AEP and 1% AEP 
storm event are shown in Figure 54 and Figure 55.  The blue band (solid lines bound) is the current 
condition water surface with its channel bottom.  The triangle marked solid blue lines are the modified 
additional one and two pump alternative water surface profiles and the dotted solid black line is the 
modified condition channel bottom.   


For the one and two additional pump alternatives, the magnitude of stage reduction downstream of 
Canal 1 for the 10% AEP storm event is an average of 0.6 feet and 1.2 feet, respectively.  Upstream of 
Canal 1 the average reduction is 1.5 feet for both pump alternatives.  For the 1% AEP storm event, the 
average reduction with the addition of one and two pumps downstream of Canal 1 is 0.3 feet and 0.5 
feet, respectively.   Upstream of Canal 1 the average reduction is 1.0 feet.  The main reason for the same 
difference between one and two pump additions upstream of Canal 1, is that the effects of backwater 
from the south pump station only propagate up to Canal 1.  The water surface reduction in that 
upstream reach is due to the channel widening.  The reductions due to the pump station changes are 
only in the backwater zone. 
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Figure 54. Widening and Dredging with the Addition of 1 and 2 Pumps at the South Pump Station - 10% AEP Storm Event 
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Figure 55. Widening and Dredging with the Addition of 1 and 2 Pumps at the South Pump Station - 1% AEP Storm Event
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 5.0 Conclusion 
Focusing on flooding in the Piat Place portion of the study area, the alternatives examined in this study 
show a reduction in water surface elevation throughout the watersheds examined.  The hydraulic 
modeling relied on the 10% AEP 24-hour duration storm event for the basis of the designs, and it was 
showed that conveyance of stormwater can be contained underground.  It has also been shown that 
through implementation of the flood risk reduction measures there is a significant reduction in damages 
during the 1% AEP storm event. 


One major change that should be considered is to add pump stations when moving water from the 
proposed storm sewer systems into Harding Ditch.  Higher Harding Ditch stages do have an adverse 
impact on backup into the storm sewer systems.  Drainage is limited with flap gates closed.  Also, to 
provide adequate drainage by having lower conduit invert elevations, the pumps will need to be 
operated on a full-time basis.  The exception being with the north wetland drainage improvement plan 
that employs a gravity drain. 


The greatest improvement to interior drainage of the Piat Place portion of the study area would be 
achieved if all the measures from all the alternatives are implemented.  Although the modeling shows 
that some surface drainage issues may still exist during the less frequent events, the corrective 
measures presented will reduce flood risk for long term benefit.   


For the north wetland alternatives (Alternatives 1 and 2), the simplest solution to the water 
encroachment on Summit Avenue would be to raise the road.  Drainage improvements could also 
improve the environmental value of the wetland itself.  Both alternatives provide positive benefit. 


For the alternatives at Interstate 255 and State Street without and with additional sewer systems added 
from the west (Alternatives 3 and 4), the best option for flood risk reduction would be to implement 
Alternative 4.  Both alternatives alleviate flooding at the Interstate 255 interchange, but picking up 
drainage from the defstorm sewer line along and east of Kingshighway is a necessary flood reduction 
measure.  A lot of this section of the storm sewer system is blocked and not functioning at all.  Also, 
separating out stormwater from the sanitary system west of Interstate 255 is a best practice.  Reducing 
volume to the sanitary system will alleviate sanitary system backup which is a significant problem in the 
project area. 


For the Piat Place alternatives (alternatives 5, 6, and 7), bringing the water south into a wetland prior to 
discharging into Whispering Willow Lake will have the most benefit.  Also, the idea of a potential 
lake/retention pond within the FHSP field south of 62nd Street and Lake Drive is of particular interest to 
IDNR.  They would like to see park improvements that provide an environmental and recreational 
benefit.   Also, the Piat drainage south alternatives (alternatives 5 and 6), reduce flood risk without 
requiring a costly pump station or impact to Interstate 255. 


Shown by the existing conditions HEC-RAS model, most of the interior flooding occurs from being unable 
to drain these areas during high Harding Ditch stages.  This cannot directly be attributed to Harding 
Ditch because of the existence of functional flap gates on the culvert or storm sewer system outfalls.  
From the USACE survey, almost all the flap gates along Harding Ditch appear functional.  They were 
recently repaired by MESD.  Flooding up Canal 1 is an issue due to the extent of backwater from Harding 
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Ditch and the fact that a low spot in the levee at the Parkside pump station overtops during a 10% AEP 
storm event.   


The channel condition changes seen by the comparison of the 2012 HEC-RAS model geometry with 
USACE survey cross sections, has had a significant impact on Harding Ditch stages.  The most significant 
factor in the stage increase is the channel narrowing.  Restoring the ditch to its original design state 
would lower the water surface during flood events. 


The potential for flooding in the Canal 1 area from Harding Ditch still exists even after implementation of 
the flood risk reduction measures (alternatives 8, 9, and 10).  All these alternatives significantly reduce 
stages on Harding Ditch and Canal 1.  However, the greatest impact on stage reduction is from the 
dredging and widening of Harding Ditch (Alternative 8).  Additional south pump station pumps do lead 
to a reduction in Harding Ditch stages, but the reduction is only seen downstream of Canal 1.  And the 
magnitude and extent of the reduction may not be justifiable based on the cost-benefit ratio with 
modifying the pump station.  


This analysis shows that the corrective measures proposed will have a positive effect on flood risk.  
Though they may not be benefit-cost justifiable, other social effects such as social vulnerability of the 
project area residents has significance.  These aspects should be further examined with a more 
comprehensive study of the Harding Ditch watershed extending upstream of Schoenberger Creek.  
Capturing more of Harding Ditch would yield additional measures that should be considered to reduce 
flood risk in the watershed.    
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 Annex 1 - Proposed and Existing Storm Sewer Pipe Tables 
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1.0 General 
1.1 Computer Aided Design and Surface Data 


CAD software: OpenRoads Designer version 10.12.01.59.  
CAD Workspace: Version 4 
Terrain Data: 2019 LiDAR and February 2019 cross section survey of Harding Ditch.  


1.2 Quantities 


Quantities were tracked and calculated where needing in Microsoft Excel for each alternative. A 
copy of the spreadsheet can be made available upon request. Snips of the summary tab are 
provided in the sections below.  


1.3 Alternatives 


See main report for detailed discussion of alternatives. A summary of each alternative copied 
from the main report is included in Table 1 for reference.  
 
Table 1. Summary of Alternatives  


Alternative Short Description of Alternative  
1 – Summit A 
(Limited Flood Risk 
Reduction) 


Least flood risk reduction, least costly alternative for the area north of 
Summit Ave. provides limited flood risk reduction. Includes raising low 
sections of the road. 


2 – Summit B 
(Maximum Flood Risk 
Reduction) 


Higher flood risk reduction, higher cost alternative for the area north of 
Summit Ave. Provides greater flood risk reduction. Includes installing culverts 
and storm sewer line and adding a small pump station to Harding Ditch. 


3 – State Street A 
(Limited Flood Risk 
Reduction) 


Least flood risk reduction, least costly alternative for the area north of State 
Street but south of Summit Ave. Provides limited flood risk reduction. 
Includes replacing some inlets and storm sewer line, and adding a pump 
station to Harding Ditch. 


4 – State Street B 
(Maximum Flood Risk 
Reduction) 


Higher flood risk reduction, higher cost alternative for the area north of State 
Street. Provides greater flood risk reduction. Includes replacing some inlets 
and storm sewer line throughout the neighborhood, adding new storm sewer 
lines, and adding a larger pump station. 


5 – Piat A 
(Intermediate Flood 
Risk Reduction A – 
South Ditch)  


Intermediate flood risk reduction, least cost alternative for the Piat Place 
neighborhood. Increases the level of flood risk reduction to a similar level to 
Alternative 6. Includes directing flow south to a new ditch into Whispering 
Willow Lake in Frank Holten State Park. 


6 – Piat B 
(Intermediate Flood 
Risk Reduction B – 
East Under Highway)  


Intermediate flood risk reduction, intermediate cost alternative for the Piat 
Place neighborhood. Increases the level of flood risk reduction to a similar 
level to Alternative 5. Includes directing flow eastward into a storm sewer line 
bored under Interstate 255, to a new pump station feeding into Harding 
Ditch.  


7 – Piat C (Maximum 
Flood Risk Reduction)  


Higher flood risk reduction, highest cost alternative for the Piat Place 
neighborhood. Provides the highest level of flood risk reduction. Includes 
directing flow south to a new wetland into Whispering Willow Lake in Frank 
Holten State Park. 
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8 – Harding A 
(Limited Flood Risk 
Reduction) 


Least flood risk reduction, least costly alternative for Harding Ditch. Provides 
limited flood risk reduction. Includes widening and deepening Harding Ditch, 
restoring it to approximately its design condition. 


9 – Harding B 
(Intermediate Flood 
Risk Reduction) 


Intermediate flood risk reduction, intermediate cost alternative for Harding 
Ditch. Increases the level of flood risk reduction. Includes widening and 
deepening Harding Ditch, restoring it to approximately its design condition, 
and adding one pump station at the existing south pump station location. 


10 – Harding C 
(Maximum Flood Risk 
Reduction) 


Highest flood risk reduction, highest cost alternative for Harding Ditch. 
Provides the highest level of flood risk reduction. Includes widening and 
deepening Harding Ditch, restoring it to approximately its design condition, 
and adding two pump stations at the existing south pump station location. 
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2.0 Earthwork – Mass Excavation 
Figure 2-1 shows a summary of mass excavation quantities for the alternatives. 
 


 
Figure 2-1. Summary of Mass Excavation Quantities 


2.1 Raise Summit Avenue 


Small amounts of embankment are estimated to be required to fill the shoulders of Summit 
Avenue where the elevation is proposed to be raised in alternatives 1 and 2. See Section 3.1.  
for details on how the road raise was modeled. 


2.2 Harding Ditch Dredging 


Harding ditch cross sections were surveyed by USACE survey crews in February of 2024. Point 
data from these cross sections was used to create a 3D terrain of the ditch to serve as existing 
conditions. H&H provided proposed dredging cross sections and vertical profile geometry (see 
Appendix A). Two trapezoidal cross sections were applied: 


• 25 FT Bottom w/ 3H:1V Side Slopes – STA 0+00 (St. Clair Ave. Bridge) to 220+50 
• 30 FT Bottom w/ 3H:1V Side Slopes – STA 220+50 to 357+87 (Existing Pump Station) 


The proposed ditch bottom elevation follows the existing ditch bottom from STA 0+00 (St. Clair 
Ave. Bridge) to 124+00. From there the ditch is proposed to be deepened approximately 1.4 FT 
to the STA 358+87 (Existing Pump Station), generally following the same slope as the existing. A 
3D Corridor model of the proposed ditch was developed using the above cross sections and 
vertical geometer to estimate  excavation volume. 
 


  


  
Figure 2-2. Harding Ditch Dredging Cross Sections at Select Stations 


Piat Place Neighborhood
High Low High Low High Medium Low Medium High


Raise Summit Ave 
(10 Year)


Raise Summit Ave 
(25 Year)


Raise Summit Ave 
(100 Year)


Re-establish 
Drainage Through 
North Wetland


Area Draining 
Around 
Interstate 255 
and State Street


Area Draining Around 
Interstate 255 and 
State Street Plus 
Streets to the West


Piat Place South 
to Ditch into 
Whispering 
Willow Lake


Piat Place East 
Under Interstate 
255


Piat Place South to 
Wetland that Empties 
into Whispering 
Willow Lake


Dredge/Widen 
with no pump 
stations


Dredge and 
add one 
South Pump 
Station


Dredge and add Two 
Additional Pumps to 
the South Pump 
Station


1A 1B 1C 2 3 4 5 6 7 8 9 10 Units
Embankment 20                          36                         70                           CCY


Mass Excavation 2,963                     7,633                  267,665                     358,064          358,064       358,064                    BCY


Harding Ditch
Low


North Wetland Area (Summit Avenue) Area North of State Street


Earthwork
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Figure 2-3. Harding Ditch Dredging Plan View 
 


 
Figure 2-4. Harding Ditch Dredging Profile View 


2.3 North Wetland Drainage Ditches 


Alternative 4 includes a series of proposed ditches to convey water to Harding Ditch. The cross 
section dimensions and elevations were provided by H&H (see Appendix A) and the table 
below. Each ditch was modeled in CAD as corridors to estimate excavation quantities. 2019 
Lidar was used as the existing terrain.  
 
Table 2. North Wetland Ditch Dimensions  


Name Length 
(FT) 


Base Width 
(FT) 


Side 
Slope 


(_H:1V) 
Inlet 


Elevation 
Outlet 


Elevation 
Excavation 


(BCY) 


D99 416 5 3 408.5 408.0 755 
NDNCO1-
UNK8 651 4 3 408.7 409.0 886 
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NDNDJ2-
CulvUnk13 545 5 3 408.7 408.5 974 


NDOF50-
NCI9 347 5 3 408.7 409.7 348 


 


 
Figure 2-5. North Wetland Proposed Ditch Locations 
 


2.4 Ditch Into Whispering Willow Lake 


The horizontal and vertical geometries, as well as the cross section dimensions, for the 
proposed ditch into Whispering Willow Lake were provided by H&H (See Appendix A). The 
upstream end of the ditch starts at station 0+00 on the south side of Lake Dr. across from 62nd 
St. The ditch outlets at the edge of Whispering Willow Lake. There is 6 inches of fall across the 
1,500 feet (0.04%). The trapezoidal cross section consists of an 8 FT bottom width with 3H:1V 
side slopes. A corridor model was created in CAD to estimate excavation volume. 
 
The ditch fall will need to be re-evaluated during feasibility level design because of the exact 
edge of Whispering Willow Lake could not be determined from the terrain.  A more ideal fall 
would be closer to 4 inches over 100 feet.  Fall should be maximized to ensure adequate 
drainage. 
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Figure 2-6. Ditch into Whispering Willow Lake Plan View 
 


 
Figure 2-7. Ditch into Whispering Willow Lake Profile View 
 


 
Figure 2-8. Ditch into Whispering Willow Lake Typical Cross Section  


2.5 Wetland into Whispering Willow Lake 


Proposed excavation contours were provided by H&H (See Appendix A). The contours were 
used to create a proposed terrain. The analyze volume tool was then used to estimate the 
excavation volume between the proposed and existing terrain models. The wetland excavation 
is approximately 23.8 acres with a typical depth below existing grade of 8 FT.  
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Figure 2-9. Wetland into Whispering Willow Lake Plan View 
 


 
Figure 2-10. Wetland into Whispering Willow Lake Profile View Along Flow Path 
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3.0 Roadwork 


 
Figure 3-1. Summary of Roadwork Quantities  


3.1.  Raise Summit Avenue – Initial Concept 


 
H&H provided elevations and extents to raise the surface of Summit Ave for alternatives 1A, 1B, 
and 1C aligning with the 10% AEP, 4% AEP, and 2% AEP storm events respectively. 2019 LiDAR 
was uses as the existing terrain. An asphalt road corridor template matching the 24-foot width 
of the existing road was applied to the proposed vertical geometry to estimate quantities for 
asphalt, subbase, and embankment. The proposed road cross section consists of 0.4 FT of 
asphalt thickness and 0.5 FT of subbase.  
 
It is assumed that no road removal would be done and that the raised road would just be 
placed on top of the existing road surface. Where the corridor model assumed the existing road 
would be cut to make way for the proposed road cross section, quantities were manually 
corrected to subtract that cut volume from the estimated subbase volume. Where less than 0.4 
FT of elevation gain is needed, over-paving of the existing asphalt without adding subbase is 
assumed. 
 
 


 
Figure 3-2. Proposed Summit Ave Raise Plan View 
 


 
Figure 3-3. Proposed Summit Ave Raise Profile 
 


Piat Place Neighborhood
High Low High Low High Medium Low Medium High


Raise Summit Ave 
(10 Year)


Raise Summit Ave 
(25 Year)


Raise Summit Ave 
(100 Year)


Re-establish 
Drainage Through 
North Wetland


Area Draining 
Around 
Interstate 255 
and State Street


Area Draining Around 
Interstate 255 and 
State Street Plus 
Streets to the West


Piat Place South 
to Ditch into 
Whispering 
Willow Lake


Piat Place East 
Under Interstate 
255


Piat Place South to 
Wetland that Empties 
into Whispering 
Willow Lake


Dredge/Widen 
with no pump 
stations


Dredge and 
add one 
South Pump 
Station


Dredge and add Two 
Additional Pumps to 
the South Pump 
Station


1A 1B 1C 2 3 4 5 6 7 8 9 10 Units
Subbase 149                        258                       352                        CCY


Asphalt Paving 487                        809                       1,147                     CCY


Harding Ditch
Low


North Wetland Area (Summit Avenue) Area North of State Street


Road Work
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Figure 3-4. Typical Road Cross Section of Summit Ave Raise 
 


3.2.  Raise Summit Avenue – Additional Design 


After initial assessment of the road raise concept, it was determined that vertical curvature 
should be considered to ensure that the cost estimate and associated efforts were properly 
captured.  The design profiles for each storm event were adjusted to incorporate vertical 
curvature, and the western segment near Kingshighway was extended to tie into high ground. 
 
Vertical curvature was calculated based on visual assessment, and on the Illinois Department of 
Transportation (IDOT), Bureau of Local Roads & Streets Manual, Chapter 30.  The minimum 
vertical curve for Summit Ave (posted speed of 40 mph, assumed design speed of 50 mph) was 
150 feet or 96 feet for each percent of grade (Rate of Vertical Curvature, K).  Given the minimal 
elevation changes, the 150 feet was considered the controlling value for determining minimum 
curvature, though curve lengths in excess of this value were selected for use in estimating 
extents of work and associated costs.  It should be noted that not all of the existing vertical 
curves match these requirements, and correcting any curves not impacted by the road raise is 
assumed to be outside of the scope of any proposed project resulting from this study. 
 


 
Figure 3-5: Summit Road Profiles - 1% AEP Storm 
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Figure 3-6: Summit Road Profiles - 4% AEP Storm 
 


 
Figure 3-7: Summit Road Profiles - 10% AEP Storm 
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4.0 Pump Stations 


 
Figure 4-1. Summary of Pump Station Quantities  
 
The quantity and capacity of pump stations for each alternative were provided by H&H (see 
Appendix A).  
 


Piat Place Neighborhood
High Low High Low High Medium Low Medium High


Raise Summit Ave 
(10 Year)


Raise Summit Ave 
(25 Year)


Raise Summit Ave 
(100 Year)


Re-establish 
Drainage Through 
North Wetland


Area Draining 
Around 
Interstate 255 
and State Street


Area Draining Around 
Interstate 255 and 
State Street Plus 
Streets to the West


Piat Place South 
to Ditch into 
Whispering 
Willow Lake


Piat Place East 
Under Interstate 
255


Piat Place South to 
Wetland that Empties 
into Whispering 
Willow Lake


Dredge/Widen 
with no pump 
stations


Dredge and 
add one 
South Pump 
Station


Dredge and add Two 
Additional Pumps to 
the South Pump 
Station


1A 1B 1C 2 3 4 5 6 7 8 9 10 Units
30 CFS Pump Station 1                              EA


100 CFS Pump Station 1                          EA
110 CFS Pump Station 1                          EA


131.5 CFS Pump Station 1                    2                                 EA
175 CFS Pump Station 1                                    EA


Harding Ditch
Low


North Wetland Area (Summit Avenue) Area North of State Street


Pump Stations
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5.0 Storm Sewer Improvements 


 
Figure 5-1. Summary of Storm Sewer Improvement Quantities 


Piat Place Neighborhood
High Low High Low High Medium Low Medium High


Raise Summit Ave 
(10 Year)


Raise Summit Ave 
(25 Year)


Raise Summit Ave 
(100 Year)


Re-establish 
Drainage Through 
North Wetland


Area Draining 
Around 
Interstate 255 
and State Street


Area Draining Around 
Interstate 255 and 
State Street Plus 
Streets to the West


Piat Place South 
to Ditch into 
Whispering 
Willow Lake


Piat Place East 
Under Interstate 
255


Piat Place South to 
Wetland that Empties 
into Whispering 
Willow Lake


Dredge/Widen 
with no pump 
stations


Dredge and 
add one 
South Pump 
Station


Dredge and add Two 
Additional Pumps to 
the South Pump 
Station


1A 1B 1C 2 3 4 5 6 7 8 9 10 Units
Asphalt Saw Cut 2,456                     5,455                  19,861                         7,089                  4,074                 7,089                          FT


Asphalt Removal 121                         266                      1,106                            579                      278                     579                              BCY
Trench Excavation 1,583                     4,080                  13,525                         6,703                  4,875                 6,703                          BCY


Removal of Existing CMP -                          1,670                  2,709                            2,709                  2,075                 2,709                          FT
Bedding Stone 2,689                     3,406                  12,499                         12,499                8,488                 12,499                        TN


9 IN Diameter Circular RCP 279                         FT
12 IN Diameter Circular RCP 441                      576                               FT
15 IN Diameter Circular RCP 90                        28                                  135                      135                     135                              FT
18 IN Diameter Circular RCP 86                        182                               135                      135                     135                              FT
21 IN Diameter Circular RCP 28                                  243                     FT
24 IN Diameter Circular RCP 326                         324                      425                               380                      380                              FT
27 IN Diameter Circular RCP 622                               583                      583                     583                              FT
30 IN Diameter Circular RCP 143                      186                               155                      155                     155                              FT
33 IN Diameter Circular RCP 203                               123                      123                     123                              FT
36 IN Diameter Circular RCP 1,027                     400                      704                               517                      46                       517                              FT
39 IN Diameter Circular RCP 220                      220                              FT
42 IN Diameter Circular RCP 617                      1,035                            61                        347                     61                                FT
45 IN Diameter Circular RCP 394                               FT
48 IN Diameter Circular RCP 583                      60                                  FT
51 IN Diameter Circular RCP 1,083                            FT
54 IN Diameter Circular RCP 60                        729                               FT
60 IN Diameter Circular RCP 270                      354                               FT
72 IN Diameter Circular RCP 320                         FT


60 IN Span Arch RCP 276                      276                               FT
72 IN Span Arch RCP 180                      357                               FT
84 IN span Arch RCP 557                               FT
96 IN span Arch RCP 327                         FT


108 IN Span Arch RCP 65                        32                       65                                FT
120 IN Span Arch RCP 32                        1,541                 32                                FT
132 IN Span Arch RCP 1,435                  1,435                          FT


Trench Fill 8                              1,972                  5,662                            146                      9                          146                              CCY
Subbase in Trench 121                         266                      1,106                            579                      278                     579                              CCY


Asphalt Replacment over Trench 121                         266                      1,106                            579                      278                     579                              CCY
Sewer Cleanout Cleanout Existing Strom Sewer 235                      313                               FT


Jack and Bore Jack and Bore 10 FT Diameter ARCH Pipe 247                     FT
Ditch Inlet Section 4 0 0 0 25 0 EA


Area Inlet 3 0 9 1 1 EA
Flared End Section 4 0 0 1 1 EA


Manhole 6 21 39 13 13 EA
Curb Inlet 0 5 16 10 10 EA


Average Structure Depth 3 7 6 4 5 4 FT
Average Structure Interior Diameter 6 4 5 7 7 7 FT


Harding Ditch


Concrete 
Structures


Low
North Wetland Area (Summit Avenue) Area North of State Street


Arch Pipe 
Installation


Trench Backfill


Ciricular Pipe 
Installation


Trenching
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Figure 5-2. Typical Pipe Replacement Cross Section 


5.1 Trench Excavation 


Trench excavation and removal quantities were estimated by assuming a typical cross sectional 
area of asphalt and general excavation and applying that to the length of each pipe. The trench 
width assumed  6 inches of clearing on both sides of the larger pipe, as well as below the pipe 
to allow for installation and placement of bedding stone. Where pipes run under existing 
asphalt, it was assumed to require saw cut on both sides of the trench with 6 inches of asphalt 
thickness.   


5.2 Pipe Installation 


Where existing pipes are proposed to be replaced with larger pipes, the exiting pipe is removed 
and replaced with the new pipe in the same trench. Pipe diameters, shapes, and depths were 
provided by H&H (See Appendix A). Pipe shapes are either circular or arched depending on 
available depth and intended conveyance.  


5.3 Trench Backfill 


Bedding stone is assumed to be placed on all sides of the pipe within the trench, as well as 6 
inches above the pipe. Where there is sufficient depth, compacted fill is placed to the surface 
unless the pipe is under asphalt, in which case 6 inches of aggregate base and 6 inches of 
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asphalt are placed on top. Quantities were estimated by calculating the cross sectional area of 
these respective components and multiplying them by the pipe length.   


5.4 Sewer Cleanout 


Sewers found to be filled with sediment are proposed to be cleaned out. Quantities for these 
instances are provided in linear feet of pipe.  


5.5 Jack and Bore 


Alternative 6 proposes the outfall of the pipe network pass under I-255 to Harding ditch. Jack 
and Bore of this pipe segment is assumed to be the most efficient installation method for this 
segment. Quantity for this item is provided in linear feet of pipe.  


5.6 Concrete Structures 


Five different types of precast concrete storm structures are proposed:  
1. Ditch inlet (similar to area inlets, but with a trash rack affixed) 
2. Area inlets 
3. Flared end sections 
4. Manhole 
5. Curb Inlet 


An average depth for each alternative was estimated based on average invert depth for all 
pipes for that alternative. This average depth was then applied uniformly to all area inlets, 
manholes, and curb inlets for each respective alternative for cost estimating purposes. 
Similarly, an average interior structure diameter was assumed by averaging all pipe diameters 
for each alternative then adding one foot in diameter. This average diameter was applied 
uniformly to all area inlets, manholes, and curb inlets.  
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6.0 Turf Establishment  


 
Figure 6-1: Summary of Turf Establishment 
 
Disturbance footprints were measured for each excavation area in CAD and converted to acres. 
All ditch excavations are seeded with a cool season grass mixture. The south wetland and ditch 
into Whispering Willow Lake are seeded with a native seed mixture.  


Piat Place Neighborhood
High Low High Low High Medium Low Medium High


Raise Summit Ave 
(10 Year)


Raise Summit Ave 
(25 Year)


Raise Summit Ave 
(100 Year)
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Drainage Through 
North Wetland


Area Draining 
Around 
Interstate 255 
and State Street


Area Draining Around 
Interstate 255 and 
State Street Plus 
Streets to the West


Piat Place South 
to Ditch into 
Whispering 
Willow Lake


Piat Place East 
Under Interstate 
255


Piat Place South to 
Wetland that Empties 
into Whispering 
Willow Lake


Dredge/Widen 
with no pump 
stations


Dredge and 
add one 
South Pump 
Station


Dredge and add Two 
Additional Pumps to 
the South Pump 
Station


1A 1B 1C 2 3 4 5 6 7 8 9 10 Units
Seed and Straw (Cool Season Grass) 1.1                          70.7                 70.7              70.7                           AC


Seed and Straw (Native mix) 1.4                       23.8                            AC
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Low


North Wetland Area (Summit Avenue) Area North of State Street
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Appendix C – Environmental Justice 


Environmental justice (EJ) is defined as the fair treatment and meaningful involvement of all 
people, regardless of race, color, national origin, or income, with respect to the development, 
implementation, and enforcement of environmental laws, regulations, and policies, with no 
group bearing a disproportionate burden of environmental harms and risks.  


Several Executive Orders direct federal agencies to identify and address any disproportionately 
high adverse human health or environmental effects of federal actions to communities of color 
and/or populations with low income: 


• Executive Order 12898: Federal Actions to Address Environmental Justice in Minority 
Populations and Low-Income Populations (February 16, 1994)  


• Executive Order 13985: Advancing Racial Equity and Support for Underserved 
Communities through the Federal Government (January 20, 2021) 


• Executive Order 13990: Protecting Public Health and the Environment and Restoring 
Science to Tackle the Climate Crisis (January 20, 2021) 


• Executive Order 14008: Tackling the Climate Crisis at Home and Abroad (January 27, 
2021) 


• Executive Order 14096: Revitalizing Our Nation’s Commitment to Environmental Justice 
for All (April 21, 2023) 


Environmental justice concerns may arise from impacts on the chemical, biological, and physical 
environment, such as human health or ecological impacts on communities of color and/or 
populations with low-income, and Native American tribes or from related social or economic 
impacts. The Council of Environmental Quality (CEQ) guidance on conducting EJ analyses in 
NEPA documents (CEQ, 1997) and Promising Practices for EJ Methodologies in NEPA Reviews 
(CEQ, 2016) indicate that minority populations exist where the percentage of people of color in 
an affected area either exceeds 50 percent or is meaningfully greater than in the general 
population or other appropriate unit of geographic analysis. The CEQ guidance also 
recommends utilizing the Census Bureau’s poverty measures in determining populations with 
low-income.  


CEQ has developed a Climate and Economic Justice Screen Tool (CEJST) to identify 
disadvantaged communities and the categories of burden. The CEQ screen tool highlights 
disadvantaged census tracts across all 50 states, the District of Columbia, and the U.S. 
territories. Communities are considered disadvantaged if they 1) are in census tracts that meet 
the thresholds for at least one of the tool’s categories of burden, or 2) are on land within the 
boundaries of Federally Recognized Tribes. The tool uses datasets as indicators of burdens. The 
burdens are organized into categories. A community is highlighted as disadvantaged on the 
CEJST map if it is in a census tract that is (1) at or above the threshold for one or more 
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environmental, climate, or other burdens, and (2) at or above the threshold for an associated 
socioeconomic burden. 


Per Implementation Guidance of the Water Resources Development Act 2020, Section 160, an 
economically disadvantaged community is defined as meeting one or more of the following:  


a. Low per capita income - The area has a per capita income of 80 percent or less of the 
national average; 


b. Unemployment rate above national average - The area has an unemployment rate that is, for 
the most recent 24-month period for which data are available, at least 1 percent greater than 
the national average unemployment rate; 


c. Indian country as defined in 18 U.S.C. 1151 or in the proximity of an Alaska Native Village; 


d. U.S. Territories; or  


e. Communities identified as disadvantaged by the Council on Environmental Quality’s Climate 
and Economic Justice Screening Tool (USACE, Implementation Guidance for Section 160 of the 
Water Resources Development Act of 2020 dated 14 March 2023).   (USACE, Implementation 
Guidance for Section 160 of the Water Resources, 2023) 


Due to the limitations of this study, a full evaluation of EJ impacts was not conducted. However, 
an initial screening using the (USEPA, 2023) CEQ’s CJEST (version 1.0) (CEQ, 2024) was used to 
determine that this study area does meet the criteria as a disadvantaged community.  Per CJEST 
the study area is economically disadvantaged because it meets the following categories: climate 
change, energy, health, workforce development and low income.  This information may aid in 
the development of applications for technical/financial resources for securing additional 
support for city officials to support their respective communities. 


For this study, no construction will be included as a part of the immediate scope of work. The 
study will present alternatives to reduce flood risk within specific flood vulnerable geographies 
of Cahokia Heights and East St. Louis as they make future decisions for flood mitigation. The 
information pertaining to Environmental Justice as it relates specifically to this study area may 
be beneficial should city officials seek financial resource assistance to implement flood risk 
reduction measures.  Flood mitigation projects identified in the study can be prioritized by the 
cities and added to the following for future funding consideration.   


In fall 2023 Congresswoman Nikki Budzinski (IL-13th) and U.S. Senators Tammy Duckworth and 
Dick Durbin announced that the U.S. Environmental Protection Agency (USEPA) Region 5 
appointed a coordinator for Cahokia Heights and the Metro East to support progress on 
flooding, sewage and drinking water challenges of Cahokia Heights and East St. Louis.  Upon 
appointment of the USPEA Metro East Coordinator and extensive coordination with federal, 
state and local government a Funding  Matrix has been created to serve as a comprehensive list 
of projects and funding sources / opportunities with emphasis on water infrastructure and 
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flood mitigation.  The primary goal of this Matrix is to share funding and technical assistance 
opportunities that are open now or coming soon, that could be used to help address flooding, 
water and wastewater infrastructure and associated issues.  The Matrix can be accessed at the 
following link: https://www.epa.gov/il/environmental-issues-illinois-cahokia-heights-and-
metro-east-neighborhoods 


 
The USEPA Metro East Coordinator is continuing collaboration with government agencies and 
continues to periodically update and share this information with the whole of government.  
While it is up to the cities to update projects, identify opportunities, deadlines and eligibility 
requirements a recurring monthly meeting forum exists that is facilitated by the Illinois 
Department of Natural Resources and entitled Metro East Flood Relief where federal, state and 
local officials meet on the 4th Thursday of each month to discuss grant and funding 
opportunities that have either been awarded, or are becoming available to help with flood 
mitigation and how this funding might best be utilized to target priority projects in Cahokia 
Heights and East St. Louis.   
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Figure B - 1: Census tracts designated as disadvantaged communities in CEJST 
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Figure B - 2: Census tract 17163501300 designated as disadvantaged community in CEJST 
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Figure B - 3: Census tract 17163502900 designated as disadvantaged community in CEJST 
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1.0 ConstrucƟon Cost Development 
Study construcƟon costs were developed based on quanƟƟes provided by civil engineering. This is a very 


preliminary design and as such, the construcƟon cost esƟmates would be considered a rough order of 


magnitude (ROM) or Class 5 esƟmate. The costs reflect current labor and equipment rates and assume 


all material will need to be hauled and disposed of offsite in a landfill. A 35% conƟngency was used 


based off of previous similar projects. Engineering and design costs are assumed to be 18% of the 


construcƟon costs, and construcƟon management costs are assumed to be 10% of the construcƟon 


costs. The study did not include development of real estate or environmental miƟgaƟon costs, so these 


are not included in the alternaƟves costs here in the cost appendix or in the main report. 







FPMS Piat Place & Harding Ditch 6/7/2024 FPMS Piat Place & Harding Ditch 6/7/2024


Alt 1 ‐ Summit A ‐ Limited  9/6/2024 Alt 2 ‐ Summit B ‐ Max


**Excludes Real Estate & Mitigation Costs **Excludes Real Estate & Mitigation Costs


ESTIMATED  ESTIMATED 


ITEM AMOUNT ITEM AMOUNT


Mobilization and Demobilization $92,000 Mobilization and Demobilization $534,000


Earthwork Earthwork


   Embankment $12,960    Ditch Excavation $103,950


Roadwork    Soil Disposal Costs $11,880


   Subbase $13,915 Establishment of Turf $6,380


   Asphalt Paving $434,920 Pump Station (30 CFS) $3,620,000


Trenching


SUBTOTAL: $554,000    Saw Cutting $10,000


Contingency: $194,000 35%    Asphalt Demo $55,660


Construction Subtotal: $748,000    Excavation $38,400


E & D  : $130,000 18%    Bedding Material $175,500


CM  : $70,000 10% Circular RCP


TOTAL COST: $948,000    12" Diameter $19,600


   24" Diameter $37,620


   36" Diameter $333,720


   72" Diameter $326,400


Arch RCP


   48" Diameter $396,000


Trench Backfill


   Place Backfill $2,500


   Subbase $15,125


   Asphalt Paving $32,750


Concrete Structures


   Ditch Inlet Structure $29,600


   Area Inlets $14,100


   Outlet Section $46,000


   Manholes $63,000


SUBTOTAL: $5,872,000


Contingency: $2,055,000 35%


Construction Subtotal: $7,927,000


E & D  : $1,430,000 18%


CM  : $790,000 10%


TOTAL COST: $10,147,000







FPMS Piat Place & Harding Ditch 6/7/2024 FPMS Piat Place & Harding Ditch 6/7/2024


Alt 3 ‐  State Street A ‐ Limited Alt 4 ‐ State Street B ‐ Max 9/9/2024


**Excludes Real Estate & Mitigation Costs **Excludes Real Estate & Mitigation Costs


ESTIMATED  ESTIMATED 


ITEM AMOUNT ITEM AMOUNT


Mobilization and Demobilization $1,175,000 Mobilization and Demobilization $1,848,000


Pump Station (100 CFS) $9,225,000 Pump Station (175 CFS) $11,070,000


Trenching Trenching


   Saw Cutting $22,000    Saw Cutting $79,600


   Asphalt Demo $122,360    Asphalt Demo $508,760


   Excavation $98,400    Excavation $324,600


   Bedding Material $221,650    Bedding Material $812,500


   Removal of Existing CMP $65,130    Removal of Existing CMP $105,690


Circular RCP Circular RCP


   12" Diameter $31,080    12" Diameter $40,320


   15" Diameter $7,200    15" Diameter $2,400


   18" Diameter $7,920    18" Diameter $16,368


   24" Diameter $37,620    21" Diameter $4,288


   30" Diameter $35,280    24" Diameter $49,248


   36" Diameter $129,600    27" Diameter $138,528


   42" Diameter $265,824    30" Diameter $47,040


   48" Diameter $301,928    36" Diameter $295,488


   54" Diameter $40,640    42" Diameter $443,040


   60" Diameter $206,720    48" Diameter $235,752


Arch RCP    54" Diameter $1,153,160


   60" Diameter $245,560    60" Diameter $273,600


   72" Diameter $220,800 Arch RCP


Trench Backfill    60" Diameter $245,560


   Place Backfill $148,125    72" Diameter $432,000


   Subbase $34,290    84" Diameter $952,000


   Asphalt Paving $74,250 Trench Backfill


Cleanout Existing Storm Sewer $28,670    Place Backfill $283,250


Concrete Structures    Subbase $140,970


   Manholes $159,600    Asphalt Paving $305,250


   Curb Inlet $23,500 Cleanout Existing Storm Sewer $31,500


Concrete Structures


SUBTOTAL: $12,928,000    Area Inlets $42,300


Contingency: $4,525,000 35%    Manholes $374,400


Construction Subtotal: $17,453,000    Curb Inlet $75,200


E & D  : $3,140,000 18%


CM  : $1,750,000 10% SUBTOTAL: $20,331,000


TOTAL COST: $22,343,000 Contingency: $7,116,000 35%


Construction Subtotal: $27,447,000


E & D  : $4,940,000 18%


CM  : $2,740,000 10%


TOTAL COST: $35,127,000







FPMS Piat Place & Harding Ditch 6/7/2024 FPMS Piat Place & Harding Ditch 6/7/2024 FPMS Piat Place & Harding Ditch 6/7/2024


Alt 5 ‐ Piat A ‐ Intermediate A ‐ South Ditch Alt 6 ‐ Piat B ‐ Intermediate B ‐ East Under Highway Alt 7 ‐ Piat C ‐ Max


**Excludes Real Estate & Mitigation Costs **Excludes Real Estate & Mitigation Costs **Excludes Real Estate & Mitigation Costs


ESTIMATED  ESTIMATED  ESTIMATED 


ITEM AMOUNT ITEM AMOUNT ITEM AMOUNT


Mobilization and Demobilization $637,000 Mobilization and Demobilization $1,519,000 Mobilization and Demobilization $1,664,000


Earthwork Pump Station (110 CFS) $9,225,000 Earthwork


   Ditch Excavation $267,400 Trenching    Ditch Excavation $9,367,925


   Soil Disposal Costs $30,560    Saw Cutting $16,400    Soil Disposal Costs $1,070,620


Establishment of Turf $8,700    Asphalt Demo $127,880 Establishment of Turf $139,200


Trenching    Excavation $117,600 Trenching


   Saw Cutting $28,400    Bedding Material $552,500    Saw Cutting $28,400


   Asphalt Demo $266,340    Removal of Existing CMP $81,900    Asphalt Demo $266,340


   Excavation $161,040 Circular RCP    Excavation $161,040


   Bedding Material $812,500    15" Diameter $11,040    Bedding Material $812,500


   Removal of Existing CMP $105,690    18" Diameter $12,144    Removal of Existing CMP $105,690


Circular RCP    21" Diameter $33,232 Circular RCP


   15" Diameter $11,040    27" Diameter $129,648    15" Diameter $11,040


   18" Diameter $12,144    30" Diameter $39,360    18" Diameter $12,144


   24" Diameter $43,776    36" Diameter $57,024    24" Diameter $43,776


   27" Diameter $129,648    42" Diameter $149,952    27" Diameter $129,648


   30" Diameter $39,360 Arch RCP    30" Diameter $39,360


   36" Diameter $207,360    54" Diameter $45,440    36" Diameter $207,360


   42" Diameter $122,688    60" Diameter $2,273,184    42" Diameter $122,688


Arch RCP Trench Backfill Arch RCP


   54" Diameter $102,240    Place Backfill $500    54" Diameter $102,240


   60" Diameter $56,128    Subbase $35,560    60" Diameter $56,128


   72" Diameter $3,456,000    Asphalt Paving $77,000    72" Diameter $3,456,000


Trench Backfill Jack and Bore 60" Diameter Arch RCP $2,018,720 Trench Backfill


   Place Backfill $7,500 Concrete Structures    Place Backfill $7,500


   Subbase $73,660    Ditch Inlet Structure $185,000    Subbase $73,660


   Asphalt Paving $159,500    Asphalt Paving $159,500


Concrete Structures SUBTOTAL: $16,708,000 Concrete Structures


   Area Inlets $4,700 Contingency: $5,848,000 35%    Area Inlets $4,700


   Outlet Section $13,300 Construction Subtotal: $22,556,000    Outlet Section $13,300


   Manholes $200,200 E & D  : $4,060,000 18%    Manholes $200,200


   Curb Inlet $47,000 CM  : $2,260,000 10%    Curb Inlet $47,000


TOTAL COST: $28,876,000


SUBTOTAL: $7,004,000 SUBTOTAL: $18,302,000


Contingency: $2,451,000 35% Contingency: $6,406,000 35%


Construction Subtotal: $9,455,000 Construction Subtotal: $24,708,000


E & D  : $1,700,000 18% E & D  : $4,450,000 18%


CM  : $950,000 10% CM  : $2,470,000 10%


TOTAL COST: $12,105,000 TOTAL COST: $31,628,000







FPMS Piat Place & Harding Ditch 6/7/2024 FPMS Piat Place & Harding Ditch 6/7/2024


Alt 8 ‐ Harding A ‐ Limited Alt 10 ‐ Harding C ‐ Max


**Excludes Real Estate & Mitigation Costs **Excludes Real Estate & Mitigation Costs


ESTIMATED  ESTIMATED 


ITEM AMOUNT ITEM AMOUNT


Mobilization and Demobilization $1,438,000 Mobilization and Demobilization $3,283,000


Earthwork Earthwork


   Ditch Excavation $12,533,500    Ditch Excavation $12,533,500


   Soil Disposal Costs $1,432,400    Soil Disposal Costs $1,432,400


Establishment of Turf $411,800 Establishment of Turf $411,800


Pump Station (131.5 CFS) $18,450,000


SUBTOTAL: $15,816,000


Contingency: $5,536,000 35% SUBTOTAL: $36,111,000


Construction Subtotal: $21,352,000 Contingency: $12,639,000 35%


E & D  : $3,840,000 18% Construction Subtotal: $48,750,000


CM  : $2,140,000 10% E & D  : $8,780,000 18%


TOTAL COST: $27,332,000 CM  : $4,880,000 10%


TOTAL COST: $62,410,000


FPMS Piat Place & Harding Ditch 6/7/2024


Alt 9 ‐ Harding B ‐ Intermediate


**Excludes Real Estate & Mitigation Costs


ESTIMATED 


ITEM AMOUNT


Mobilization and Demobilization $2,360,000


Earthwork


   Ditch Excavation $12,533,500


   Soil Disposal Costs $1,432,400


Establishment of Turf $411,800


Pump Station (131.5 CFS) $9,225,000


SUBTOTAL: $25,963,000


Contingency: $9,087,000 35%


Construction Subtotal: $35,050,000


E & D  : $6,310,000 18%


CM  : $3,510,000 10%


TOTAL COST: $44,870,000









