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This section provides an introduction, outlines the Illinois-specific, federal and National Pollutant 
Discharge Elimination System (NPDES) permit requirements for this Long Term Control Plan (LTCP) 
and provides a list of abbreviations to aid the reader. For ease of regulatory review, Appendix K 
includes the completed 86-item checklist, and footnotes throughout the report identify locations in the 
report where specific checklist items are addressed. 
 
1.01 INTRODUCTION 
 
This report was prepared for the Fox River Water Reclamation District (FRWRD)1 and consists of 
FRWRD’s LTCP as required to be submitted pursuant to its current NPDES permit. The LTCP will 
address both discharges from the Treated Combined Sewage Outfall A01 at the Albin D. Pagorski 
(South) Regional Wastewater Treatment Facility (SWWTF) and the present Combined Sewer Overflow 
(CSO) Outfall 004 at Pumping Station 31 (PS 31) on Lower Wellington Avenue.2 This LTCP is 
somewhat unique because of the interrelationship of FRWRD and the City of Elgin. By way of 
background, the Illinois Pollution Control Board (IPCB) Water Pollution Regulations define the term 
Combined Sewer Systems (CSS) as systems that were designed and constructed to receive both 
wastewater and land runoff (35 Ill. Admin. Code Subtitle C, Chapter I, Part 301.255). Separate sanitary 
sewer systems are defined as sanitary sewers that convey wastewater with incidental land runoff (Code 
Part 301.375). Historically, CSS were wastewater collection systems designed to transport sanitary 
sewage (consisting of domestic, commercial, and industrial wastewater) and stormwater (surface 
drainage from rainfall and snowmelt) in a single pipe to a wastewater treatment facility (WWTF).  
 
The City of Elgin owns the CSS that discharges flow to the SWWTF which is owned and operated by 
FRWRD3 as part of its total wastewater treatment system. FRWRD owns and operates 12 pumping 
stations and three WWTFs and treats domestic and industrial wastewater that originate in the City of 
Elgin, Village of South Elgin, and portions of the Villages of Streamwood, Hoffman Estates, Bartlett, 
West Dundee, South Barrington and Sleepy Hollow. FRWRD owns Pump ing Station 32 (PS 32) on 
National Street and PS 31 that provide service to the City of Elgin’s CSS. Historically both were 
permitted CSOs. FRWRD now owns and operates only one permitted CSO Outfall 004 at PS 31, which 
serves a portion of the City of Elgin.  
 
FRWRD receives flows from Elgin’s city-owned sewer system that was in large part originally designed 
and constructed to be a CSS. Over the years the City of Elgin has carried out some construction 
projects intended to partially separate these CSS. Also newer system areas were constructed as 
separate sanitary sewers. Therefore, FRWRD is the recipient of wet weather flows from the City of 
Elgin that result in the need for the existing Treated Combined Sewage Outfall A01 at the SWWTF and 
untreated CSO at PS 31. FRWRD does not own any combined sewers. Accordingly, some sections of 
this LTCP are somewhat abbreviated throughout because they are not relevant to FRWRD, which does 
not own or operate the contributory CSS. As required by its own separate NPDES permit, the City of 
Elgin has prepared its own LTCP to address their existing permitted CSOs. 
 

                                                 
1 Checklist Question 2. 
2 Checklist Question 6. 
3 Checklist Question 3. 
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The actual ownership of the CSS is the City of Elgin FRWRD does not own any combined sewers. 
Therefore, FRWRD arguably should not have to prepare a LTCP because the City of Elgin’s submitted 
LTCP proposes that it will continue with its separation projects that will result in the total elimination of 
CSOs. FRWRD is submitting this LTCP based upon the assumption that flows from the City of Elgin 
CSS will remain the same. This is because the City of Elgin’s proposed LTCP has not been approved 
nor fully implemented (which may result in the need to transfer either less or more flow to FRWRD’s 
interceptor sewers). Because of the uncertainty of future hydraulic impacts resulting from changes that 
will occur upstream of CSO 004, FRWRD must reserve the right to amend this LTCP as the City of 
Elgin’s LTCP is evaluated, and ultimately implemented, and the exact impact is known. 
 
1.02 ILLINOIS-SPECIFIC REQUIREMENTS FOR CSO ABATEMENT 
 
Illinois has had a set of regulatory requirements applicable to CSOs. These requirements were codified 
by the IPCB in 35 Ill. Admin. Code Subtitle C, Chapter I, Part 306 (Code) which in pertinent part 
requires that: 
 

“All combined sewer overflows and treatment plant bypasses shall be given sufficient treatment 
to prevent pollution, or the violation of applicable Water Quality Standards (WQS) unless an 
exception has been granted by the IPCB.” 
 
Sufficient treatment shall consist of the following: 
 
1. “All dry weather flows, and the first flush of storm flows as determined by the Illinois 

Environmental Protection Agency (IEPA), shall meet effluent standards consistent with 
the definition of secondary treatment.” 

 
2. “Additional flows, as determined by IEPA but not less than ten times average dry 

weather flow for the design year, shall receive a minimum of primary treatment and 
disinfection.” 

 
3. “Flows in excess of ten times average dry weather flow shall be treated, in whole or in 

part, to the extent necessary to prevent accumulations of sludge deposits, floating debris 
and solids, and the depression of oxygen levels.” 

 
Historically Part 306 allowed a CSO community to file a petition with the IPCB for an exception to these 
requirements. An evaluation of receiving stream ratios, known stream uses, land use, accessibility, 
frequency and extent of overflow events, inspections of unnatural bottom deposits, odors, unnatural 
floating material or color, stream morphology, and results of stream chemical analyses was required to 
be part of any petition for such an exception. 
 
The City of Elgin and the Sanitary District of Elgin, which was the predecessor to the FRWRD, availed 
themselves of this process and worked with the IEPA. After reaching agreement with the IEPA, a joint 
petition was filed before the IPCB seeking an exception to Part 306. This petition was docket PCB 85-
222. On June 10, 1987, the IPCB granted an exception to the City of Elgin and Sanitary District of Elgin 
with respect to items 1 and 2 noted above (see Appendix A). This relief remains in effect today and is 
incorporated in Special Condition 12(1)(a) of the FRWRD NPDES permit.  
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From a state perspective, this LTCP will document compliance with this IPCB order granting the 
exception to Part 306 of the Code. 
 
1.03 FEDERAL CSO FRAMEWORK  

 
The United States Environmental Protection Agency (USEPA) issued a National Combined Sewer 
Overflow Control Strategy on April 10, 1989 (54 Federal Register 37370). This strategy reaffirmed that 
CSOs are point source discharges of pollutants subject to the NPDES requirements and to the Clean 
Water Act (CWA) requirements. The National CSO Strategy set forth three objectives: 
 

1. Ensure that if CSOs occur, they are a result of wet weather. 
 
2. Bring all wet weather CSO discharge points into compliance with the technology-based 

and water quality-based requirements of the CWA. 
 
3. Minimize the impacts of CSOs on water quality, aquatic biota, and human health. 

 
Additionally, the National CSO Control Strategy charged the states with developing statewide permitting 
strategies designed to reduce, eliminate, or control CSOs. 
 
On April 19, 1994 (59 Federal Register 18688), the USEPA announced the development of a CSO 
Control Policy. The CSO Control Policy contains a process for developing appropriate site-specific 
NPDES permit requirements for all CSSs that overflow because of wet weather events. The CSO 
Policy also announced an enforcement initiative that required immediate elimination of overflows that 
occur in dry weather and ensured that the remaining CWA requirements are complied with as soon as 
possible. 
 
The CSO Control Policy contains the following four key principles to ensure CSO controls are cost-
effective and meet the CWA requirements: 
 

1. Provide clear levels of control that would be presumed to meet appropriate health and 
environmental objectives. 

 
2. Provide sufficient flexibility to municipalities, especially those that are financially 

disadvantaged, to consider the site-specific nature of CSOs and to determine the most 
cost-effective means of reducing pollutants and meeting CWA objectives. 

 
3. Allow a phased approach for implementing CSO controls by considering a community’s 

financial capability to pay for CSO controls. 
 
4. Review and revise, as appropriate, WQS and their implementing protocols when 

developing CSO LTCPs to reflect site-specific wet weather impacts of CSOs. 
 
These principles are embodied within two components of the CSO Policy. The first component required 
implementation of the Nine Minimum Controls (NMCs) described as follows: 
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1. Proper operation and regular maintenance programs for the sewer system and the 
CSOs. 
 

2. Maximum use of the collection system for storage. 
 

3. Review and modification of pretreatment requirements to assure CSO impacts are 
minimized. 
 

4. Maximization of flow to the publicly owned treatment works for treatment. 
 

5. Prohibition of CSOs during dry weather. 
 

6. Control of solid and floatable materials in CSOs. 
 

7. Pollution prevention.  
 

8. Public notification to ensure that the public receives adequate notification of CSO 
occurrences and CSO impacts. 
 

9. Monitoring to effectively characterize CSO impacts and the efficacy of CSO controls. 
 
The second component of the CSO Policy is a requirement to develop an LTCP that allows two clear 
levels of control alternatives (the Presumptive Approach and the Demonstrative Approach). 
 
The Presumptive Approach is based upon meeting one of the following criteria: 
 

1. No more than an average of four overflow events a typical year, provided that the state 
regulatory authority may allow up to two additional overflow events a year. For the 
purpose of this criterion, the CSO Policy defines an overflow event as one or more 
overflows from a CSS as a result of a precipitation event that does not receive the 
minimum treatment specified as: 

 
a. Primary clarification (or equivalent) for the removal of floatables and settleable 

solids. 
 

b. Solids and floatables disposal. 
 

c. Disinfection of the effluent, if necessary, to meet WQS and protect human health, 
including removal of harmful disinfection chemical residuals where necessary to 
meet WQS. 

 
2. The elimination or capture for treatment (as treatment is defined above) of no less than 

85 percent by volume of the combined sewage collected in the CSS during precipitation 
events on a system-wide, annual average basis. 
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As an alternative to the Presumptive Approach, the Demonstrative Approach may show that the 
selected CSO controls, when implemented, will be adequate to comply with the water-quality based 
CWA requirements. 
 
From the national perspective, this LTCP will determine the optimal solution matrix for the level of CSO 
control envisioned in the CSO Policy.  
 
1.04 FRWRD NPDES PERMIT REQUIREMENTS 
 
As contemplated in the CSO Control Policy, the IEPA issued an NPDES permit to FRWRD (IL 
0028657) effective on March 1, 2007. This NPDES permit required FRWRD to prepare, and submit for 
approval, a CSO LTCP consistent with the Illinois CSO requirements, the exceptions described above, 
and the CSO Control Policy. This LTCP must be submitted to IEPA before March 1, 2010 (see 
Appendix B). This permit also sets forth the NMC requirements listed above with which FRWRD is in 
full compliance. 
 
1.05 DEFINITIONS 
 
BOD biochemical oxygen demand 
CSO combined sewer overflow 
CSS combined sewer system 
CWA Clean Water Act 
DAF design average flow 
DMF design maximum flow 
DO dissolved oxygen 
FoxDB Fox River database  
FRWRD Fox River Water Reclamation District 
FRSG Fox River Study Group 
gpm gallons per minute 
IAC Illinois Administrative Code 
IDNR Illinois Department of Natural Resources 
IEPA Illinois Environmental Protection Agency 
INHS Illinois Natural History Survey 
IPCB Illinois Pollution Control Board 
ISWS Illinois State Water Survey 
LTCP Long Term Control Plan 
mgd million gallons per day 
mil gal million gallons 
mL milliliters 
NMC nine minimum controls 
NPDES National Pollutant Discharge Elimination System 
NWWTF North Wastewater Treatment Facility 
PN public notification 
PS pumping station 
QAPP Quality Assurance Project Plan 
SWWTF South Wastewater Treatment Facility 
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TDML total maximum daily load 
TSS total suspended solids 
UAA Use Attainability Analysis 
USEPA United States Environmental Protection Agency 
USGS United States Geological Survey 
WQS Water Quality Standards 
WWTF wastewater treatment facility 
WWWTF West Wastewater Treatment Facility 
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FRWRD provides wastewater treatment services to portions of multiple municipalities in northern Illinois 
including the City of Elgin, South Elgin, Sleepy Hollow, Streamwood, Hoffman Estates, West Dundee, 
South Barrington, and Bartlett, with a service population of about 180,000 people.1 FRWRD owns and 
maintains 12 pumping stations and three WWTFs in order to provide service to these communities. The 
three WWTFs are the SWWTF, the North Wastewater Treatment Facility (NWWTF), and the West 
Wastewater Treatment Facility (WWWTF). The SWWTF’s NPDES permit contains the requirement to 
perform this LTCP regarding Overflow 004 and a permitted Treated Combined Sewage Outfall A01 
discharge at the SWWTF. FRWRD owns PS 32 on National Street and PS 31 on Lower Wellington 
Avenue that provide service to the City of Elgin’s CSS. PS 32 pumps to PS 31 and PS 31 pumps 
combined wastewater to the SWWTF. The City of Elgin owns and operates approximately 3,090 acres 
of CSS. The City of Elgin’s CSS has nine CSOs, owned by the City of Elgin, on the Fox River.2 FRWRD 
owns and maintains one CSO at PS 31 (Overflow 004). The overflow at the National Street Pumping 
Station 32 (Overflow 009) was unused, sealed, and abandoned several years ago. It is no longer a 
permitted discharge point. A map showing the locations of these overflows is included in Appendix C.3 
 
This section provides a brief description of the City of Elgin’s CSS, FRWRD’s PS 31, PS 32, and the 
SWWTF. Also included is a discussion on the Fox River Water Quality and Sensitive Areas Analysis. 
 
2.01 SEWER SYSTEM DESCRIPTION4 
 
A. City of Elgin’s Combined Sewer System 

 
According to the City of Elgin’s LTCP, the sewer system upstream of PS 31 is approximately 
3,090 acres servicing the City of Elgin.1,5 The area is comprised of 15 sewer basins of which 11 are 
combined. The other four basins have either been separated or were constructed as separate systems. 
The City of Elgin has stated it is actively working toward separating the remaining basins and is in 
various stages of completion. By way of an Intergovernmental Agreement, FRWRD owns and 
maintains the diversion structures that are a part of the City of Elgin’s Overflows, whereas the City of 
Elgin owns the pipes upstream and downstream of the diversion structures. 
 
In general the collection system flows from the outer boundaries toward the river where it collects in a 
series of interceptors. Eventually the interceptors flow into one or both pumping stations. Most of the 
flow from the northern half of the service area flows to PS 32 located on the east side of the Fox River 
just south of the National Street Bridge. The flow in the pump station is then lifted via a short force main 
to a 36-inch gravity sewer. This 36-inch gravity sewer as well as three other sewers flow into PS 31. 
The total combined flow from the service area is then pumped to the SWWTF. During wet weather 
events, if the inflow into the combined sewer and ultimately the inflow into PS 31 exceed the capacity of 
the pumps and force main, an overflow occurs at CSO 004. 

                                                           
1 Checklist Question 4. 
2 Checklist Question 16. 
3 Checklist Questions 5 and 7. 
4 Checklist Question 9. 
5 Checklist Question 8. 
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B. CSO Occurrences 
 
In 2006, 2007, 2008 and 2009 there were 22, 19, 19 and 13 events, respectively, in which an overflow 
was recorded at PS 31 (CSO 004). The CSO occurrences at PS 31 are described in detail in Section 3. 
Please refer to the City of Elgin’s LTCP for CSO occurrences at its permitted CSOs. 
 
C. Significant Industrial Users 
 
In accordance with the November 30, 2001, Phase 1 report submitted by FRWRD to IEPA 
(Appendix D), there are no significant sources of nondomestic flow within the CSS.6 That report 
concluded there is only one significant industrial user in the CSS, and that user was a food processor 
which had little potential for discharge of hazardous materials. That significant industrial user has since 
closed. There are no significant sources of nondomestic flow within the CSS. FRWRD is a fully 
delegated pretreatment authority. FRWRD regularly reviews, permits, and monitors the flow from all 
nondomestic dischargers within the entire CSS basin. No new sources of hazardous materials in the 
sewer system have moved into the basin. 
 
2.02 PUMPING STATION DESCRIPTIONS 

 
Refer to Figure 2.02-1 for the locations of PS 31, PS 32, and the SWWTF. Since the subject of this 
LTCP is FRWRD's CSO 004 at PS 31 and the Treated Combined Sewage Outfall A01 at the SWWTF, 
only the FRWRD-owned facilities will be described below. For an in-depth description of the City of 
Elgin’s CSS, the individual basins (including the names, locations, and boundaries) and overflow 
locations, refer to the City of Elgin LTCP. 
 
A. National Street Pumping Station 32 (PS 32) 
 
PS 32 is located on the east bank of the Fox River just south of the National Street Bridge. This is the 
first of two pumping stations servicing the CSS owned by the City of Elgin. This pumping station was 
first constructed in 1926 and has three pumps. This pumping station collects the flow from the northern 
half of the CSS service area via three influent sewers. The largest influent sewer is the East Side 
Interceptor. In addition, a small 10-inch siphon transporting flows from a small basin on the west side of 
the river and a 15-inch collector sewer servicing the National Street Basin 008 on the east side also 
feed the pumping station. The three inputs combine in a wet well at PS 32. The contents of the wet well 
are then lifted via a short force main. The force main empties into a 36-inch interceptor that flows by 
gravity into PS 31. 
 
B. Lower Wellington Avenue Pumping Station 31 (PS 31) 
 
PS 31 is located on the east bank of the Fox River on Lower Wellington Avenue just north of US 
Highway 20. This is the second pumping station servicing the City of Elgin’s CSS. This pumping station 
was also constructed in 1926. It contains three pumps that discharge to the SWWTF. The maximum 
capacity of this pumping station and force main is listed as 13.4 million gallons per day (mgd) although 
flows have sometimes approached 15 mgd according to weekly circle chart flow meter recordings. By 

                                                           
6 Checklist Question 15. 
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the IPCB Order, FRWRD must transmit at least 13 mgd of instantaneous flow before CSO discharges 
to the river occur. There are two additional pumps in PS 31 that can transport flow to the river during 
CSO events. Each overflow pump has a capacity of 6,500 gpm. It is rare that both of the overflow 
pumps are active simultaneously. 
 
There are four major inputs into PS 31 (1) the pumped flow from PS 32 , (2) the flow from the Lord 
Street Interceptor, (3) the flow from the Wellington Avenue Interceptor, and (4) the flow from the Bluff 
City Interceptor. Under normal conditions, the contents of the influent sewers combine in the wet well 
and are pumped via force main to the SWWTF owned and operated by FRWRD. However, when the 
influent flows to the pumping station exceed the pumping capacity and when all practicable storage 
capacity in the sewers have been used, the level in the wet well will rise and trigger a CSO overflow 
pump. This overflow pump will discharge to the Fox River via CSO 004. 
 
2.03 SOUTH WASTEWATER TREATMENT FACILITY (SWWTF) 
 
The SWWTF is the largest of the three WWTFs owned by FRWRD. This WWTF is located on the east 
bank of the Fox River on Purify Drive just south of the US Highway 20 Bridge. The existing SWWTF 
(NPDES Permit IL 0028657) consists of influent pumping, comminution, grit removal, primary 
clarification, activated sludge aeration, clarification, disinfection, dechlorination, solids processing, 
and excess flow facilities. The SWWTF is rated for 25 mgd design average flow (DAF), 50 mgd 
design maximum flow (DMF). Combined sewage treatment facilities are not to be utilized until the 
main treatment facility is receiving its maximum practicable flow. The annual average flow has 
ranged from 15.7 mgd to 19.5 mgd since 2003. Plant personnel report that the plant operates well, 
even under extended periods at its full rated capacity of 50 mgd and has received flows up to 
70 mgd when utilizing provisions for treated combined sewage flow. Table 2.03-1 summarizes the 
estimated capacities for the treatment processes at the SWWTF.7  
 
A schematic flow diagram of the SWWTF is shown in Appendix E, and the December 16, 2009, 
IEPA Compliance Evaluation Inspection Report is included in Appendix F. After all combined 
sewage flow has received grit removal and primary treatment, treated combined sewage flow, 
which is beyond the capacity of the biological system, is disinfected prior to combining with the 
flow through biological treatment and discharged. During storms, operators regularly check the 
sludge blanket levels in the secondary clarifiers and only initiate excess flow treatment when the 
blanket is threatening to be washed out. Subsequent, follow-up checks of blanket elevations are 
used to minimize excess flow rates, and discontinue excess flow treatment, as soon as 
practicable.   
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Process  
Grit Removal  

Number 4 
Size, Tanks No. 1 and 2 18 ft by 26 ft by 13 ft SWD 
Size, Tanks No. 2 and 3 18 ft by 30 ft by 13 ft SWD 
Total Volume 196,000 gal 
Capacity (@ 3 min HRT) 94 mgd 

  
Primary Clarification  

Number 8 
Type 4 rectangular, 4 circular 
Total Area 33,400 sq ft 
Capacity at 1,800 gpd/sq ft 60 mgd 

  
Aeration  

Units 10 @ 60 ft by 60 ft by 20 ft 
Total Volume 720,000 cu ft (5.4 million gallons) 
Detention Time (@ 25 mgd DAF) 5.2 hrs 
Detention Time (@ 50 mgd DMF) 2.6 hrs 
BOD Loading at 16,500 lbs/day 23 lb BOD/day-1,000 cu ft 

  
Final Clarification  

Units 6 @ 110-foot-diameter 
Total Area 57,000 sq ft 
Capacity at 1,000 gpd/sf 57 mgd 

  
Disinfection  

Units 4 
Total Volume 707,000 gallons 
Detention Time (@ 50 mgd DMF) 20 minutes 
Capacity at 15 min HRT 68 mgd 

 
Table 2.03-1 SWWTF Estimated Process Capacities 
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2.04 WATER QUALITY STANDARDS REVIEW 
 
A. Introduction 
 
The State of Illinois has adopted WQS and sets corresponding wastewater treatment plant effluent 
limits. The WQS have three component; (1) designated uses, (2) water quality criteria to support those 
uses, and (3) an antidegradation policy. In Illinois, almost all waters including the Fox River are 
designed as General Use.8 General Use waters must support aquatic life and primary contact 
recreation. 
 
General Use water quality standards that are potentially relevant to the PS 31 CSO 004 and CSO A01 
include the following: 
 

“1. Fecal Coliform 
 

Title 35 Part 302 of the IAC states the following: 
 
During the months May through October, based on a minimum of five samples taken over not 
more than a 30 day period, fecal coliform shall not exceed a geometric mean of 200 per 100 ml, 
nor shall more than 10% of the samples during any 30 day period exceed 400 per 100 ml in 
protected waters. Protected waters are defined as waters which, due to natural characteristics, 
aesthetic value or environmental significance, are deserving of protection from pathogenic 
organisms. Protected waters will meet one or both of the following conditions: 

1) presently support or have the physical characteristics to support primary contact;  
2) flow through or adjacent to parks or residential areas. 

 
2. DO 

 
DO standards are contained in IAC Title 35 Part 302. For the segment of the Fox River into 
which FRWRD’s WWTFs and its CSO discharge, the following standards apply: 
 
The DO concentration in the main body of all streams and in the entire water column of 
unstratified lakes and reservoirs must not be less than the following:  

1) During the period of March through July,  
A) 5.0 mg/L at any time; and  
B) 6.0 mg/L as a daily mean averaged over 7 days.  

2) During the period of August through February,  
A) 3.5 mg/L at any time;  
B) 4.0 mg/L as a daily minimum averaged over 7 days; and  
C) 5.5 mg/L as a daily mean averaged over 30 days. 

 
3. pH 

 
The IAC Title 35 Part 302 states the pH shall be within the range of 6.5 to 9.0 except for natural 
causes. 

                                                           
8 Checklist Question 20. 



Fox River Water Reclamation District, Elgin, Illinois 
Combined Sewer Overflow Long Term Control Plan Section 2–Description of Combined Sewer System 
 

 
Prepared by Strand Associates, Inc.® 2-6 
R:\MAD\Documents\Reports\Archive\2010\FRWRD (IL)\CSO LTCP.1922.tws.feb\Report\S2.doc\022610 

4. Total Ammonia Nitrogen 
 
Total ammonia nitrogen standards are dependent on the season, the receiving stream pH and 
temperature, and the presence or absence of early life stages of aquatic life. The ammonia 
standard calculations are listed in Subsection 302.212 of the IAC. 

 
5. Offensive Conditions 
 
IAC Title 35 Part 302 includes a narrative standard related to offensive conditions, stating that 
waters of the State shall be free from sludge or bottom deposits, floating debris, visible oil, odor, 
plant or algal growth, color or turbidity of other than natural origin.” 

 
B. Integrated Water Quality Reporting by the State9 
 
The CWA Section 305(b) requires states to assess the water quality of surface waters and report to 
USEPA every two years the degree to which water quality standards are being met. After comparing 
water quality criteria to designated uses, the states classify their waters into the following levels of 
attainment: 
 

1. Fully Supporting–These waters meet the WQS. 
 

2. Threatened–These waters currently meet WQS but water quality may degrade in the 
near future unless strict intervention is implemented (antidegradation policy applies). 

 
3. Partially Supporting–These waters meet WQS most of the time but exhibit occasional 

excursions such as those encountered during wet weather. These waters are therefore 
impaired under current law. 

 
4. Not Supporting–These waters do not meet WQS and are impaired. 

 
Under Section 303(d), the CWA includes a second reporting requirement. States must provide a 
prioritized list of all impaired waters for restoration purposes. A 303(d) list must identify potential 
pollutants and potential contributors of the identified pollutants. For waters that appear on a 303(d) list, 
the state (or other party) must develop a total maximum daily load (TMDL) or equivalent. A TMDL is a 
calculation of the amount of a particular pollutant a body of water can receive and still meet WQS. A 
TMDL is the sum of all available loads of a single pollutant from all contributing point and nonpoint 
sources. A TMDL must include a margin of safety and recognize seasonal variations. A TMDL also 
allocates load reductions between point and nonpoint sources that are necessary to restore the 303(d) 
listed water into compliance with WQS.  
 
The State of Illinois addresses 305(b) and 303(d) requirements through its Integrated Report that is 
published every other year. The most recent Integrated Report was published in 2008. 
 

                                                           
9 Checklist Question 17. 
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The 2006 and 2008 Integrated Reports indicate the Fox River in the vicinity of FRWRD’s CSO is 
impaired and is on the 303(d) list.10 Pertinent 303(d) list information for the two segments of the Fox 
River in the vicinity of FRWRD’s operations is summarized in Table 2.04-1. Fox River segment DT-18 is 
the segment into which the City of Elgin and FRWRD CSOs discharge as well as FRWRD’s three 
WWTFs. Fox River segment DT-09 is immediately downstream of segment DT-18. The 2006 and 2008 
303(d) lists were both included in Table 2.04-1 because the 2008 list was not fully approved by the 
USEPA. Exceptions to the USEPA approval are shown in the table footnotes. 
 
Also shown in Table 2.04-1 is pertinent 303(d) list information for Tyler Creek that enters Fox River 
segment DT-18 south of I-90 and north of FRWRD’s NWWTF. Poplar Creek is also shown, which 
enters the Fox River where segment DT-18 ends and segment DT-09 begins just south of the 
FRWRD’s WWWTF discharge. There are no CSOs that discharge into Tyler or Poplar Creeks. 
 
Most noteworthy in Table 2.04-1 is that the IEPA identified fecal coliform bacteria as a pollutant 
impairing the primary contact recreational use for Tyler Creek, Poplar Creek, and for Fox River 
segment DT-09. For segment DT-09 only, the IEPA identified CSOs as a contributor of fecal coliform. 
Fox River segment DT-18 was not assessed by the IEPA for primary contact recreation and fecal 
coliform is not a listed cause of impairment for this segment. This indicates the IEPA does not believe 
DT-18 is a “protected water” or that primary contact recreation occurs in this reach. 
 
C. Exceptions 
 
PCB 85-222 grants an exception to FRWRD and the City of Elgin for certain CSO regulations [Illinois 
Administrative Code (IAC) 306.305(a) first flush treatment requirements and IAC 306.305(b)] on the 
basis of minimal impact to the Fox River.11 This Order is still in effect and it specifies the minimum 
amount of flow FRWRD must convey to the SWWTF before its CSO 004 is activated. Additional 
discussion is provided in Section 1 and a copy of PCB 85-222 is in Appendix A. 

                                                           
10 Checklist Question 21. 
11 Checklist Question 19. 
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TABLE 2.04-1  
 
INFORMATION FROM THE ILLINOIS 2006 AND 2008 303(d) LISTS12 
 

Waterway, Segment 2006 303(d) Pollutant 2006 303(d) Potential Source 2008 303(d) Changes 
Fox River DT-18 (within 
the City of Elgin, 
includes CSO discharge 
points)–not assessed for 
primary contact 
recreation 

Total Nitrogen (TN) Contaminated sediments. See note 1.  
DO CSOs, impacts from hydrostructure 

flow regulation/modification. 
See note 2. 

Sedimentation/Siltation CSOs, impacts from impacts from 
hydrostructure flow 
regulation/modification. 

No change. 

Total Suspended Solids 
(TSS) 

CSOs, urban runoff/storm sewers. No change. 

Fox River DT-09 
(downstream of all 
CSOs, WWTFs, and the 
Poplar Creek 
confluence) 

DO CSOs, dam or impoundment, 
impacts from hydrostructure flow 
regulation/modification. 

See note 2. 

pH Dam or impoundment, impacts from 
hydrostructure flow 
regulation/modification. 

No change. 

Phosphorus (P) (Total) Municipal point sources. No change. 
Sedimentation/Siltation Dam or impoundment, impacts from 

impacts from hydrostructure flow 
regulation/modification. 

No change. 

Total dissolved solids 
(TDS) 

CSOs, municipal point sources, 
urban runoff/storm sewers. 

See note 3. 

TSS CSOs, urban runoff/storm sewers. No change. 
Fecal Coliform CSOs, urban runoff/storm sewers. No change. 

Tyler Creek DTZP-02 
(does not include any 
CSOs; this is a tributary 
creek upstream of CSOs) 

Fecal Coliform Runoff from forest/grassland/parkland, 
urban 
runoff/storm sewers. 

No change. 

Poplar Creek DTG-02 –
assessed portion (does 
not include any CSOs; 
this is a tributary creek 
that enters the Fox River 
downstream of CSOs) 

Chloride Highway/road/bridge runoff, urban 
runoff/storm sewers. 

No change. 

DO Urban runoff/storm sewers. IEPA delisted DO 
because the stream 
now meets the WQS. 

Sedimentation/Siltation Urban runoff/storm sewers. No change. 
TDS Highway/road/bridge runoff, urban 

runoff/storm sewers. 
See note 3. 

TSS Urban runoff/storm sewers. No change. 
Fecal Coliform Source unknown. No change. 
pH (2008 list only)  Added to the 2008 list.  

 
Note 1: The IEPA proposed delisting TN because there is no associated WQS and the initial listing was flawed. USEPA 

disagreed. 
 

Note 2: The IEPA proposed delisting DO as a “pollutant” potential cause of impairment; however, the IEPA and USEPA 
recognize the DO WQS is not being met. The USEPA has asked that DO be placed back on the 2010 303(d) 
list even if the cause of DO WQS excursion is unknown. 

 

Note 3: The IEPA has proposed delisting TDS because of a change in the WQS; the USEPA is reviewing. 
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C. Previous Water Quality Assessments Related to CSOs 
 
The FRWRD and City of Elgin commissioned a study in the 1970s and 1980s to evaluate the impact of 
their CSOs on Fox River water quality. These studies are summarized in the report titled Analysis and 
Evaluation of Combined Sewer Overflows–Sanitary District of Elgin, Illinois, and City of Elgin, Illinois, by 
Donohue & Associates, Inc., September 1982. The scope included continuous monitoring of dissolved 
oxygen (DO) in the Fox River at several stations up- and downstream of the CSOs during the summer 
of 1981. The report states the “…data indicates that there are periodic violations of dissolved oxygen 
standards. However, the violations could not be directly or indirectly attributed to CSOs. Rather, they 
appear to be caused by nightly algal respiration combined with high water temperature. Equivalent 
respiration effects were observed at all monitoring points, including locations upstream as well as 
downstream of the CSOs. During rainfall events some depression of dissolved oxygen levels was also 
noted. However, as with respiration, the effect was generally equal at all monitoring points.” The 
greatest DO sags were observed upstream of the CSOs. 
 
The study also included metering and sampling of some of the CSO discharges and a first flush 
analysis.13 A calibrated model was used to project the impact of the CSOs on the Fox River. The study 
projected that the CSOs would have a minimal impact on the Fox River, with less than a 0.5 percent 
contribution to biochemical oxygen demand (BOD), ammonia, nitrate, and phosphorus annual loadings. 
Capture of first flush was projected to decrease this impact even further. 
 
This study along with the IEPA’s testimony that they “could not find any direct attributable impact in the 
Fox River due to the CSOs” led to the IPCB adoption of Order PCB 85-222, granting exceptions to the 
FRWRD for certain CSO regulations as discussed previously. 
 
D. Ongoing Water Quality Assessments and Modeling14 
 

1. Water Quality Assessments 
 

The FRWRD is a founding member of and major contributor to the Fox River Study Group 
(FRSG). This is a consortium of stakeholders interested in water quality issues affecting the Fox 
River. The FRSG has been collecting water quality data for a number of years and has 
contracted with the Illinois State Water Survey (ISWS) to develop a robust water quality model 
to understand fate and transport of pollutants in the river and many of its tributaries. Because 
the Fox River is impaired by a number of pollutants, it is anticipated the FRSG model will be 
utilized to develop appropriate discharge limits for the WWTFs. It is a stated goal of the FRSG 
to use the modeling to develop site-specific WQS if appropriate. 

 
As part of its contract services to the FRSG, the ISWS published a March 2004 summary report 
titled Fox River Watershed Investigation–Stratton Dam to the Illinois River: Water Quality Issues 
and Data Report to the Fox River Study Group, Inc. The report is currently available through the 
FRSG Internet site links. The report summarizes Fox River watershed water quality data 
collected from 1998 to 2002 by various agencies and stored in the Fox River database (FoxDB). 

                                                           
13 Checklist Question 30. 
14 Checklist Questions 70 and 71. 
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The report was reviewed for information on water quality upstream (Station 24–Algonquin) and 
downstream (Station 26–South Elgin) of Elgin, and in nearby tributaries (Station 268 on Tyler 
Creek, on the north side of Elgin and Stations 25 and 615 on Poplar Creek, between Elgin and 
South Elgin). Sampling station locations are shown in Figure 2.04-1. The probability of 
compliance with the fecal coliform standard of 400/100 milliliters (mL) was evaluated in the 
report, and the results for the nearby stations are summarized in Table 2.04-2. 
 

 
 
As noted in the report, the IAC requires that the 400/100 mL WQS can be exceeded by no more 
than 10 percent of the total samples collected at a station for any 30-day period. The above 
analysis was conducted for the entire dataset rather than only those samples collected in a 30-
day period and is therefore just an approximation of the probability of meeting the WQS. 
Compliance with the 200/100 mL geometric means WQS could not be evaluated because there 
were an insufficient number of samples within the required time period (a minimum of five 
samples are required within 30 days). The results indicate better water quality at Algonquin as 
compared to the stations that are farther downstream in the watershed. The Poplar Creek 
results had the lowest probability of compliance with the WQS, followed by the South Elgin 
results. The South Elgin station is downstream of Tyler and Poplar Creeks. 
 
It is important to note the samples evaluated as part of the March 2004 study were collected on 
a predetermined schedule regardless of weather conditions. A wet weather sampling program 
would have different results than those shown in Table 2.04-2; the fecal coliform concentrations 
would be higher overall and the percent compliance lower because of fecal coliform runoff from 
multiple sources, such as pets and wildlife, in the watershed. This would be true at all sample 
stations. 
 
Fecal coliform water quality data collected by the FRSG were extracted from the FoxDB and 
compared to available United States Geological Survey (USGS) stream flow and Tyler Creek 
station rainfall data to see if fecal coliform concentrations tended to increase during wet 
weather. Data from the current FoxDB, updated in November 2008, were reviewed. We were 
not able to find any FRSG data in the database for stations 25 and 615 or any recent data 
collected by any agency for these two stations. The results of FRSG monitoring for the other 
three stations (24, 268, and 26) did not show a strong correlation between fecal coliform and 

Station Location 
Compliance 

(%) 

Number 
of 

Samples 
Maximum value 

(#/100 mL) 
24 Algonquin >90 34 4,000 

268 Tyler Creek 73 22 1,340 
25 Poplar Creek (US 20) 52 14 TNTC 

615 Poplar Creek (Raymond Street) 58 22 2,340 
26 South Elgin 62 162 TNTC 

 
Note: From ISWS March 2004 report. TNTC = too numerous to count 
 
Table 2.04-2 Summary of Probability of Compliance with Fecal Coliform 
 Standard, 1998-2002 
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flow or rainfall. As for the 1998-2002 sample results analyzed by the ISWS, the FRSG samples 
were collected on a predetermined schedule regardless of weather conditions. 
 
The FRWRD conducted surface water fecal coliform sampling in the Elgin area on a 
predetermined schedule from 1991 through 2002. After August 1998 the sampling protocol 
changed from collecting at various stations to only collecting at one station upstream of all 
FRWRD and CSO discharges and one station downstream of all FRWRD and CSO discharges. 
The May through October sample results were extracted from the FoxDB and are summarized 
in Table 2.04-3.  
 
For the period from 1991 through August 1998, the highest average concentrations were at the 
sample stations at Dundee (Route 72), Tyler Creek, and Poplar Creek where there is no 
influence from CSOs and at the National Street Bridge in Elgin. The highest geometric means 
(using all the data in the respective datasets) were at Tyler Creek and Poplar Creek, where they 
exceeded the 200/100 mL standard. For the Fox River, geometric means were highest at 
National Street and the railroad bridge south of US 20 and lowest at the I-90 and Kimball Street 
stations.  
 
The averages for the I-90 and South Elgin stations were significantly lower after August 1998 
compared to before; however, the geometric means were relatively close. This indicates a 
higher number of “too numerous to count” or high concentrations in the August 1998 and earlier 
samples compared to the more recent samples.  
 
All sample stations had a 10 percent or greater exceedance of the 400/100 mL standard when 
evaluating all the May through October data, with the highest percent exceedances occurring in 
the tributaries. 
 
There is no clear correlation between the FRWRD sample results and the Elgin and FRWRD 
CSO locations; the upstream Dundee station and the tributaries had some of the highest fecal 
coliform concentrations. The South Elgin station is downstream of all the CSOs and 
downstream of Tyler and Poplar Creeks in a well-mixed location (below the dam) and did not 
have higher concentrations than the Dundee station. The lower concentrations at the I-90 and 
Kimball Street stations are unexpected and could be a result of dilution with groundwater and 
relatively clean runoff. The CSO 004 location is between National Street (Station 35) and the 
railroad bridge south of US 20 (Station 162), and the results from these two locations do not 
indicate any increase in fecal coliform concentrations as a result of FRWRD’s CSO. 
 
Load-duration curves were plotted for each Fox River sample station and are presented in 
Appendix G. Daily flows at the USGS gauging station at Algonquin on the day each sample was 
collected were used for this analysis. The horizontal axis of each load-duration curve represents 
the percent of time the flow in the dataset exceeded the flow that was observed on the day of 
the sample. Therefore, values close to 0 percent on this axis represent the highest river flows, 
while those close to 100 percent represent the lowest flows. These curves allow a review of 
whether standards excursions tend to occur during low or high flow (dry or wet weather). The 
curves do not show a tendency for increased excursions during higher stream flows. It appears 
there are both dry and wet weather sources of fecal coliform loading to area surface waters. 
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The FRWRD fecal coliform results were also reviewed to find dates when the sampling occurred 
on the same day that a CSO 004 event occurred. There were some inherent limitations to this 
analysis. The time of sample collection was not standardized. CSO event dates were provided 
by FRWRD along with the duration of the CSO but not the time of the CSO. Therefore, it cannot 
be easily determined whether the sampling on these dates occurred prior to, during, or after the 
CSO event. However, it was expected that if there was a significant impact from overflows, that 
effect would be noticeable in distinctly higher data seen when sampling events did coincide with 
overflow events. 
 
The sampling results for these dates are shown in Table 2.04-4. For the majority of the sampling 
events, fecal coliform concentrations at the railroad bridge station downstream of FRWRD’s 
CSO were lower than the National Street concentrations upstream of FRWRD’s CSO. Also, 
WQS violations occurred both up- and downstream of the Elgin and FRWRD CSOs and in Tyler 
and Poplar Creeks. Therefore, the results indicate the CSO by itself did not cause WQS 
violations. 
 

Station 
261 

Station 
240 

Station 
268 

Station 
273 

Station 
35 

Station 
162 

Station 
615 

Station 
26 

Rt. 72 
Dundee 

I-90 
Bridge 

Tyler 
Creek 

Kimball 
Street 

National 
Street 

US 20 
RR 

Bridge 
Poplar 
Creek 

South 
Elgin 

Number of Samples 47 193 125 123 141 132 124 195
1991-Aug. 1998 
Average 21,732 7,265 24,642 8,457 28,711 7,904 17,065 7,565

Geometric Mean 177 75 284 95 186 187 420 169
Sept. 1998-2002 
Average NS 207 NS NS NS NS NS 425

Geometric Mean NS 101 NS NS NS NS NS 88
Percent over 
400/100 mL 19% 10% 40% 13% 21% 27% 56% 19%

 

Note: Results are in #/100 mL and include May through October samples only. 
NS = not sampled 
 

Table 2.04-3 Summary of FRWRD Fecal Coliform Data 
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2. Water Quality Modeling 
 
The FRWRD’s NPDES permit contains the following statement under CSO special condition 12: 
 

“The IEPA recognizes the FRSG is currently working on funding mechanisms to gather 
data and to develop and calibrate a model to determine appropriate limitations and 
permit requirements for dischargers to the Fox River. The implementation schedule for 
the LTCP shall give priority to controlling, treating, or eliminating CSOs which discharge 
into areas where primary contact activities occur and to other areas that may be 
considered sensitive pursuant to Section II.C.3 of the federal CSO control policy. The 
LTCP implementation schedule may also allow the Permittee to verify by appropriate 
methods, including use of the FRSG developed model after it is calibrated, and to 
ensure that the selected CSO control alternatives are adequate to meet water quality 
standards and to protect the designated uses in the receiving waters….” 
 

Although significant progress has been made, the FRSG has not yet completed the water 
quality modeling required to assist FRWRD with evaluating the impact of its CSO or its 
proposed CSO abatement program on Fox River water quality. The ISWS is under contract to 
develop the models and has stated the models may be available around 2011.  
 
Unless total elimination of FRWRD’s CSO is performed, the CSO abatement program, even 
when fully implemented, will still contribute some fecal coliform bacteria to the river during some 
wet weather events. However, the CSO loadings may not be high enough to measurably or 

Station 
261 - 

Dundee

Station 
240 -     
I-90 

Bridge 

Station 
268 - 
Tyler 
Creek

Station 
273 - 

Kimball 
Street

Station 35 
- National 

Street

Station 
162 - US 
20 RR 
Bridge

Station 
615 - 

Poplar 
Creek

Station 
26 - 

South 
Elgin

10/29/1991 424 25 24 360 140 132 184 184 504 164
7/14/1992 372 79 130 20 510 10 220 940 1460 18
8/25/1992 257 11 170 120 730 90 390 260 1540 280
9/8/1992 672 12 50 20 1080 180 360 330 680 630
6/30/1993 471 253 30 20 420 40 110 30 20 340
7/17/1996 4410 295 x 70 20 10 10 30 270 60
5/7/1997 267 72 x 110 350 30 220 90 490 130
9/30/1998 2050 17 x 260 1180 200 200 500 680 100
5/12/1999 398 9 x 1250 x x x x x 100
6/9/1999 569 10 x 20 x x x x x 100
5/17/2000 231 8 x 190 x x x x x 110
6/14/2000 1280 14 x 0 x x x x x 0
9/19/2001 308 328 x 140 x x x x x 40
10/24/2001 323 79 x 80 x x x x x 120

Fecal Coliform Results (#/100 mL)

Algonquin 
Discharge 

(cfs)

PS 31 CSO 
Discharge 

Time       
(min)Date

 
Note: Results are in #/100 mL and include May through October samples only. 
x = not sampled 
 

Table 2.04-4 Summary of FRWRD Fecal Coliform Data on PS 31 CSO Event Dates 
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definitively contribute to WQS violations, based on a review of the data presented here. 
Furthermore, Elgin’s CSO abatement program (and possibly FRWRD’s) will take many years to 
implement and the CSOs will contribute fecal coliform to the river in the interim. Therefore, 
CSOs will likely contribute to WQS violations in the future unless the WQS are changed.  
 
Even if both Elgin and FRWRD completely eliminate all their CSOs, it is likely the fecal coliform 
WQS will be violated during wet weather. This is supported by the observation that the FRWRD 
data collected upstream of the CSOs (Dundee/Route 72 or I-90) is not noticeably better than the 
data downstream (South Elgin). In addition, two major nearby tributaries, Tyler Creek and 
Poplar Creek, have frequent fecal coliform WQS violations and are listed as impaired for fecal 
coliform even though there are no CSOs discharging to these creeks. It is apparent there are 
enough sources of fecal coliform in the watershed to cause WQS violations without the CSOs. 
 

E. Future Use Attainability Analysis 
 

A Use Attainability Analysis (UAA) is a structured scientific assessment of the physical, chemical, 
biological, and socioeconomic factors affecting attainment of a designated use. 

 
The CWA allows states the flexibility to revise WQS. However, if a lesser level of protection is sought 
by the state, the CWA requires development of a UAA to support such a request. The CWA states very 
clearly that a use that existed on or after November 28, 1975, cannot be degraded and must be met at 
all times and all places in the water. As a consequence of the City of Elgin’s and FRWRD’s CSO 
abatement program, no existing use will be degraded. 

 
There are a number of mechanisms available to revise WQS, each requiring a UAA for support. The 
most common are as follows: 

 
1. Development of site-specific criteria. 
 
2. Modification of a designated use to include a partial use reflecting situations where 

certain events (e.g., wet weather) preclude the designated use (e.g., primary contact 
recreation) from occurring. 

 
3. Modifications of a designated use to define the use with greater specificity 

(e.g., CSO-impacted waters and warm water fishery in place of general aquatic life 
protection). 

 
As noted previously, WQS for fecal coliform bacteria will likely be violated after full implementation of 
the City of Elgin and FRWRD CSO abatement programs, even if CSOs are completely eliminated. The 
FRWRD reserves the right to perform a UAA in support of a request to modify WQS to reflect wet 
weather, urbanized effects upon the Fox River. 
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2.05 SENSITIVE AREA ANALYSIS15 
 
The USEPA and IEPA have requirements for CSO LTCPs that mandate elimination, relocation, or 
treatment of CSO discharges into sensitive areas as being the highest priority in the development of the 
CSO control alternatives. 
 
FRWRD’s NPDES Permit issued on March 1, 2007, requires FRWRD to provide sufficient information 
to IEPA for the agency to determine whether CSO 004 discharges into a sensitive area pursuant to 
Section II.C.3 of the CSO Control Policy of 1994. The Policy defines a sensitive area as any water likely 
to be impacted by a CSO discharge that meets one or more of the following criteria: 
 
A. Designated as an Outstanding National or State Resource Water. 
B. Found to contain shellfish beds. 
C. Found to contain threatened or endangered aquatic species or their habitat. 
D. Within the protection area for a drinking water intake structure. 
E. Used for primary contact recreation. 
 
The sensitive area determinations contained in this section of the LTCP address the NPDES 
requirement. Each of the criteria will be addressed separately. 
 
A. Designated as an Outstanding National or State Resource Water 
 
The Fox River in the vicinity of Elgin is not identified by federal or state regulators as Outstanding 
Resource Waters. Therefore, CSO 004 does not discharge into a sensitive area based upon this 
criterion. 
 
B. Found To Contain Shellfish Beds 
 
We contacted the Illinois Natural History Survey (INHS) regarding shellfish beds downstream of the 
CSO. A count in 1999 at the State Street Bridge in South Elgin found no live mussels. A printout of the 
INHS report is included in Appendix H. The INHS also reported a 1996 survey at the Tyler Creek 
confluence with Fox River, upstream of the CSOs, found only one species of mussels and only one live 
mussel. A count in 1994 at the Elgin Yacht Club indicated no live mussels. Earlier counts in the 1930s 
and 1950s in the Elgin area found at least one species of live mussels in Elgin; this location was likely 
upstream of CSO 004.   
 
The IDNR was also contacted about threatened and endangered (T&E) shellfish. The results are 
reported in Section 2.05 C. 
 
At this time it appears CSO 004 does not discharge into a sensitive area based upon this criterion. 
 

                                                           
15 Checklist Question 24. 
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C. Found To Contain Threatened or Endangered Aquatic Species or Habitat 
 
We conducted an EcoCAT search for T&E aquatic species in the vicinity of CSO 004. No T&E aquatic 
species were found and a copy of the report and follow-up consultation with IDNR is included in 
Appendix H. At this time it appears CSO 004 does not discharge into a sensitive area based on this 
criterion. 
 
D. Within the Protection Area for a Drinking Water Intake Structure 
 
In FRWRD’s 1996 CSO Operational Plan, it was determined that CSO 004 does not discharge into a 
drinking water protection zone; that remains the case today. Therefore, CSO 004 does not discharge 
into a sensitive area based upon this criterion. 
 
E. Used For Primary Contact Recreation 
 
The Fox River is a General Use Stream. As such, water quality criteria were established to support 
primary contact recreation. However, Title 35 Part 302.202 states that Primary Contact Use is protected 
for all General Use waters whose physical configuration permits such use. The SWWTF Treated 
Combined Sewage Outfall A01 and PS-31 CSO 004 discharges are located between the upstream 
Kimball Street dam and the downstream State Street dam in the Village of South Elgin. The overflow is 
about halfway between these dams, which are located about 3 river miles from one another. There is 
no formal public beach between these two dams. There is one recently installed public boat access in 
this stretch of the river immediately opposite the SWWTF. Plant personnel have not observed 
swimming or water skiing in the area because the Fox River is shallow at this location. Therefore, CSO 
004 does not discharge into a sensitive area based on this criterion. 



 
SECTION 3 

FLOW MONITORING, MODELING, AND ANALYSIS 
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This section summarizes the results of the flow monitoring program at PS 31, develops benchmark dry 
weather flows and develops a model to project peak wet weather flows and storage volumes that would 
occur during different design storm events and recurrence intervals. 
  
3.01 PUMPING STATION 31 METERING AND OVERFLOW DATA 
 
A. Dry Weather Flows1 
 
Analysis of PS 31 flow records from 2005 through 2009 were used to determine the dry weather 
flow from PS 31. The annual average daily flow during this period ranged from 3.94 mgd in 2005 
to 5.04 mgd in 2008, which was a much wetter year. The three-month average low flow in 2005 
was 3.36 mgd. Table 3.01-1 summarizes the monthly average flow from PS 31 during 2005. Of this 
dry weather flow received at PS 31, approximately half of the area that is tributary to PS 31 is a 
combined sewer area. Therefore, it is projected that 1.68 mgd (3.36 mgd/2) of dry weather flow is 
from the CSS. This is consistent with the 1987 data upon which the exception was granted in the 
PCB 85-222 Order of the IPCB that referenced a 1.6 mgd dry weather contribution from the CSO 
area. This appears reasonable as the service area and population served by PS 31 was generally 
established before 1950 and has not changed substantially since the 1987 report. 
 

 
 
As discussed previously in Section 1.02, the IAC requires: “Additional flows, as determined by 
IEPA but not less than ten times average dry weather flow for the design year, shall receive a 
minimum of primary treatment and disinfection.” Based on the more recent dry weather flow data, 
this would correspond to a flow rate of 16.8 mgd (10 x 1.68 mgd). The PCB 85-222 Order provides 

                                                 
1 Checklist Question 11 and 12. 

Month 

Monthly Average 
Flow 
(mgd) 

CSS** Monthly 
Average Flow 

(mgd) 
January 4.55  2.28 
February 4.96  2.48 
March 4.29  2.15 
April 4.39  2.20 
May 4.19  2.10 
June 3.51  1.76 
July  3.46*   1.73* 
August 3.66  1.83 
September 3.77  1.89 
October  3.16*   1.58* 
November 3.89  1.95 
December  3.46*   1.73* 
Annual Average 3.94 1.97 

 
Notes: * Indicates one of three low–flow months 
           ** Flow x 0.5 

 
Table 3.01-1 PS 31 Monthly Average Daily Flows  
 (Year 2005) 
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an exception to this requirement that requires PS 31 to pump a minimum flow rate of 13 mgd to 
the SWWTF. However, the IPCB Order does require the minimum flow rate to increase to 16.5 
mgd if the force main and associated structures are replaced. Any alternatives evaluated in 
Section 4 that require replacement of the force main would require pumping a minimum flow of 
16.5 mgd to the SWWTF. 
 
B. Pumping Station 31 Overflow Summary2 
 
The data evaluated includes PS 31 overflow pump discharge information from 2006 through August of 
2009. The volumes of discharge to the river that are listed throughout this report should be considered 
the maximum values that occurred. Their magnitude is based upon the runtime of the pumps going to 
the river, which is precisely recorded, multiplied by 100 percent of the rated capacity of the pumps. The 
pumps are so infrequently used that they have remained in adequate working order for over 40 years. 
Using 100 percent of their rated capacity is considered to be a conservative assumption because of the 
age of the pumps that likely pump less than their rated capacity. 
 
Rainfall data from the Tyler Creek USGS rain gauge in South Elgin was also obtained for the analysis. 
Using the rainfall data and the overflow pumping information the following observations were made: 
 
 1. Year 2006 
 

a. There were 28 days (22 events) in which an overflow was recorded for a total 
overflow volume of approximately 9.3 million gallons. 

 
b. The maximum volume discharged to the river occurred on July 19 when a 

volume of 2.1 million gallons were discharged to the river. However, this was a 
very unusual event as FRWRD lost both sources of power at PS 31 for several 
hours during the storm, which caused the overflow. 
 

c. The rainfall that preceded the July 19 overflow event had a peak 1-hour rainfall of 
0.36 inches, which equates to a recurrence interval of less than 2 months, and a 
peak 24-hour rainfall of 1.07 inches, which equates to a recurrence interval of 
less than 2 months. 
 

d. The event with the maximum 1-hour rainfall occurred on May 28, when 0.91 
inches of rain fell in an hour, which equates to about a 5-month storm. The 
resulting overflow volume was 0.48 million gallons. 
 

e. The event with the maximum 24-hour rainfall occurred on June 10 when 1.97 
inches of rain fell in 24 hours, which represents a 5.5-month recurrence interval. 
The resulting overflow volume was 1.7 million gallons. 

 
 
 
                                                 
2 Checklist Questions 13, 29, and 31. 
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 2. Year 2007 
 

a. There were 29 days (19 events) in which an overflow occurred for a total 
overflow volume of approximately 43.8 million gallons. Of this volume, 
40.3 million gallons (92 percent of the annual total) occurred during a series of 
storm events between August 19 and August 30. 
 

b. The maximum volume discharged to the river occurred on August 24 when 
7.1 million gallons overflowed. This was one day in a series of 11 consecutive 
days in which an overflow was recorded between August 19 and August 30. The 
largest 1-hour rainfall amount on August 24 was 0.94 inches representing a 
recurrence interval of approximately 5.6 months. The largest 24-hour rainfall 
amount was 3.2 inches, which is a 2-5 year recurrence interval. 
 

c. On August 18 and 19 there was a large rainfall event that generated areawide 
flooding and high river elevations. These storms raised river elevations and 
impacted the August 24 overflow event. The maximum 1-hour rainfall amount 
was 1.9 inches, which is approximately 6.5-year recurrence interval. That same 
rainfall event yielded a 51.5-year recurrence interval storm over 24 hours or 6.46 
inches over 24 hours. This rainfall event occurred four days after the previous 
rainfall event on August 14. The overflow volume that occurred on August 19 was 
2.7 million gallons followed by 3.9 million gallons on August 20. Since this rainfall 
event occurred a few days after the previous event, the volumes produced by this 
earlier event are more representative to the system’s reaction to a large rain 
event rather than the maximum volume that occurred on August 24. Obviously, 
this series of events represents a very extreme case of rainfall and any long-term 
control alternative will most likely not require this level of control. 

 
 3. Year 2008 

 
a. There were 21 days (19 events) in which an overflow occurred during 2008 

resulting in an overflow volume of approximately 11.9 million gallons. 
 

b. The maximum volume discharged to the river occurred on September 13 when a 
volume of 2.7 million gallons overflowed. The maximum 1-hour rainfall preceding 
the September 13 overflow event was 1.1 inches or a 9-month recurrence 
interval. The maximum 24-hour rainfall period was 5.69 inches representing a 
recurrence interval of 29 years. Both of these represent the maximum 1- and 24-
hour rainfalls observed in 2008. 

 
 4. Year 2009 

 
a. There were 14 days (13 events) in which an overflow occurred during 2009 

resulting in a total overflow volume of approximately 4.0 million gallons. 
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b. The maximum volume discharged to the river occurred on June 19 when a 
volume of 1.5 million gallons overflowed to the river. The maximum 1-hour rainfall 
for that event was 0.96 inches representing a 6-month recurrence interval; this 
also represented the maximum 1-hour peak rainfall observed through August 
2009. The maximum 24-hour rainfall amount was 2.02 inches or a 6-month 
recurrence interval. The maximum 24-hour rainfall occurred on August 27. The 
resulting overflow volume was 0.94 million gallons. 

 
 Summary 
 

The overall four-year dataset contains 92 days (73 events) in which an overflow occurred for a 
total volume of approximately 69 million gallons. Approximately 40 million gallons of this amount 
was attributed to the August 2007 storm events which included a 50+ year storm. 
 
The dataset was evaluated, including the August 2007 data, and a good correlation could not be 
found between rainfall intensity, duration or rainfall recurrence interval, and overflow volume at 
PS 31.3 This could be attributed to many compounding variables such as soil permeability, 
antecedent moisture conditions, snow melt, and diurnal fluctuations in sewage flow. An analysis 
of this system is less likely to have a simple cause-and-effect relationship because of several 
additional factors including inlet constraints into the CSS, capacity constraints conveying flow to 
PS 31, ongoing separation projects at some of the upstream sewers, and CSO overflows 
occurring upstream in the system. 
 

C. Wet Weather Flows 
 
Wet weather flows were modeled to project both wet weather flows for conveyance alternatives and 
storage volume projections for a variety of recurrence intervals. 
 
The existing peak hourly flows received at PS 31 were estimated based on completing a partial 
duration analysis on the existing dataset. This requires performing a frequency interval analysis of the 
historical, estimated, peak flows to PS 31. This analysis determines the probability of occurrence of a 
specified influent flow rate at PS 31 based on historical flow data. The flow data is ranked from lowest 
to highest to determine the recurrence interval of the data. One advantage to this method is that it does 
not rely on rainfall intensity and depth for a given storm event. As stated previously, this methodology 
was used because no direct correlation could be developed between rainfall intensity and overflow rate 
at PS 31 (CSO 004). The method does however need a rather robust dataset. Consequently, the last 
six years’ pump output data was used in the analysis. 
 
The monthly return interval is developed as the predicted number of months between observations of a 
given flow. The historical data indicates the majority of the time the overflow pump did not run for an 
extended period (less than one hour). Therefore, the peak hourly overflow to the river was estimated 
based on the capacity of the overflow pump multiplied by the percentage of time the pump was on 
compared to the total off/on cycle time of the overflow pump. The total projected peak flow to PS 31 
was then calculated by adding the PS 31 pump metered output to the projected peak overflow rate. 
Please refer to Appendix I for the peak flow conveyance model output and data summary.3 

                                                 
3 Checklist Question 27 and 28. 
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3.02 CONVEYANCE FLOW MODEL PROJECTIONS4 
 
A. Current Peak Hourly Flow Received by PS 31 
 
There are four major inputs into PS 31 (Wellington Avenue), (1) the pumped flow from PS 32 (which 
flows by interceptor to PS 31), (2) the flow from the Lord Street Interceptor, (3) the flow from the 
Wellington Avenue Interceptor, and (4) the flow from the Bluff City Interceptor. Under normal conditions, 
the contents of the influent sewers combine in the wet well and are pumped via force main to the 
SWWTF. PS 31 contains three pumps that pump to the SWWTF; two smaller pumps and a larger 
pump. The levels reached within the wet well determine the pumping combinations required to handle 
influent flows. There are five pumping combinations starting with one small pump running, followed by 
two small pumps running, followed by the one large pump running, then the large pump and one small 
pump, and finally all three pumps running at the same time. The maximum capacity of this pumping 
station and force main is listed as 13.45 mgd although flows sometimes approach 15 mgd according to 
circle chart flow meter recordings. There are only five flow rates produced at PS 31 because the pumps 
are constant speed. 
 
When the influent flows to PS 31 exceed the pumping capacity, the level in the wet well will rise and 
trigger an overflow pump rated at 6,500 gpm. There are two overflow pumps that can discharge to the 
Fox River through permitted CSO 004. It is very rare for more than one overflow pump to be on at a 
time. Typically, one pump is on for a few minutes before the wet well is drawn down to cycle off again. 
Flows from PS 31 to the SWWTF are metered and recorded on a weekly circular chart recorder. 
Overflow pump runtime is also recorded by FRWRD; consequently, estimated overflow volume 
was obtained by multiplying the overflow pump rated capacity by the overflow pump runtime. As 
noted above, because of pumps’ age, the data presented is likely the worst-case scenario in terms 
of volume reaching the river. 
 
Influent flow into PS 31 is not metered; however, influent peak flows were projected based on the 
calculated sum of the overflow pump output and metered PS 31 pump output to the SWWTF.  Historical 
peak hourly flow data from 2004-2009 were used to estimate the recurrence interval of various peak 
hourly flows received at PS 31. The occurrence frequency of peak hourly flow was then plotted and 
logarithmic trend lines were fit to the data as shown in Figure 3.02-1. The data show an inflection point 
around an inflow of 20 mgd. This is likely because CSS tend to reach a maximum value as they 
become inlet constrained. In addition, overflows located within the City of Elgin become active. This 
phenomenon can be seen by looking at the figure as the trend line tends to flatten out at the higher flow 
rates. 
 
Although over 2,190 daily influent flow rates were used in the partial duration analysis, only the 
occurrence frequency from every 1 mgd flow increment was plotted in the figure. The first trend line 
represents all flows below 20 mgd. The R2 value for the first trend line is 0.946 representing a fairly 
good correlation. The trend line representing the higher flow rates has an R2 value of 
0.972 representing an even better correlation. The peak hourly flow for several occurrences a year and 
recurrence intervals is shown in Table 3.02-1.6 
 

                                                 
4 Checklist Questions 32, 40, 42, and 43. 
5 Checklist Question 14. 
6 Checklist Question 41. 
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This analysis would suggest that in order to produce less than four overflow events a year at PS 31 
(CSO 004), 22.0 mgd of flow would need to be conveyed for treatment. If less than one overflow event 
a year is desired, then 24.6 mgd of flow would need to be conveyed for treatment. 
 

 
 

B. Future Peak Hourly Flow Received by PS 31 
 

The PS 31 tributary area has been fully developed for several decades and limited opportunity 
exists for additional flow sources. Where redevelopment has occurred, the local sewers are 
reconstructed and separated to the extent that is practical. In addition, while there has been a 

 
 

Figure 3.02-1 Regression Analysis of Historical Peak Hourly Flows at PS 31 

y = ‐1.854ln(x) + 24.575
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Peak Hourly 
Flows (Less 
than 20 MGD)

Occurrences 
per Year 

(#) 

Recurrence 
Interval 
(time) 

PS 31 Influent Peak Hourly 
Estimated Flow Rate  

(mgd) 
24 2 x month 13.3 
12 1 month 18.8 
4 3 months 22.0 
1 1 year 24.6 

0.1 10 years 28.8 
0.02 50 years 31.8 

 
Table 3.02-1 PS 31 Peak Hourly Flow Recurrence Intervals 
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recent trend to rebuild residential development in the urban center, this is generally returning a 
population base that was previously there. All redevelopments are built with high-efficiency 
fixtures. Also industrial flow that was previously in the CSS basin has disappeared and green-
space areas are being added. These changes are expected to result in maintaining comparable 
sanitary sewage flows and reducing stormwater flows in the CSS. 
 
The City of Elgin has put considerable efforts into improving the water quality of the Fox River in the 
Elgin service area and in particular in the urban center that corresponds with the CSS area. Over the 
past decade a large amount of the high impact combined sewer areas have had storm sewers installed 
and are now considered partially separated combined sewer areas. In addition, the City of Elgin has 
developed an LTCP recommending the continued separation of the remaining combined sewer areas 
over the next 35 years. These changes are also expected to result in maintaining current sanitary 
sewage flows and reducing stormwater flows in the CSS. 
 
FRWRD is submitting this LTCP based upon the assumption that flows from the City of Elgin CSS will 
remain the same. This is because the City of Elgin’s proposed LTCP has not been approved nor fully 
implemented (which may result in the need to transfer either less or more flow to FRWRD’s interceptor 
sewers). Because of the uncertainty of future hydraulic impacts resulting from changes that will occur 
upstream of CSO 004, FRWRD must reserve the right to amend this LTCP as the City of Elgin’s LTCP 
is evaluated, and ultimately implemented, and the exact impact is known. 
 
3.03 STORAGE VOLUME MODEL PROJECTIONS 
 
One alternative being evaluated to reduce the number of overflows from CSO 004 at PS 31 is 
providing an off-line, surface storage facility. Wet weather flow would be diverted into a holding 
tank or pond to later be bled back into the system once there is adequate conveyance and 
treatment capacity at the WWTF. The amount of storage required will be determined ultimately by 
the level of control desired. The storage requirements were determined using a partial duration 
analysis based on the last six years of overflow data. As a conservative assumption, the storage 
volumes presented in the section assume that PS 31 pumping capacity to the SWWTF for 
treatment remains the same (13 mgd). 
 
A. Model Development 
 
The overflow data gathered by FRWRD contains the day in which the overflow occurred and the 
projected overflow volume pumped during that day. Over the dataset, a range of volumes were 
selected and the number of times the pumped volume exceeded, each selected volume was 
determined. Based on how many times certain volumes were exceeded a recurrence interval can 
be determined based on the occurrences over the total dataset. For example, if there is four year’s 
worth of data and 5 million gallons were pumped four times over those four years, then the yearly 
recurrence interval for 5 million gallons is once a year based on four observations over four years. 
The data points were graphed with volume on the y-axis and recurrence interval on a log x-axis 
and fit with a logarithmic trend line. 
 
The data collected by FRWRD is presented in 24-hour pumping volume. However, as observed 
throughout the dataset, a rain event could last more than 24 hours and cause overflow pumping in 
consecutive days. As a result, the data analysis was conducted based on the existing data using 
24-, 48-, and 72-hour overflow storage. 
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B. Storage Volume Model Results 
 
The storage alternatives are based on the premise that adequate volume will be provided to 
capture and store the overflow volume for the entire duration of the event. Once there is capacity 
in the conveyance system and at the SWWTF, it is then diverted back into the system for 
treatment if there is not another consecutive storm event. The two criteria that dictate storage 
volume are the level of control (e.g., 3-month, 1-year, 10-year) and the duration of the storm to be 
managed (e.g., 24-hour, 48-hour, 72-hour). The R2 value for the 24-, 48-, and 72-hour storage 
models was 0.959, 0.959, and 0.979, respectively, suggesting the trend lines provide a good 
correlation between the required storage volume and the occurrence frequency. These trend lines 
are used to interpolate/extrapolate the storage required to reach the desired level of control. 
Figure 3.03-1 shows the 24-hour storage volume model. 
 

 
 
The model was developed for the 48- and 72-hour storage scenario as well and they can be found 
in Figures 3.03-2 and 3.03-3, respectively. 
 

 
 

Figure 3.03-1 Regression Analysis of 24-Hour Storage Requirements at PS 31 
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Figure 3.03-2 Regression Analysis of 48-Hour Storage Requirements at PS 31 
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Table 3.01-1 shows the model-projected total CSO volumes at the combinations of level of control and 
duration. The control volume for each level of control is dictated by the storm duration generating the 
largest CSO volume. 
 

 
 
The 72-hour storage option will be used for the alternative analysis as it generates the largest CSO 
volume of the three storm durations evaluated. As stated previously in this report, the City of Elgin 
experienced a very rare and extreme rainfall event in August 2007. The maximum 24-hour amount 

Duration 
(hours) 

Storage Volume 
(million gallons) 

10-year 1-year 3-month 
24-Hour 4.6 2.2 0.7 
48-Hour 7.9 3.6 1.1 
72-Hour 13.4 5.7 1.1 

 
Table 3.03-1 Storage Volumes for PS 31 (CSO 004) 

 
 

Figure 3.03-3 Regression Analysis of 72-Hour Storage Requirements at PS 31 
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of rainfall was 6.46 inches of rain representing approximately a 50-year rainfall event. For 
example, the required 72-hour storage volume during this event was 18.8 million gallons and that 
was the maximum amount of storage required for a 72-hour period during the 6 years worth of 
data analyzed. To check the predictability of the model, this overflow volume representing an overflow 
frequency of .02 (50-year event) and a storage volume requirement of 18.8 million gallons was plotted. 
According to Figure 3.03-3, this point lies extremely close to the model prediction, reinforcing the idea 
that the model is an acceptable representation of the system response. 
 
Refer to Appendix I for the full model development. As previously stated in this section, this data is 
based on the current conditions found within the system. Once the City of Elgin LTCP has been fully 
implemented, it is expected the projected storage volumes will change. Based upon the information that 
is currently available, the information presented here represents the worst-case scenario for developing 
the alternatives analysis. 
 
3.04 FIRST FLUSH REQUIREMENTS 
 
First flush is generally defined as the volume of combined sewage in a CSS that has a higher 
concentration of pollutants than typical wastewater because of settled solids in the sewer being 
resuspended in the high flows of the storm event. IAC Part 375.402 states that the first flush 
volume must be provided full treatment. The design storm for first flush treatment is a 1.2-in/hour 
intensity storm with a 60-minute duration. A 1.2-in/hour event is equivalent to a 1-year storm in 
Illinois. The PCB 85-222 Order grants an exception to this first flush requirement. The Order 
states: “as it relates to first flush of storm flows would produce minimal impact on the receiving 
stream.” 



 
SECTION 4 

FACILITIES FOR CSO MANAGEMENT 
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The CSO Control Policy requires FRWRD to explore various levels of control and, based upon 
cost-benefit analyses of the control alternatives, identify the optimal CSO abatement strategy to be 
fully implemented. The controls to be analyzed may range from “No Action” to “Total Sewer 
Separation.” The CSO Control Policy recognizes the site-specific impact of CSO discharges to 
receiving waters and the economic impact associated with CSO control. Accordingly, it affords 
FRWRD flexibility in meeting the requirements of the CWA. This section evaluates a series of 
alternatives to alleviate CSO occurrences. Alternatives evaluated for CSO abatement at PS 31 
(CSO 004) include no action at this time, storage, increasing the wet weather flow transported to the 
SWWTF via expanding the pump station, or eliminating the pump station by constructing a new gravity 
interceptor that will discharge into the north end of SWWTF.1 
 
4.01 ALTERNATIVE NO. 1–NO ACTION2 
 
There is both a technical basis and a legal basis for FRWRD to consider this option. FRWRD must 
simultaneously meet the Illinois state-specific wet weather treatment requirements as defined in 
35 Ill. Adm. Code Subtitle C, Chapter I, Part 306 and the requirements imposed by the national 
CSO Control Policy. If it can be demonstrated that both state and federal CSO abatement criteria 
are currently being met, FRWRD is in compliance with those regulatory mandates as set forth 
below. 
 
A. Illinois State-Specific Wet Weather Treatment Requirements 
 
The City of Elgin and the Sanitary District of Elgin (now FRWRD) petitioned the IPCB for an 
exception to the state’s combined sewer overflow regulations. The Board’s CSO regulations are 
contained in 35 Ill. Adm. Code, Part 306, as amended in R-81-17, 51 PCB 383 on March 24, 1983. 
Sections pertinent to the petition are 306.305, and provides as follows: 
 

“all combined sewer overflows and treatment plant bypasses shall be given sufficient 
treatment to prevent pollution, or the violation of applicable water standards unless an 
exception has been granted by the Board. Sufficient treatment shall consist of the following: 
 

(a) All dry weather flows, and the first flush of storm flows as determined by the 
Agency, shall meet effluent standards consistent with the definition of secondary 
treatment. 
 
(b) Additional flows, as determined by IEPA but not less than ten times average dry 
weather flow for the design year, shall receive a minimum of primary treatment and 
disinfection. 
 
(c) Flows in excess of those described in subsection (b) shall be treated, in whole or 
in part, to the extent necessary to prevent accumulations of sludge deposits, floating 
debris and the depression of oxygen levels. 
 

                                                 
1 Checklist Questions 49, 51, and 53. 
2 Checklist Question 54. 
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On June 10, 1987, under PCB 85-222, the Board granted an exception to Elgin and the FRWRD to 
35 Ill. Adm. Code 306.305 (a) as it relates to first flush of storm flows, and to 35 Ill. Adm. Code 
306.305 (b) as it related to providing primary treatment and disinfection to ten times average daily 
design flow (see Appendix A). On page 9 of the NPDES Permit No. IL 0028657 issued to FRWRD 
in March of 2007, the PCB 85-222 exception is incorporated into the permit conditions (see 
Appendix B). 
 
Based upon the previous showing in the exception proceeding the overflows from PS 31 CSO 004 
do not result in a violation of the third requirement. Also the Treated Combined Sewage Discharge 
Outfall A01 receives secondary treatment during most storms, and at least primary treatment and 
disinfection at all times. Given that the Fox River consistently exceeds the fecal coliform water 
quality standards upstream of any of the Elgin CSOs, the CSO discharges from this outfall do not 
cause a water quality exceedance as well. Therefore, it is concluded that FRWRD is in full 
compliance with the Illinois state-specific CSO regulations. 
 
B. Federal CSO Control Policy Requirements: 
 
The CSO Policy provides two clear levels of control alternatives (the Presumptive Approach and the 
Demonstrative Approach) that may be utilized to bring CSOs into compliance with the objectives of the 
CWA.  
 
The Presumptive Approach is based upon FRWRD meeting one of the following criteria: 
 

1. No more than an average of four overflow events a year, provided that the state 
regulatory authority may allow up to two additional overflow events a year. For the 
purpose of this criterion, the CSO Policy defines an overflow event as one or more 
overflows from a CSS as a result of a precipitation event that does not receive the 
minimum treatment specified as: 

 
a. Primary clarification (or equivalent) for the removal of floatables and settleable 

solids. 
 

b. Solids and floatables disposal. 
 

c. Disinfection of the effluent, if necessary, to meet WQS and protect human health, 
including removal of harmful disinfection chemical residuals where necessary to 
meet WQS. 

 
2. The elimination or capture for treatment (as treatment is defined above) of no less than 

85 percent by volume of the combined sewage collected in the CSS during precipitation 
events on a systemwide, annual average basis. 

 
Table 4.01-1 was prepared to address the 85 percent capture criterion of the Presumptive Approach. 
The table shows the percent capture of CSS flows on an annual basis over the last six years. The 
percent capture is defined as the fraction of the calculated annual runoff volume being treated at the 
SWWTF versus the amount of overflow volume discharged to the river at PS-31 CSO 004. 
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As shown in Table 4.01-1, approximately 3.3 to 44 million gallons of combined sewerage was 
discharged annually into the Fox River at the PS-31 CSO 004 discharge location owned and operated 
by FRWRD. All remaining flows were conveyed to the SWWTF where they received either secondary 
treatment or primary treatment plus disinfection in accordance with the discharge limits prescribed in 
the NPDES Permit. Therefore, FRWRD has treated 96.7 percent of the average annual wet weather 
flows captured by the CSS, which exceeds the 85 percent capture/treat threshold.3 
 
The PCB 85-222 record compares favorably with these results. Page 9 of PCB 85-222 references the 
average annual rainfall in the CSS to be 31.82 inches a year. This resulted in 476 million gallons of wet 
weather induced flow captured by the CSS and available for treatment at the existing SWWTF. As also 
shown in Table 4.04-1, this results in an average percent capture of 97.0 percent. 
 
Further, FRWRD has been informed that the City of Elgin’s LTCP provides for separation of the 
combined sewers tributary to FRWRD’s only untreated CSO discharge location. Should the City of 
Elgin’s CSO abatement program be fully implemented, FRWRD could conceivably no longer be 
receiving wastewater flows that contribute to an untreated discharge at Outfall 004. 
 
Given the fact FRWRD currently meets the second criterion of the Presumptive Approach, and given 
the City of Elgin has submitted its LTCP in which it states its intention to eliminate CSOs by conducting 
                                                 
3 Checklist Question 50. 

Year 

(A) 
PS-31 

Average 
Daily Flow 

(mgd) 

(B) 
PS-31 

Dry 
Weather 

Flow1 
(mgd) 

(C) 
Calculated 

Annual 
Runoff 

Volume2 
(mil gal) 

(D) 
Overflow 
Volume3 
(mil gal) 

(E) 
Total Wet  
Weather 
Volume4 
(mil gal) 

(F) 
Percent 
Capture5 

(%) 

Annual 
Rainfall6 

(inches) 
2004 4.55 3.36 434 17 451 96.3 36.4 
2005 3.94 3.36 212 3.3 215 98.5 22.9 
2006 4.24 3.36 321 9.5 331 97.1 42.1 
2007 4.74 3.36 504 44 548 92.0 46.3 
2008 5.04 3.36 613 12 625 98.1 48.9 
2009 4.83 3.36 537 4.0 541 99.3 45.1 
Avg. 4.56 3.36 437 15 452 96.7 40.3 

        
PCB 

85-222 
-- -- 476 15 491 97.0 31.8 

 
Notes: 
1 Refer to Section 3.01 for Dry Weather Flow determination. 
2 Column C = (Column A – Column B) * 365 days. 
3 Refer to Section 3 regarding Overflow Volumes at PS-31. 
4 Column E = Column C + Column D. 
5 Column F = 1- (Column D/Column E). 
6 Data Obtained from ISWS Elgin Station 112736. 
 
Table 4.01-1 Percent Capture at PS 31 (CSO 004) 
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separation of its CSS, it is concluded that FRWRD is now in full compliance with the National CSO 
Control Policy. 
 
4.02 ALTERNATIVE NO. 2–UPGRADE PS 31 AND CONVEY TO SWWTF 
 
This alternative involves upgrading PS 31, the associated force main, and wet weather 
improvements to the SWWTF. See Figure 4.02-1 for an overall map of the proposed upgrades. 
 
A. Upgrading PS 31 
 
The necessary upgrades to PS 31 are dependent on the desired level of control. Section 3 of this 
report presented a flow model describing the pumping requirements for the different control levels. 
See Table 4.02-1 for various pumping rates for different control levels. To provide the pumping 
upgrades, the existing pumps will need to be removed, including the current bypass pumps in 
order to reuse the existing building. The bypass pumped overflow will be replaced with a gravity 
overflow. 
 

 
 
In addition to upgrading the pumping capacity at PS 31, new screening equipment will be installed at 
PS 31 to replace the existing screens. Because the mechanical screens are located before PS 31 and 
CSO 004, a flow rate of 30 mgd was used to size the screens for all levels of control. 
 
B. New Force Main 
 
The current force main transporting pumped flows from PS 31 to the SWWTF was constructed in the 
1920s and has likely reached the end of its service life. In addition, the current FM is too small for the 
increased pumping rates and pressures required to reduce the amount of overflows at PS 31. 
Therefore, it likely will need to be replaced. The size of the new force main is dependent on pumping 
rates. Table 4.02-2 lists the force main size based on the level of control and pumping rates developed 
by the flow model in Section 3.  
 

Occurrences 
per Year 

(#) 

Recurrence 
Interval 
(time) 

PS 31 Influent Peak Hourly 
Estimated Flow Rate  

(mgd) 
24 2 x month  13.3 
12 1 month  18.8 
4 3 months 22 
1 1 year  24.6 

0.1 10 years  28.8 
0.02 50 years  31.8 

 
Table 4.02-1 Required Pumping Upgrades at PS 31 
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The new force main route can be seen on Figure 4.02-1. The proposed route is to the west of the 
current force main along the existing bike path located along the bank of the Fox River. 
 
C. Upgrades to SWWTF4 
 
The current SWWTF is not equipped to handle the additional flow conveyed from an expanded PS 31. 
Consequently upgrades to the SWWTF are required. This alternative requires increased primary 
clarification and additional chlorine contact tanks. There is little room for expansion on the current 
SWWTF site. Therefore, some of the current facilities will need to be demolished. 
 
FRWRD is currently considering the construction of a new administration and lab building off-site at the 
WWWTF. This alternative proposes that the current administration building be demolished to provide 
space for the new facilities. In addition, the SWWTF currently has four irregularly shaped rectangular 
primary clarifiers. These four rectangular primary clarifiers are of limited value currently in their 
configuration and will be replaced with new round primary clarifiers. The four rectangular primary 
clarifiers have a current capacity of approximately 26.5 mgd. The new primary clarifiers provided with 
this alternative will have a capacity of 26.5 mgd plus the additional flow transported to the treatment 
plant. 
 
Finally, additional chlorine contact tanks will be provided for the additional flow to plant. There is 
enough space near the Chlorine Contact Tank 4 to provide the required additional tank volume. 
 
D. Opinion of Probable Cost 
 
Refer to Table 4.02-3 for a breakdown of costs for three levels of control, four overflows per year, one 
overflow a year, and one overflow every ten years. The associated costs are the upgrades to PS 31, a 
new force main, site demolition, new grit facilities, new primary clarification, and new chlorine contact 
tanks. A detailed breakdown of each cost component and a description of the assumptions can be 
found in Appendix J. 
 

                                                 
4 Checklist Question 57. 

Occurrences 
per Year 

(#) 

Recurrence 
Interval 
(time) 

Peak Hourly Flow 
(mgd) 

Force Main 
Diameter  

(in) 
24 2 x month 13.3 24 
12 1 month 18.8 30 
4 3 months 22 30 
1 1 year 24.6 30 

0.1 10 years 28.8 36 
0.02 50 years 31.8 36 

 
Table 4.02-2 Force Main Diameter for Varying Flowrates 
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4.03 ALTERNATIVE NO. 3–REMOVE P3 31 AND CONVEY TO SWWTF VIA GRAVITY 

INTERCEPTOR 
  
This alternative involves eliminating PS 31 and the associated force main by constructing a gravity 
sewer to the SWWTF and wet weather improvements to the SWWTF. See Figure 4.03-1 for an 
overall layout of this alternative. 
 
A. New Gravity Interceptor 
 
Operating and maintaining facilities off-site is more expensive from an operation and maintenance 
perspective than maintaining on-site facilities. This particular alternative will eliminate an aging 
component of the FRWRD off-site facilities and replace it on-site for easier managing. The 
required size of interceptor is dependent on the level of control desired, ranging from 42 inches to 
control to four overflows a year up to 48 inches to control to one overflow every ten years. 
 
Currently the three input sewers to PS 31 all flow into one manhole just west of the current 
screening building. The proposed gravity interceptor will flow south along the current bike path 
from this manhole down to the SWWTF. The overflow will remain; however, rather than being 
pumped, it will be a gravity overflow. 

Construction Item 
4 Occurrences 

per Year 
1 Occurrence 

per Year 
1 Occurrence 
per 10 Years 

Capital Costs1       
Screening Upgrades $360,000 $360,000 $360,000
PS 31 Upgrades 1,400,000 1,450,000  1,500,000 
Conveyance 840,000 840,000 1,010,000 
Demolition 250,000 250,000  250,000 
Primary Clarification 4,910,000 5,110,000  5,310,000 
Sludge Pumping 1,040,000 1,040,000 1,040,000
Chlorine Contact 250,000 280,000  310,000 
Electrical 2,510,000 2,660,000  2,900,000 
Site Work 410,000 430,000  460,000 
Piping/Mechanical 1,300,000 1,340,000  1,380,000 

Subtotal $13,270,000 $13,760,000  $14,520,000 
Contractor General Conditions 1,060,000 1,100,000  1,160,000 
Opinion of Probable Construction Cost $14,330,000 $14,860,000  $15,680,000 
Contingencies and Technical Services 5,020,000 5,200,000  5,490,000 
Opinion of Total Project Cost $19,350,000 $20,060,000  $21,170,000 
Present Worth of O&M 1,030,000 1,090,000  1,180,000 
Present Worth of Replacement Costs 1,570,000 1,650,000  1,780,000 
Less Present Worth of Salvage (1,880,000) (1,950,000) (2,070,000)
Total Present Worth2 $20,070,000 $20,850,000  $22,060,000 

 

Notes: 
1 All Costs are in 1st Quarter 2010 dollars 
2 Present worth is based on projections and costs for 20 years at a discount rate of 6 percent. 
 

Table 4.02-3 Opinion of Probable Cost for Upgrading PS 31 
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B. New Influent Pumping Station 
 
This alternative also provides a new pumping station with influent screening on-site at the 
SWWTF. The station is sized based on the flows developed by the flow model in Section 3. A new 
force main is included between the new pumping station and the grit facilities. 
 
C. Upgrades to the SWWTF 
 
The required updates to the SWWTF are similar to those included in Alternative No. 2. Updated 
primary clarification and additional chlorine contact tanks are provided. 
 
D. Opinion of Probable Cost 
 
Refer to Table 4.03-1 for a summary of probable costs for Alternative No. 3. The associated costs 
include the installation of a new gravity sewer, the new on-site pumping station, updated primary 
clarification, and new chlorine contact tanks. Appendix J provides a detailed cost breakdown of 
this alternative. 
 

 
 

Construction Item 
4 Occurrences 

per Year 
1 Occurrence 

per Year 
1 Occurrence 
per 10 Years 

Capital Costs1       
Conveyance $1,250,000 $1,250,000  $1,470,000 
Demolition 250,000 250,000  250,000 
Influent Pumping Station 2,480,000 2,540,000  2,600,000 
Influent Screening Equipment 360,000 360,000  360,000 
Primary Clarification 4,910,000 5,110,000  5,310,000 
Sludge Pumping 1,040,000 1,040,000  1,040,000
Chlorine Contact 250,000 280,000  310,000 
Electrical 2,510,000 2,660,000  2,900,000 
Site Work 470,000 490,000  520,000 
Piping/Mechanical 1,300,000 1,340,000  1,380,000 

Subtotal $14,820,000 $15,320,000  $16,140,000 
Contractor General Conditions 1,190,000 1,230,000  1,290,000 
Opinion of Probable Construction Cost $16,010,000 $16,550,000  $17,430,000 
Contingencies and Technical Services 5,600,000 5,790,000  6,100,000 
Opinion of Total Project Cost $21,610,000 $22,340,000  $23,530,000 
Present Worth of O&M 870,000 940,000  1,020,000 
Present Worth of Replacement Costs 1,570,000 1,650,000  1,780,000 
Less Present Worth of Salvage (2,180,000) (2,230,000) (2,360,000)
Total Present Worth2 $21,870,000 $22,700,000  $23,970,000 

 

Notes: 
1 All Costs are in 1st Quarter 2010 dollars 
2 Present worth is based on projections and costs for 20 years at a discount rate of 6 percent. 
 

Table 4.03-1 Opinion of Probable Cost for Replacing PS 31 and 24-Inch Interceptor 
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4.04 ALTERNATIVE NO. 4–OFF-LINE SURFACE STORAGE 
 
This alternative involves storage of wet weather flows for discharge to the conveyance and 
treatment systems during nonpeak flow periods to eliminate or reduce CSOs. Off-line surface 
storage is where a portion of flows are diverted from the CSS into aboveground tanks or ponds to 
be released back to the CSS when flows have receded. This alternative requires upgraded bypass 
pumping capabilities at PS 31, a new force main for conveyance of CSO to an in-ground storage 
facility, and a new discharge pipe to transport stored flows back into the conveyance system at the 
end of the overflow event. 
 
A. Storage Sites 
 
Storage volumes were developed previously in Section 3 based on data collected over the past six 
years. The amount of storage required varies based on the level of control desired. In order to control 
overflows to four overflows a year, 1.1 million gallons of storage would be required. For one overflow a 
year and one overflow every ten years, 5.7 and 13 million gallons of storage is required, respectively. 
 
Storage alternatives require parcels of land to house such facilities. There were three potential sites 
evaluated. None are currently owned or controlled by FRWRD. This presents an additional complication 
for the feasibility of this alternative. 
 
The first potential site is located on the west side of the river just north of U.S. Route 20. This site is 
potentially big enough for each level of control. However, this alternative requires a nearby interceptor 
to empty the tank. The nearest interceptor with adequate capacity is located south of U.S. Route 20. In 
addition, this piece of land is currently an actively used park in a residential neighborhood. Installing 
partially aboveground storage tanks that would be 15 to 20 feet above grade would not be in keeping 
with the neighborhood and would likely generate intense opposition from the residents. Therefore, this 
parcel of land is considered unfavorable. 
 
Another potential storage site is located on the east side of the Fox River near PS 31. An old 
abandoned railroad runs south to north across Wellington Avenue from PS 31. Potentially, this corridor 
could be used for storage. The storage facility would be located near the pumping station resulting in 
much less conveyance costs because it would not require a Fox River crossing. In addition, it would be 
easy to empty the storage facility back into the system. This site is unfavorable however for a variety of 
reasons. First, this site has limited width to it. As a result, the storage tank would have to be either 
extremely long, extremely deep, or a combination of both. With the proximity to the river, a deep tank 
requires large amounts of concrete to avoid the risk of floating with high groundwater levels because 
pressure relief valves in a storage tank may not be desirable to maintain the tank empty when not in 
use. Secondly, this site is located near a residential area. A partially aboveground storage tank would 
most likely be required because of the concerns previously mentioned and it would be aesthetically 
unpleasing to the neighborhood. Finally, this site is limited in size making it difficult to provide adequate 
storage for the higher levels of control. 
 
The final site is located on the west side of the Fox River south of US 20. This site is large enough for 
all levels of control, it is located near an interceptor with capacity to handle the stored volume at the end 
of an overflow event, and it has favorable site grading conditions to minimize excavation costs. This 
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location was chosen as the most favorable storage location. The storage tank could be constructed 
such that it is half buried. When it is completed, the top of the tank could be used for recreation 
purposes, if desired. Refer to Figures 4.04-1 through 4.04-3 for preliminary site plans of the storage 
alternatives based on various levels of control. 
 
B. Upgraded Bypass Pumping 
 
Since the selected storage site is located on the west side of the Fox River, new conveyance will be 
required to transport the overflow volumes to the storage facility. In addition, the bypass pumping 
capabilities of PS 31 will have to be upgraded to provide enough flow relief to prevent flooding at the 
station and provide enough head to transport it to the storage facility. 
 
Once again, the pumping requirements are based on the desired level of control. Additionally, the 
pumping requirements control the size of force main. The flow model developed and presented in 
Section 3 was used to develop pumping rates required for the bypass pumping. According to the flow 
model, the pumping requirements to control to the four overflow a year, one overflow a year, and one 
overflow for ten years are 22, 24.6, and 28.8 mgd, respectively. The bypass requirements were 
calculated assuming a PS 31 capacity of 13 mgd. The resulting overflow pumping rates are 9, 11.6, and 
15.8 mgd, respectively, for the three levels of control. 
 
In addition to the upgraded bypass pumping, the costs include replacing the existing pumps down to 
the SWWTF and the 24 inch force main since they have both reached their design lives. 
 
C. Opinion of Probable Cost 
 
Refer to Table 4.04-1 for the opinion of probable cost for three levels of control. There are costs 
associated with the upgrade including bypass pumping and a new force main for transporting the 
overflows to the storage tank. Additionally, the southwest interceptor runs through the proposed storage 
site and may have to be relocated for the one overflow a year and one overflow every ten years levels 
of control. The cost of this relocation is included; however, during a detailed design this could possibly 
be avoided. 
 
A detailed breakdown of each cost component and a description of the assumptions can be found in 
Appendix J. 
 



AL
TE

RN
AT

IVE
 4-S

TO
RA

GE
4 O

VE
RF

LO
WS

 PE
R Y

EA
R

CO
MB

INE
D S

EW
ER

 OV
ER

FLO
W L

ON
G T

ER
M C

ON
TR

OL
 PL

AN
FO

X R
IVE

R W
AT

ER
 RE

CL
AM

AT
ION

 DI
ST

RIC
T

EL
GIN

, IL
LIN

OIS

FIGURE 4.04-11922.006

716 718

722

724

70
6

70
4

70
8

70
2

71
2

726

728

734

736

73
8

71
4

71
0

74
0

73
2

74
2

74
4

72
0

746

730

748

75
2

754

750

756

75
8

76
2

76
4

76
6

76
8

760

77
0772

774

776

72
4

70
6

740

73
6

718

742

708

766

73
0

762

720

77
2714

720

76
0

718

702

720
70

6

750

740

718

712

71
4

712

718

71
0

722

754

70
8

75
0

706

72
4

706

720

768

742

706

708

73
8

738

772

71
0

71
6

704

73
0

706

72
0

706

720

71
8

732

706

722

712

710

704

71
2

702

710
704

70
8

74
8

730

726

71
0

708

70
2

726

718

72
6

712

734

720

718

710

758

722

72
0

732

752

708

712

724

712

71
4

708

744

71
0

70
4

752

710

738

758

71
072

0

726

72
6

708

71
8

734

706

722

75
4

704

70
6

704

71
6

71
4

706

702

70
6

70
4

720

742

73
6

710

708

708

718
716

72
4

756

702

704

710

72
0

716

71
0

708

71
0

73
0

738

708

722

706

75
4

70
2 714

722

708
70

6

772706

70
6

734

706

740

708

72
0

746

708

746

726

70
8

72
6

716

742

734

71
4

746

74
0

71
4

704

756

71
6

712

736

706

712

720

732

72
8

72
6

764

768

758

710

71
0

756

728

730

75
4

710

740

72
0

71
2

724

718

71
4

712

704

702

73
2

74
0

720

714

726

718

704

71
0

744

720

73
8

752

716

71
4

750

73
8

730

772

736

712

752

70
2

704

71
8

706

712

70
8

730

70
2

73
6

72
2

728

718

70
6

73
6

750

710

726

77
0

72
8

71
0

704

71
0

710

720

716

73
0

706

748

716

710

72
4

722

702

71
6

71
2

720

71
8

72
2

70
4

736

728

720

706

704

744

75
0

Sta
te 

St

Ra
ym

on
d S

t

United States Highway 20

Gr
ac

e S
t

Dwight St

Souster Ave

Eli
za

be
th 

St

Hastings St
East Rd

Centra
l R

d

US 20W To IL 31

Bluff City Blvd

EMH

US 20E From IL 31

Elgin Ave

Kirkland Rd

Hammond Ave

Wi
llis

 St

Gra ce  S t

Gr
ac

e S
t

S:\MAD\1900--1999\1922\006\Data\GIS\Figures\Figure 4.04-1 11x17.mxd

0 150 30075

Feet

Legend
PS 31

Existing FM

Storage-4 overflows per year tank

Storage-4 Overflows per year overflow sewers

Storage-4 overflow per year forcemain

Southwest Interceptor



AL
TE

RN
AT

IVE
 4-S

TO
RA

GE
1 O

VE
RF

LO
W P

ER
 YE

AR
CO

MB
INE

D S
EW

ER
 OV

ER
FLO

W L
ON

G T
ER

M C
ON

TR
OL

 PL
AN

FO
X R

IVE
R W

AT
ER

 RE
CL

AM
AT

ION
 DI

ST
RIC

T
EL

GIN
, IL

LIN
OIS

FIGURE 4.04-21922.006

714

724

718

736
734

722

73
8

70
2

70
4

70
8

70
6

71
2

72
8

716

726

730

742

71
0

746

748

73
2

740

752

74
4

72
0

754758

75
6

75
0

76
2

76
0

76
4

766

76
8

772

77
0

774

776

724

718

752

710

75
0

75
4

744

706

716

72
8

736

722

70
6

706

722

70
4

73
8

71
0

724

72
8

710

708 77
4

716

75
0

72
6

73
6

702

72
8

70
6

706

73
0

712

702

728

702

706

720

766

704

750

722

722
720

748

716

70
8

70
6

732
762

706

72
4

71
6

704

71
0

744

710

73
0

772

71
8

718

750

712

756

75
0

70
6

70
8

720

758

756

714

710

752

704

70
8

722

71
0

72
0

714

72
6

718

712

708

742

72
2

706

710

704

742

756

730

760

73
8

718

71
4

758

732

754

740

750

708

752

712

720

74
8

72
2

724

738

74
2

75
6

71
2

712

726

732

718

738

72
0

748

738

710

72
0

740

704

704

71
8

70
4

710

75
4

70
8

754

72
0

72
0

716

748

71
0

718

75
0

710 764

74
0

71
8

754

710

72
2

714
706

73
8

756

714

730

718

74
0

724

770

716

708706

720

72
4

73
6

72
6

734

728
71

0

740

716

730

748

734 702

748

71
4

702

75
0

712

726

746

71
8

72
6

712

752

70
8

740

71
0

708

772

760

768

75
0

750

710

71
0

75
0

716

754

71
4

756

71
2

746

744

706

74
0

73
0

70
6

734

74
0

708

736

710

720

71
0

716

71
8

704

710

71
4

720

720

720

710

756

730

71
8

72
2

712

70
6

704

706

708

75
4

706

72
6

704

72
0

728

74
6

722

726
712

77
2

728

746

758

710

710

720

704

71
4

75
4 758

70
2

724

710

73
6

706

714

71
4

70
8

706

720

724

718

702

70
8

71
6

744

70
2

70
4

742

708

71
2

732

736

752

756

Sta
te 

St

Ra
ym

on
d S

t

United States Highway 20

Gr
ac

e S
t

Central Rd

Souster Ave

EMH

East Rd

Dwight St

Jay St

Hastings St

Kirkland Rd

Circle Dr

US 20E To IL 31

We
st 

Rd

US 20W To IL 31

US 20W From IL 31

US 20E From IL 31

Wi
llis

 St

Bluff City Blvd

We
llin

gto
n A

ve

Ry
ers

on
 Av

e

Central Rd

S:\MAD\1900--1999\1922\006\Data\GIS\Figures\Figure 4.04-2 11x17.mxd

0 150 30075

Feet

Legend
PS 31

Existing FM

Storage-1 overflow per year tank

Storage-1 oveflow per year overflows

Storage-1 overflow FM

Southwest Interceptor

Relocated Southwest Interceptor



AL
TE

RN
AT

IVE
 4-S

TO
RA

GE
1 O

VE
RF

LO
W 

PE
R 1

0 Y
EA

RS
CO

MB
INE

D S
EW

ER
 OV

ER
FLO

W L
ON

G T
ER

M C
ON

TR
OL

 PL
AN

FO
X R

IVE
R W

AT
ER

 RE
CL

AM
AT

ION
 DI

ST
RIC

T
EL

GIN
, IL

LIN
OIS

FIGURE 4.04-31922.006

716 718

722

724

70
6

70
4

70
8

70
2

71
2

726

728

734

736

73
8

71
4

71
0

74
0

73
2

74
2

74
4

72
0

746

730

748

75
2

754

750

756

75
8

76
2

76
4

76
6

76
8

760

77
0772

774

776

72
4

70
6

740

73
6

718

742

708

766

73
0

762

720

77
2714

720

76
0

718

702

720
70

6

750

740

718

712

71
4

712

718

71
0

722

754

70
8

75
0

706

72
4

706

720

768

742

706

708

73
8

738

772

71
0

71
6

704

73
0

706

72
0

706

720

71
8

732

706

722

712

710

704

71
2

702

710
704

70
8

74
8

730

726

71
0

708

70
2

726

718

72
6

712

734

720

718

710

758

722

72
0

732

752

708

712

724

712

71
4

708

744

71
0

70
4

752

710

738

758

71
072

0

726

72
6

708

71
8

734

706

722

75
4

704

70
6

704

71
6

71
4

706

702

70
6

70
4

720

742

73
6

710

708

708

718
716

72
4

756

702

704

710

72
0

716

71
0

708

71
0

73
0

738

708

722

706

75
4

70
2 714

722

708
70

6

772706

70
6

734

706

740

708

72
0

746

708

746

726

70
8

72
6

716

742

734

71
4

746

74
0

71
4

704

756

71
6

712

736

706

712

720

732

72
8

72
6

764

768

758

710

71
0

756

728

730

75
4

710

740

72
0

71
2

724

718

71
4

712

704

702

73
2

74
0

720

714

726

718

704

71
0

744

720

73
8

752

716

71
4

750

73
8

730

772

736

712

752

70
2

704

71
8

706

712

70
8

730

70
2

73
6

72
2

728

718

70
6

73
6

750

710

726

77
0

72
8

71
0

704

71
0

710

720

716

73
0

706

748

716

710

72
4

722

702

71
6

71
2

720

71
8

72
2

70
4

736

728

720

706

704

744

75
0

Sta
te 

St

Ra
ym

on
d S

t

United States Highway 20

Gr
ac

e S
t

Dwight St

Souster Ave

Eli
za

be
th 

St

Hastings St
East Rd

Centra
l R

d

US 20W To IL 31

Bluff City Blvd

EMH

US 20E From IL 31

Elgin Ave

Kirkland Rd

Hammond Ave

Wi
llis

 St

Gr ac e S t

Gr
ac

e S
t

S:\MAD\1900--1999\1922\006\Data\GIS\Figures\Figure 4.04-3 11x17.mxd

/
0 150 30075

Feet

Legend
PS 31

Existing FM

Storage-10 year oveflows

Storage-10 year Tank

Storage-10 yr FM

Southwest Interceptor

Relocated Southwest Interceptor



Fox River Water Reclamation District, Elgin, Illinois  
Combined Sewer Overflow Long Term Control Plan Section 4–Facilities for CSO Management 
 

 
Prepared by Strand Associates, Inc.®  4-10 
R:\MAD\Documents\Reports\Archive\2010\FRWRD (IL)\CSO LTCP.1922.tws.feb\Report\S4.docx  

 
 
4.05 RECOMMENDED ALTERNATIVE 
 
Alternative Nos. 2, 3, and 4 rely on the current flow rates to PS 31 remaining the same for the 
sizing of the improvements to be accurate. If the flows decline radically, FRWRD would be wasting 
resources. If the flows increase radically, the solution would be undersized and the result could be 
that the CSO control would not be sufficient. With the substantial costs for any of these 
alternatives, the disadvantage of this uncertainty is heightened.  
 
While Alternative 1 is termed No Action, this is not an accurate term. In fact, the City and FRWRD 
have been working to control and improve the CSS and CSO system for more than 30 years. The 
regulatory framework of the IEPA and PCB 85-222 Order have directed their efforts prior to the 
more recent USEPA CSO mandates. Overall, both entities continue to work to improve the CSS 
and the CSO situation.  
 
The City of Elgin’s improvements have focused on the CSS that it owns. Already, a significant 
portion of the east half of the CSS system had storm sewers installed or contracts awarded for 
installation. Opportunities to accelerate its separation program are being investigated. Lining of 
sanitary and combined sewers is continuing. Additional sources of I/I are continuously being 
investigated and addressed.  
 
FRWRD has worked to improve the operation of the diversion structures, PS 31, and the treated 
CSO at the SWWTF that it owns, and overall, these efforts seem to have been successful. The 
first eight months of 2009, which was the end of statistical analysis for this report, show a total of 

Construction Item 
4 Occurrences 

per Year 
1 Occurrence 

per Year 
1 Occurrence 
per 10 Years 

Capital Costs1       
Conveyance $2,100,000 $2,220,000 $2,330,000
Storage Facilities 1,600,000 6,280,000 13,280,000
Upgraded Pumping 1,550,000 1,600,000 1,650,000
Upgraded Screening 360,000 360,000 360,000
Land Acquisition 50,000 80,000 150,000
Electrical/Mechanical 1,560,000 1,870,000 2,240,000
Site Work 720,000 1,240,000 2,000,000

Subtotal $7,940,000 $13,650,000 $22,010,000
Contractor General Conditions 640,000 1,090,000 1,760,000
Opinion of Probable Construction Cost $8,580,000 $14,740,000 $23,770,000
Contingencies and Technical Services 3,000,000 5,160,000 8,320,000
Opinion of Total Project Cost $11,580,000 $19,900,000 $32,090,000
Present Worth of O&M 880,000 1,280,000 1,720,000
Present Worth of Replacement Costs 1,130,000 1,410,000 1,760,000
Less Present Worth of Salvage (1,220,000) (2,050,000) (3,340,000)
Total Present Worth2 $12,370,000 $20,540,000 $32,230,000

 

Notes: 
1 All costs are in 1st Quarter 2010 dollars. 
2 Present worth is based on projections and costs for 20 years at a discount rate of 6 percent. 
 

Table 4.04-1 Opinion of Probable Cost for Storage 
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14 overflow events and a total volume overflowing to the river of only 4 million gallons. The 
remainder of the year had only two other events, totaling only 20 minutes of discharge, so the 
8-month total was very close to the annual total. This makes the 2009 annual overflow volume and 
frequency the second lowest number of events and volume of overflows in the past several years. 
The only lower year was 2005, which was a drought year. Since 2009 was actually an abnormally 
wet year, this result shows significant progress.5 
 
The recommended alternative in this LTCP is Alternative No. 1–No Action. Given the substantial 
progress made to date, and the fact that FRWRD currently meets the second criterion of the 
Presumptive Approach, and given the City of Elgin intends to eliminate CSOs by conducting separation 
of its CSS, it is concluded that FRWRD is now in full compliance with the National CSO Control Policy 
including the Nine Minimum Controls.5 It is also concluded that with the continuation of the current 
control efforts, FRWRD is in full compliance with the Illinois state-specific combined sewer 
overflow regulations.6 
 
As discussed in Section 1, the actual owner of the CSS is the City of Elgin; FRWRD does not own any 
combined sewers. Therefore, FRWRD arguably should not have to prepare a LTCP because the City of 
Elgin’s submitted LTCP proposes that it will continue with its separation projects that will result in the 
total elimination of CSOs. Additionally, the City of Elgin and FRWRD will continue to work together 
regarding methods to accelerate the CSS separation.  
 
4.06 FINANCIAL CAPABILITY ASSESSMENT 
 
Financial capability is a factor affecting FRWRD’s CSO LTCP. According to USEPA, the ability of a 
municipality to finance the final recommendations of the LTCP, in conjunction with the financial 
requirements for the continuing operation and maintenance of the existing infrastructure plus 
planned new facilities not directly related to CSO controls, should be considered. The 
recommended alternative in this LTCP is Alternative No. 1–No Action. Therefore, a financial 
capability assessment was not required and therefore not performed. 
 
4.07 IMPLEMENTATION SCHEDULE 
 
The National CSO Control Policy requires that an implementation schedule be provided in the 
LTCP. The recommended alternative in this LTCP is Alternative No. 1–No Action. FRWRD is 
submitting this LTCP based upon the expectation that because of the continued CSS separation by the 
City of Elgin, stormwater flows from the City of Elgin CSS will be reduced, resulting in reduced intensity 
and frequency of CSO events. Eventually the complete elimination of CSO events could be anticipated. 
Because the City of Elgin’s proposed LTCP has not been approved and has not been fully 
implemented, the schedule of these reductions is unknown. 
  

                                                 
5 Checklist Questions 33, 56, and 76. 
6 Checklist Question 55. 



Fox River Water Reclamation District, Elgin, Illinois  
Combined Sewer Overflow Long Term Control Plan Section 4–Facilities for CSO Management 
 

 
Prepared by Strand Associates, Inc.®  4-12 
R:\MAD\Documents\Reports\Archive\2010\FRWRD (IL)\CSO LTCP.1922.tws.feb\Report\S4.docx  

4.08 POSTCONSTRUCTION MONITORING PLAN7 
 
Postconstruction monitoring will be required of FRWRD during CSO events unless FRWRD completely 
eliminates CSO 004. The FRWRD’s SWWTF NPDES permit requires a postconstruction compliance 
monitoring program to be included with the LTCP. Because the FRWRD has chosen Alternative No. 1–
No Action, discussed in Section 4.01, the FRWRD will not be constructing anything new as part of this 
LTCP. The FRWRD will continue its coordinated monthly sampling with the FRSG and will coordinate 
sampling with the City of Elgin to monitor fecal coliform levels in the Fox River. For purposes of this 
LTCP, the FRWRD will refer to this monitoring as its “postconstruction monitoring program.” 
 
The City of Elgin’s draft LTCP indicates the City will conduct a monitoring program during and after its 
LTCP implementation to assess the effectiveness of its CSO abatement program. The draft LTCP 
states in part that the “…primary goal of this program will be to compare samples during all phases of 
sewer separation construction to analyze the water quality into the Fox River.” 
 
There are City of Elgin CSO discharges immediately upstream, downstream, and across the river from 
CSO 004. Because of the proximity of these CSOs, it is not possible to isolate the effects of controls at 
CSO 004 on the water quality of the Fox River. Instead, the FRWRD intends to continue to participate 
in the study of the effectiveness of the CSO controls in the Elgin area by monitoring the DT-09 segment 
of the Fox River that encompasses CSO 004 as well as all of Elgin’s CSOs. The FRWRD intends to 
coordinate this monitoring with the City of Elgin and the FRSG. 
 
A.  Periodic Sampling Locations 
 
As noted previously, the FRSG conducts monthly monitoring in the Elgin area and has contracted with 
the ISWS to prepare water quality models. The FRSG has established monitoring locations upstream 
and downstream of the City of Elgin and FRWRD CSO outfalls as shown in Figure 2.04-1. The FRSG 
downstream sampling location is sufficiently downstream of the CSO outfalls and the South Elgin dam 
to allow good mixing and representative sampling. This location would show the influence of all the City 
and FRWRD CSOs on water quality as well as the influence of stormwater and area tributaries on Fox 
River water quality. 
 
The nearest sampling station upstream of the City of Elgin’s CSOs is at the I-90 bridge. This is the 
preferred location for postconstruction monitoring because of the amount of historical data available 
and its location.  
 
The FRSG has been monitoring the river at the South Elgin dam location for temperature, pH, DO, 
conductivity, BOD, TSS, ammonia, nitrates, fecal coliform, phosphorous, dissolved phosphorous, TKN, 
and chlorophyll since 2002 and has no plans to discontinue these efforts. Sample collection and 
laboratory analysis will be conducted according to the IEPA-approved FRSG Quality Assurance Project 
Plan (QAPP) 
  

                                                 
7 Checklist Questions 70, 85, and 86. 
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B.  Event Sampling 
 
Event sampling will be targeted directly at the two CSO discharges owned by the FRWRD. Event 
sampling of FRWRD’s SWWTF CSO treatment (excess flow) outfall will be conducted in accordance 
with the NPDES permit. 
 
Event sampling at CSO 004 will be attempted by FRWRD staff whenever flow is discharged. Because 
this is an off-site, unmanned location, discharges often occur with little forewarning and last for only a 
few minutes. Because the flow rate is highly variable, it will be impossible to be certain that a sample is 
collected from every event. The samples will be timed composite samples. Automatic sampling 
equipment will be deployed and maintained. It is expected that a high percentage of overflow events 
will be captured.  
 
Any valid samples will be analyzed by the FRWRD’s laboratory for BOD, TSS, and fecal coliform. 
Instantaneous pH and DO data will be attempted to be collected using a field probe.  
 
Sampling will commence upon the IEPA’s approval of this CSO LTCP and will continue during and after 
implementation of the FRWRD’s LTCP. 
 
C.  Potential Modifications to Postconstruction Sample Locations 
 
The periodic sampling is currently coordinated with FRSG sampling. If the FRSG sampling program is 
modified, FRWRD may need to initiate independent CSO Postconstruction monitoring, or may modify 
the monitoring to continue to cooperate with FRSG. In addition, the FRWRD may wish to coordinate its 
sampling program with the City of Elgin or other communities once the City’s LTCP is approved or other 
sampling opportunities arise. Any modifications will be reviewed with IEPA staff prior to implementation. 
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5.01 INTRODUCTION 
 

The National CSO Control Policy requires that the public, including ratepayers, industrial users of the 
CSS, persons near impacted waters, and persons who use the impacted waters, be informed about 
CSOs and be given an opportunity to participate in the decision-making regarding the LTCP. 
 

5.02 PUBLIC NOTIFICATION 
 

Special Condition 12, Paragraph 12 of the NPDES permit requires that a public notification (PN) 
program be developed that actively informs the public of occurrences of CSOs.  
 

The FRWRD has a sign at both discharge points to the river to notify interested parties. In addition, the 
FRWRD’s Web site has information about CSOs and provides a daily notification of the occurrences of 
a CSO 004 discharge. 
 

5.03 PUBLIC MEETINGS1  
 

The NPDES Permit required FRWRD to conduct a Pollution Prevention Plan, Operation and 
Maintenance Plan, and Public Notification program meeting and submit a meeting summary. That 
meeting was jointly held with the City of Elgin in 2007. The meeting included an overview of both CSO 
systems. 
 

The drafting of this LTCP has been the subject of multiple public meetings of the FRWRD Board of 
Trustees. The minutes of those meetings are available at the District’s Web site (www.frwrd.com). The 
submitted LTCP will be reviewed at the Board of Trustees Meeting on March 8, 2010. The LTCP will be 
made available at the FRWRD Web site. 
 

This LTCP will be presented to the FRSG on April 8, 2010. The FRSG includes municipalities in the 
watershed, environmental groups, the Fox River Ecosystem Partnership, the IEPA, and the Illinois 
State Water Survey as a contractor. Individual organizations that participate in the FRSG and the Fox 
River Ecosystems Partnership will be offered the opportunity to review the Plan in one-on-one meetings 
if they wish additional details. Any data collected concerning the CSOs that will be of assistance to the 
FRSG will be provided in terms of maintaining and improving its model of the watershed.  
 

The FRWRD will also hold an additional meeting for the general public in May of 2010. The meeting will 
include a detailed review of the LTCP and the options evaluated. This meeting will be publicly noticed in 
the (Elgin) Courier News FRWRD will post the meeting notice on its web site. Additional notices will be 
provided where interested parties may take notice of it. FRWRD anticipates sending invitations to the 
following organizations: 
 

1. IEPA 
2. USEPA Region 5 
3. FRSG 
4. City of Elgin 
5. Village of South Elgin 
6. Fox River Ecosystem Partnership 

 

FRWRD requests IEPA identify any other interested parties that would be included in the invitation list. 
Sign-in sheets, copies of slides presented, the record of public comments and questions, and record of 
changes made in response to the public comments will be provided to IEPA after the meeting. 
                                                 
1 Checklist Questions 73, 74, and 75. 
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ILLINOIS POLLUTION CONTROL BOARD EXCEPTION (PCB 85-222) 
 































 

 
APPENDIX B 

EXISTING SWWTF NPDES PERMIT 









































 

 
APPENDIX C 

CITY OF ELGIN COMBINED SEWER OVERFLOW LOCATION MAP 





 

 
APPENDIX D 

FRWRD 2001 NPDES PERMIT PHASE 1 REPORT 
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IEPA COMPLIANCE INSPECTION REPORT 
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FOX RIVER LOAD DURATION CURVES 
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This printout is provided with the understanding that the Illinois Natural History Survey (INHS)
is acknowledged in any publications, reports, etc. resulting from the use of the data.

INHS & Museum Mollusk Collection Records

Elgin, Elgin Yacht Club

T41N, R8E, sec. 11, NE
USAKane IllinoisCounty, ,

Fox River (Illinois River Dr.) 030

4 May 1994
H.E. Kitchel, C.A. Taylor, M.A. Harris & M.J. Wetzel

    V               L            D             R           SP      ASpeciesCatalogue No. 
Lasmigona costata 1 117410INHS
Pyganodon grandis 1 117413INHS
Amblema plicata 1 117405INHS
Cyclonaias tuberculata 1 117406INHS
Elliptio dilatata 1 117407INHS
Fusconaia flava 1 117408INHS
Pleurobema sintoxia 1 117412INHS
Quadrula pustulosa 2 217414INHS
Actinonaias ligamentina 1 117404INHS
Lampsilis cardium 1 117409INHS
Ligumia recta 1 117411INHS
Venustaconcha ellipsiformis 0 1not saved

Elgin, ~500 yds downstream from dam

T41N, R8E, sec. 14, NE
42.04056 , -88.28875

USAKane IllinoisCounty, ,

Fox River (Illinois River Dr.) 009

4 August 1930
    V               L            D             R           SP      ASpeciesCatalogue No. 

Elimia livescens 448 448 44832952INHS

Elgin, National/ Walnut St. bridge

T41N, R8E, sec. 24
USAKane IllinoisCounty, ,

Fox River (Illinois River Dr.) 045

17 September 1993
B.M. Burr, R.C. Heidinger, B. Davin & V. Mosca

    V               L            D             R           SP      ASpeciesCatalogue No.
Cipangopaludina chinensis 1 1 115945INHS

South Elgin

T41N, R8E, sec. 35
USAKane IllinoisCounty, ,

Fox River (Illinois River Dr.) 004

23 August 1957
M.R. Matteson, Paul & Tommy 
below dam

    V               L            D             R           SP      ASpeciesCatalogue No.
Lampsilis cardium 1 17568INHS

V = # vouchered, L = live, D = dead, R = Relic, SP = soft parts.  8
F
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South Elgin, State St. bridge

T41N, R8E, sec. 35
USAKane IllinoisCounty, ,

Fox River (Illinois River Dr.) 004

9 July 1999
R.W. Schanzle, et al.
4 man-hours; hand picking

    V               L            D             R           SP      ASpeciesCatalogue No.
Pyganodon grandis 1 123697INHS
Elliptio dilatata 1 123695INHS
Quadrula pustulosa 1 123698INHS
Lampsilis cardium 1 123696INHS

Elgin

[T41N, R8E, sec. 14]
USA[Kane] [Illinois]County, ,

Fox River (Illinois River Dr.) 009

    V               L            D             R           SP      ASpeciesCatalogue No.
Amblema plicata 2274INHS

1914
    V               L            D             R           SP      ASpeciesCatalogue No. 

Fusconaia flava 3757INHS
1916

    V               L            D             R           SP      ASpeciesCatalogue No. 
Pyganodon grandis 1341INHS

13 November 1931
C.K. Carpenter 

    V               L            D             R           SP      ASpeciesCatalogue No. 
Utterbackia imbecillis 1115591MCZ

[pre-1919]
    V               L            D             R           SP      ASpeciesCatalogue No. 

Villosa iris 2918INHS

Elgin

[T41N, R8E, sec. 14]
USA[Kane] IllinoisCounty, ,

[Fox River] (Illinois River Dr.) 009

    V               L            D             R           SP      ASpeciesCatalogue No. 
Elliptio dilatata 1686INHS
Planorbella armigera 2615236INHS

1914
    V               L            D             R           SP      ASpeciesCatalogue No. 

Lampsilis cardium 21687INHS

Elgin, Eagle Heights Park

T41N, R8E, sec. 10, SW
USAKane IllinoisCounty, ,

Tyler Creek (Fox River Dr.) 056

14 July 1999
K.S. Cummings & C.A. Mayer 
1.5 man-hours

    V               L            D             R           SP      ASpeciesCatalogue No. 
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Alasmidonta viridis 3 2 2 123582INHS
Anodontoides ferussacianus 1 4 123583INHS
Lasmigona complanata 1 17 123585INHS
Lasmigona compressa 1 2 123586INHS
Lampsilis cardium 1 9 123584INHS
Venustaconcha ellipsiformis 1 5 123587INHS

0.75 mi W Elgin, Randall Rd.

T41N, R8E, sec. 9, NW
USAKane IllinoisCounty, ,

Tyler Creek (Fox River Dr.) 047

4 September 1996
S. Pescitelli

    V               L            D             R           SP      ASpeciesCatalogue No.
Lasmigona complanata 1 1 121895INHS
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I.01 INTRODUCTION 
 
This appendix provides additional information on the storage and peak hourly flow rate models 
presented in Section 3. 
 
I.02 STORAGE REQUIREMENTS 
 
A. Rainfall vs. Overflow Volume 
 
FRWRD currently records overflows by documenting the amount of time the overflow pump runs 
and multiplies it by the pump’s capacity to get an overflow volume for that particular day. PS 31 
overflow information and rainfall data for the years 2006 through 2009 were used to determine if a 
relationship between rainfall data and overflow volume existed. Six different recurrence intervals 
were evaluated. The first graph in Figure I.01-1 shows the relationship between overall rainfall 
volume and overflow volume. 
 

 
 

There appears to be no correlation (R2 value of .0996) between overall rainfall depth and overflow 
volume. This is likely because there are many types of rainfall events from slow and constant 24-hour 
rains to short 15-minute downpours that can affect overflow volumes. 
 
A similar exercise was done comparing different rainfall recurrence intervals to the PS 31 overflow 
volumes. The rainfall data was obtained from the USGS rain gauge located at Tyler Creek in South 
Elgin. Figures I.01-2 through I.01-7 compare peak 15-minute, 30-minute, 1-hour, 6-hour, 12-hour, and 
24-hour rainfall to overflow volume.  

Figure I.01-1 Overall Rainfall Depth vs. Overflow Volume 
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Figure I.01-3 Peak 30-Minute Rainfall vs. Overflow Volume 
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Figure I.01-2 Peak 15-Minute Rainfall vs. Overflow Volume 

y = 1.8529x
R² = ‐0.013

0

1

2

3

4

5

6

0 0.2 0.4 0.6 0.8 1

O
ve
rf
lo
w
 V
ol
um

e 
(M

ill
io
n 
G
al
lo
ns
)

Peak 15‐Minute Rainfall (inches)

15 minute Intensity

Linear (15 minute Intensity)



Fox River Water Reclamation District, Elgin, Illinois  
Combined Sewer Overflow Long Term Control Plan Appendix I-Model Output and Data Summary 
 

 
Prepared by Strand Associates, Inc.®  I-3 
R:\MAD\Documents\Reports\Archive\2010\FRWRD (IL)\CSO LTCP.1922.tws.feb\Report\Appendix I.docx 

 
 

 
 

 
Figure I.01-5 Peak 6-Hour Rainfall vs. Overflow Volume 
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Figure I.01-4 Peak 1-Hour Rainfall vs. Overflow Volume 
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Figure I.01-7 Peak 24-Hour Rainfall vs. Overflow Volume 
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Figure I.01-6 Peak 12-Hour Rainfall vs. Overflow Volume 
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There was only a slight correlation between rainfall data and overflow volume (R2 values ranging from   
- 013 to .614). As stated previously in this report, this is likely because of several factors including inlet 
constraints into the CSS, capacity constraints conveying flow to PS 31, CSO overflows occurring 
upstream in Elgin’s system, and changing antecedent conditions throughout the system. 
 
B. Storage Model Methodology 
 
A different approach was required to model the required storage needed for different levels of 
control. A partial duration analysis was performed to determine the probability of a certain overflow 
volume being required based on a finite, yet broad and robust, dataset. Data from 2004 and 2005 
were used in addition to the four years of data used for the previous analysis. The storage 
alternative was analyzed for 24-, 48-, and 72-hour storage requirements. Ultimately, the 72-hour 
storage requirement was used to provide a conservative volume required in the event of back-to-
back events. 
 
The days in which an overflow occurred and the approximate volume that overflowed were 
compiled. Three consecutive days’ worth of overflow data was summed throughout the dataset to 
determine the 72-hour storage requirement for each overflow event. The overflow volumes were 
then ranked from smallest to largest as shown in Table I.02-1. Finally, for different theoretical 
overflow volumes (1 MG, 1.5 MG, 2 MG, etc.), the number of times that storage volume was 
exceeded in the six years’ worth of data is shown in Table I.02-2. 
 

 
 

As discussed in Section 3 of this report, the extreme back-to-back events that occurred in August 
2007 were removed from the dataset used to develop the storage model. This event was a 50-year 
rainfall event. If it were used as part of the analysis, it essentially would only receive a recurrence 
interval of six years’ because it was the highest volume that was witnessed during the six years 
worth of data. This would have skewed the model to be far too conservative. Therefore, it was 
removed for the development of the storage model. The 72-hour overflow volume for this event 
was plotted as a check to the predictability of the model and it fell very close to the theoretical 
trend line representing the model (see Figure 3.03-3). 

Overflow Volume 
(MG) 

Number of Times 
Exceeded in 6 years 

Occurrences per 
Year 

12 1 0.167 
8 2 0.333 
7 3 0.500 
6 5 0.833 
5 6 1.000 
4 7 1.167 
3 7 1.167 

2.5 14 2.333 
2 18 3.000 

1.5 23 3.833 
1 26 4.333 

0.75 32 5.333 
 
Table I.02-2 Occurrences per Year Overflow Volume was Exceeded 
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TABLE I.02-1  
 

72-HOUR OVERFLOW VOLUMES 
 

Ranking 
72-Hour Volume 

(MG) Ranking 
72-Hour Volume 

(MG) Ranking 
72-Hour Volume 

(MG) Ranking 
72-Hour Volume 

(MG) 
1 0.013 44 0.104 87 0.2665 130 0.624 
2 0.013 45 0.104 88 0.273 131 0.6435 
3 0.013 46 0.104 89 0.286 132 0.663 
4 0.0195 47 0.104 90 0.286 133 0.663 
5 0.0195 48 0.1105 91 0.299 134 0.676 
6 0.026 49 0.1105 92 0.299 135 0.6825 
7 0.026 50 0.1105 93 0.299 136 0.7345 
8 0.026 51 0.117 94 0.299 137 0.754 
9 0.0325 52 0.117 95 0.3055 138 0.806 
10 0.0325 53 0.1235 96 0.312 139 0.897 
11 0.0325 54 0.1235 97 0.312 140 0.9035 
12 0.039 55 0.1235 98 0.3185 141 0.9035 
13 0.039 56 0.1235 99 0.3185 142 0.936 
14 0.0455 57 0.1235 100 0.325 143 1.014 
15 0.0455 58 0.13 101 0.325 144 1.079 
16 0.0455 59 0.13 102 0.325 145 1.339 
17 0.0455 60 0.1365 103 0.3315 146 1.521 
18 0.0455 61 0.143 104 0.338 147 1.651 
19 0.0455 62 0.143 105 0.3445 148 1.7095 
20 0.052 63 0.156 106 0.3445 149 1.768 
21 0.052 64 0.1625 107 0.3705 150 1.9955 
22 0.0585 65 0.169 108 0.377 151 2.145 
23 0.0585 66 0.1755 109 0.377 152 2.1645 
24 0.0585 67 0.1755 110 0.39 153 2.197 
25 0.0585 68 0.182 111 0.403 154 2.3075 
26 0.065 69 0.182 112 0.416 155 2.5415 
27 0.065 70 0.182 113 0.416 156 2.548 
28 0.0715 71 0.1885 114 0.429 157 2.5935 
29 0.0715 72 0.1885 115 0.4485 158 2.652 
30 0.078 73 0.2145 116 0.4485 159 2.691 
31 0.078 74 0.2145 117 0.455 160 2.7495 
32 0.078 75 0.2145 118 0.4615 161 2.951 
33 0.078 76 0.2145 119 0.481 162 4.888 
34 0.078 77 0.221 120 0.481 163 5.5445 
35 0.0845 78 0.2275 121 0.481 164 6.11 
36 0.0845 79 0.234 122 0.494 165 6.5585 
37 0.091 80 0.2405 123 0.5005 166 7.9495 
38 0.091 81 0.247 124 0.5265 167 8.6515 
39 0.0975 82 0.2535 125 0.533 168 12.9545 
40 0.0975 83 0.2535 126 0.546     
41 0.0975 84 0.2535 127 0.546     
42 0.0975 85 0.26 128 0.5655     
43 0.0975 86 0.2665 129 0.611     

 
  



Fox River Water Reclamation District, Elgin, Illinois  
Combined Sewer Overflow Long Term Control Plan Appendix I-Model Output and Data Summary 
 

 
Prepared by Strand Associates, Inc.®  I-7 
R:\MAD\Documents\Reports\Archive\2010\FRWRD (IL)\CSO LTCP.1922.tws.feb\Report\Appendix I.docx 

I.03 PEAK HOURLY FLOW MODEL 
 
A. Peak Hourly Flow Determination 
 
PS 31 is equipped with five constant speed pumps. Three of these pumps flow to the SWWTF and 
two of the pumps are overflow pumps to CSO 004. As previously stated in this report, flow 
recording at PS 31 consists of a circular chart recorder for the three pumps conveying flows to the 
SWWTF and on and off runtimes for the overflow pumps. 
 
It is fairly easy to determine the flows entering the pumping station when an overflow is not 
occurring because these flows are documented on the circular chart recorder. However, when an 
overflow occurs, it is difficult to quantify the flow rate that is entering PS 31 because there is no 
chart documenting the overflow pumps. As a result, a means of estimating peak hourly flows into 
PS 31 was developed. 
 
If the overflow pump is running continuously for 60 minutes, it can be concluded that the peak 
hourly flow at the pumping station is the peak hourly capacity of the pumping station during that 
hour (typically between 13 and 15.5 mgd), plus the capacity of the overflow pump (9.4 mgd). 
However, the overflow pump very seldom ran for a full hour. To estimate the flow rate into the 
station, a percentage of the maximum pumping capacity of the overflow pump was added to the 
flow rate being pumped to the SWWTF. The percentage was based on the fraction of time the 
overflow pump was running compared to a full off/on cycle. For example, if the overflow pump 
turns off for three minutes, and then runs for ten minutes, the total off/on time for that particular 
cycle was 13 minutes. Furthermore, of that 13 minutes, the pump was actually running for ten 
minutes which is approximately 77 percent. This means that the pumping rate of the pump during 
that cycle reached approximately 77 percent of the total capacity or 7.2 mgd. This overflow 
pumping rate was then added to the pumping rate of the three pumps conveying flows to the 
SWWTF to estimate the peak hourly flow into PS 31 
 
This exercise was performed for each overflow event between 2004 and 2009. Each overflow 
event, depending on the number of times the overflow pump turned on and off, had a number of 
different peak hourly flow rates associated with it. If the overflow pump only turned on once, the 
associated peak flow rate was determined to be the peak flow rate for that event. If there were 
multiple off/on cycles and consequently multiple flow rates, the maximum flow rate for the event 
was determined to be the maximum of the flows calculated from the off/on pumping cycles. As 
stated, this procedure was done for every event between 2004 and 2009 and furthermore each 
off/on cycles was identified within those six years. Table I.03-1 is a sample of the procedure used 
to develop the peak hourly flows. 
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B. Flow Model Development 
 
Once a peak hourly flow rate was estimated for each event, it was necessary to develop a model, 
similar to the storage model, to use as a predictive tool for identifying levels of control for the 
alternative analysis. As presented above, only a slight correlation between overflow volume and 
rainfall existed. It was assumed that the relationship between peak flow and rainfall had the same 
complexities involved (e.g., antecedent moisture, overflows in Elgin). 
 
The peak hourly flow rates during each event were ranked from smallest to largest. See 
Table I.03-2 for these rankings. The number of times that peak hourly flow rate was exceeded in 
the six years’ worth of data is shown in Table I.03-3. 
  

Day Time 

Overflow 
Pump Run 

Time 
(minutes) 

Overflow 
1 Off 
Time 
Prior 

Total 
Off/On 
Cycle 

Percentage 
on 

compared 
to total 

cycle time 

Flow for 
total off/on 

cycle 
duration 

(mgd) 

PS 31 
Pumps 
(mgd) 

Off/On 
Cycle 
Peak 

Hourly 
Flow 

Event 
Peak 

Hourly 
Flow 

24-Mar-04 

5:10:12 AM 
3.3 60.00 63.31 5.23% 0.49 

14.4 
14.89 

22.84 

5:13:30 AM 13.8 

6:51:53 AM 
3.8 98.37 102.17 3.71% 0.35 

14.8 
15.15 

6:55:41 AM 14.2 

8:13:26 AM 
6.3 77.76 84.10 7.54% 0.71 

15.7 
16.41 

8:19:47 AM 14.6 

8:24:07 AM 
14.5 4.34 18.87 76.99% 7.24 

15.6 
22.84 

8:38:39 AM 14.8 

8:42:50 AM 
6.6 4.19 10.80 61.19% 5.75 

15.6 
21.35 

8:49:26 AM 14.8 

8:57:47 AM 
4.0 8.33 12.30 32.25% 3.03 

15.7 
18.73 

9:01:45 AM 14.8 

 
Table I.03-1 Estimated Peak Hourly Flow Rate into PS 31 
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TABLE I.03-2  
 
PEAK HOURLY FLOW RATES 
 

Ranking 

Peak Hourly Flow 
Rate  

(mgd) Ranking 

Peak Hourly Flow 
Rate  

(mgd) Ranking 

Peak Hourly 
Flow Rate  

(mgd) 
1 13.6 44 18.3 87 21.5 
2 13.8 45 18.3 88 21.5 
3 13.9 46 18.3 89 21.7 
4 13.9 47 18.4 90 21.7 
5 14.0 48 18.5 91 21.8 
6 14.0 49 18.6 92 21.8 
7 14.1 50 18.6 93 21.9 
8 14.3 51 18.6 94 21.9 
9 14.4 52 18.8 95 21.9 

10 14.4 53 18.9 96 22.1 
11 14.7 54 18.9 97 22.2 
12 15.0 55 19.0 98 22.2 
13 15.0 56 19.1 99 22.3 
14 15.2 57 19.1 100 22.3 
15 15.2 58 19.2 101 22.4 
16 15.2 59 19.3 102 22.5 
17 15.5 60 19.4 103 22.6 
18 15.5 61 19.4 104 22.6 
19 15.7 62 19.4 105 22.8 
20 15.9 63 19.7 106 23.0 
21 16.0 64 19.7 107 23.0 
22 16.0 65 19.8 108 23.0 
23 16.4 66 19.9 109 23.1 
24 16.5 67 20.0 110 23.2 
25 16.5 68 20.2 111 23.3 
26 16.7 69 20.3 112 23.6 
27 16.9 70 20.3 113 23.8 
28 17.1 71 20.4 114 24.0 
29 17.1 72 20.6 115 24.2 
30 17.2 73 20.6 116 24.6 
31 17.2 74 20.6 117 24.6 
32 17.3 75 20.7 118 24.8 
33 17.3 76 20.9 119 25.0 
34 17.4 77 20.9 120 25.4 
35 17.7 78 20.9 121 25.8 
36 17.8 79 21.0 122 25.8 
37 17.8 80 21.0 
38 17.9 81 21.0 
39 18.0 82 21.1 
40 18.0 83 21.1 
41 18.1 84 21.3 
42 18.2 85 21.3 
43 18.3 86 21.3 
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The associated models corresponding with the data presented in this appendix can be found in 
Section 3. 

Peak Hourly Flow 
Rate (mgd) 

Number of 
Times Exceeded 

in 6 years 
Occurrences per 

Year 
25 4 0.667
24 9 1.500
23 16 2.667
22 27 4.500
21 42 7.000
20 56 9.333
19 67 11.167
18 83 13.833
17 95 15.833
16 101 16.833
15 111 18.500

 
Table I.03-3 Occurrences per Year Estimated Peak 

Hourly Flow was Exceeded 



 

 
APPENDIX J 

ADDITIONAL COST INFORMATION 



Appendix J
FRWRD LTCP
Alternative 2a-Upgrade PS 31 @ 4 Occurrences per Year 1 2

20 Year TPW Discount Rate 6%

Unit Capital Service Replacement 20 yr Salvage Salvage

Item Size/Length Units Cost Cost Life Cost (P.W.) Value Value (P.W.)
New Screening3 30 mgd N/A $360,000 20 $0 $0 $0
Upgraded Pumping-Equipment 4 22 mgd N/A $900,000 15 $380,000 $600,000 $190,000

Upgraded Pumping-Structural 22 mgd N/A $500,000 50 $0 $300,000 $90,000

Upgraded Pumping-Mechanical 22 mgd N/A $120,000 15 $50,000 $80,000 $30,000

Upgraded Pumping-Electrical 22 mgd N/A $1,200,000 15 $500,000 $800,000 $250,000

30" FM-Railroad Crossing (Bore and Jack) 160 l.f. $1,300 $210,000 40 $0 $100,000 $30,000

30" FM Bike Path Crossing 40 l.f. $378 $20,000 40 $0 $10,000 $0

30" FM Open Run (Trees) 1330 l.f. $265 $350,000 40 $0 $180,000 $60,000

30" FM Minor Street 650 l.f. $399 $260,000 40 $0 $130,000 $40,000

SWWTP Primary Clarifiers-Structure 80 ft $936,300 $3,750,000 50 $0 $2,250,000 $700,000

SWWTP Primary Clarifiers-Equipment 80 ft $289,300 $1,160,000 15 $480,000 $770,000 $240,000
SWWTP Primary Sludge Pumping-Structure 5 N/A N/A $660,000 50 $0 $400,000 $120,000

SWWTP Primary Sludge Pumping-Equipment N/A N/A $380,000 15 $160,000 $250,000 $80,000
SWWTP Wet Weather Disinfection 6 2200 sf N/A $250,000 50 $0 $150,000 $50,000

Demolition N/A N/A $250,000 50 $0 $0 $0

     Subtotal $9,050,000 $1,570,000 $6,020,000 $1,880,000

Piping and Mechanical 7 $1,300,000
Electrical 8 $2,510,000

Site Work (4%) $410,000

     Subtotal $13,270,000

Contractor Profit, Bonds, & Insurance (8%) $1,060,000
Contingencies, Legal, & Engineering (35%) $5,020,000

Total Capital Costs $19,350,000 $1,570,000 $6,020,000 $1,880,000

Present Worth $19,350,000 $1,570,000 $1,880,000

Summary of Present Worth Costs

Capital Cost $19,350,000

Replacement $1,570,000

Salvage Value ($1,880,000)

     PRESENT WORTH $19,040,000

Estimated Annual O&M Costs
Labor ($45/hr) 9 $7,200
Power ($0.07/kwh) 10 --

Chemicals $12,090
Maintenance and Supplies 11 $69,690

Total $90,000

Present Worth of O&M $1,030,000

  TOTAL PRESENT WORTH $20,070,000

Notes:

1 All costs are First Quarter 2010 dollars
2 Interest rate assumed to be 6.0%
3 Assumes all flows to the station are screened before entering the station
4 Assumes existing building to remain with minor structural modifications
5 Assumes 2 new pirmary sludge pumping buildings
6 Assumes existing chemical feed equipment has adequate capacity for added flows
7 Piping and mechanical cost assumes 18% of new structure capital costs plus mechanical cost associated with PS 31 
8 Electrical cost assumes 20% of new structure capital costs plus electicrical cost associated with PS 31
9 Assumes 1 laborer 8 hours of cleanup 20 times per year at $45/yr
10 Power costs between all alternatives assumed approximately equal because of pumping requirements
11 Assumes 2% of onsite equipment capital costs, 3% of offsite equipment captial costs, and $0.50 per linear foot of pipe



Appendix J
FRWRD LTCP
Alternative 2b-Upgrade PS 31 @ 1 Occurrence per Year 1 2

20 Year TPW Discount Rate 6%

Unit Capital Service Replacement 20 yr Salvage Salvage

Item Size/Length Units Cost Cost Life Cost (P.W.) Value Value (P.W.)
New Screening 3 30 mgd N/A $360,000 20 $0 $0 $0
Upgraded Pumping-Equipment 4 24.6 mgd N/A $950,000 15 $400,000 $630,000 $200,000

Upgraded Pumping-Structural 24.6 mgd N/A $500,000 50 $0 $300,000 $90,000

Upgraded Pumping-Mechanical 24.6 mgd N/A $120,000 15 $50,000 $80,000 $30,000

Upgraded Pumping-Electrical 24.6 mgd N/A $1,300,000 15 $540,000 $870,000 $270,000

30" FM-Railroad Crossing (Bore and Jack) 160 l.f. $1,300 $210,000 40 $0 $100,000 $30,000

30" FM Bike Path Crossing 40 l.f. $378 $20,000 40 $0 $10,000 $0

30" FM Open Run (Trees) 1330 l.f. $265 $350,000 40 $0 $180,000 $60,000

30" FM Minor Street 650 l.f. $399 $260,000 40 $0 $130,000 $40,000

SWWTP Primary Clarifiers-Structure 85 ft $976,000 $3,900,000 50 $0 $2,340,000 $730,000

SWWTP Primary Clarifiers-Equipment 85 ft $301,000 $1,210,000 15 $500,000 $800,000 $250,000
SWWTP Primary Sludge Pumping-Structure 5 N/A N/A $660,000 50 $0 $400,000 $120,000

SWWTP Primary Sludge Pumping-Equipment N/A N/A $380,000 15 $160,000 $250,000 $80,000
SWWTP Wet Weather Disinfection 6 2700 sf N/A $280,000 50 $0 $170,000 $50,000

Demolition N/A N/A $250,000 50 $0 $0 $0

     Subtotal $9,330,000 $1,650,000 $6,260,000 $1,950,000

Piping and Mechanical 7 $1,340,000
Electrical 8 $2,660,000

Site Work (4%) $430,000

     Subtotal $13,760,000

Contractor Profit, Bonds, & Insurance (8%) $1,100,000
Contingencies, Legal, & Engineering (35%) $5,200,000

Total Capital Costs $20,060,000 $1,650,000 $6,260,000 $1,950,000

Present Worth $20,060,000 $1,650,000 $1,950,000

Summary of Present Worth Costs

Capital Cost $20,060,000

Replacement $1,650,000

Salvage Value ($1,950,000)

     PRESENT WORTH $19,760,000

Estimated Annual O&M Costs
Labor ($45/hr) 9 $7,200
Power ($0.07/kwh) 10 --

Chemicals $15,555
Maintenance and Supplies 11 $72,190

Total $95,000

Present Worth of O&M $1,090,000

  TOTAL PRESENT WORTH $20,850,000

Notes:
1 All costs are First Quarter 2010 dollars
2 Interest rate assumed to be 6.0%
3 Assumes all flows to the station are screened before entering the station
4 Assumes existing building to remain with minor structural modifications
5 Assumes 2 new pirmary sludge pumping buildings
6 Assumes existing chemical feed equipment has adequate capacity for added flows
7 Piping and mechanical cost assumes 18% of new structure capital costs plus mechanical cost associated with PS 31 
8 Electrical cost assumes 20% of new structure capital costs plus electicrical cost associated with PS 31
9 Assumes 1 laborer 8 hours of cleanup 20 times per year at $45/yr
10 Power costs between all alternatives assumed approximately equal because of pumping requirements
11 Assumes 2% of onsite equipment capital costs, 3% of offsite equipment captial costs, and $0.50 per linear foot of pipe



Appendix J
FRWRD LTCP
Alternative 2c-Upgrade PS 31 @ 1 Occurrence per Ten Years 1 2

20 Year TPW Discount Rate 6%

Unit Capital Service Replacement 20 yr Salvage Salvage

Item Size/Length Units Cost Cost Life Cost (P.W.) Value Value (P.W.)
New Screening 3 30 MGD N/A $360,000 20 $0 $0 $0
Upgraded Pumping-Equipment 4 28.8 MGD N/A $1,000,000 15 $420,000 $670,000 $210,000

Upgraded Pumping-Structural 28.8 MGD N/A $500,000 50 $0 $300,000 $90,000

Upgraded Pumping-Mechanical 28.8 MGD N/A $120,000 15 $50,000 $80,000 $30,000

Upgraded Pumping-Electrical 28.8 MGD N/A $1,500,000 15 $630,000 $1,000,000 $310,000

36" FM-Railroad Crossing (Bore and Jack) 160 l.f. $1,641 $260,000 40 $0 $130,000 $40,000

36" FM Bike Path Crossing 40 l.f. $448 $20,000 40 $0 $10,000 $0

36" FM Open Run (Trees) 1330 l.f. $310 $410,000 40 $0 $210,000 $60,000

36" FM Minor Street 650 l.f. $495 $320,000 40 $0 $160,000 $50,000

SWWTP Primary Clarifiers-Structure 90 ft $1,014,000 $4,060,000 50 $0 $2,440,000 $760,000

SWWTP Primary Clarifiers-Equipment 90 ft $313,000 $1,250,000 15 $520,000 $840,000 $260,000
SWWTP Primary Sludge Pumping-Structure 5 N/A N/A $660,000 50 $0 $400,000 $120,000

SWWTP Primary Sludge Pumping-Equipment N/A N/A $380,000 15 $160,000 $250,000 $80,000
SWWTP Wet Weather Disinfection 6 3400 sf N/A $310,000 50 $0 $190,000 $60,000

Demolition N/A N/A $250,000 50 $0 $0 $0

     Subtotal $9,780,000 $1,780,000 $6,680,000 $2,070,000

Piping and Mechanical (18%) $1,380,000

Electrical (20%) $2,900,000

Site Work (4%) $460,000

     Subtotal $14,520,000

Contractor Profit, Bonds, & Insurance (8%) $1,160,000
Contingencies, Legal, & Engineering (35%) $5,490,000

Total Capital Costs $21,170,000 $1,780,000 $6,680,000 $2,070,000

Present Worth $21,170,000 $1,780,000 $2,070,000

Summary of Present Worth Costs

Capital Cost $21,170,000

Replacement $1,780,000

Salvage Value ($2,070,000)

     PRESENT WORTH $20,880,000

Estimated Annual O&M Costs
Labor ($45/hr) 9 $7,200
Power ($0.07/kwh) 10 --

Chemicals $21,195
Maintenance and Supplies 11 $74,490

Total $103,000

Present Worth of O&M $1,180,000

  TOTAL PRESENT WORTH $22,060,000

Notes:
1 All costs are First Quarter 2010 dollars
2 Interest rate assumed to be 6.0%
3 Assumes all flows to the station are screened before entering the station
4 Assumes existing building to remain with minor structural modifications
5 Assumes 2 new pirmary sludge pumping buildings
6 Assumes existing chemical feed equipment has adequate capacity for added flows
7 Piping and mechanical cost assumes 18% of new structure capital costs plus mechanical cost associated with PS 31 
8 Electrical cost assumes 20% of new structure capital costs plus electicrical cost associated with PS 31
9 Assumes 1 laborer 8 hours of cleanup 20 times per year at $45/yr
10 Power costs between all alternatives assumed approximately equal because of pumping requirements
11 Assumes 2% of onsite equipment capital costs, 3% of offsite equipment captial costs, and $0.50 per linear foot of pipe



Appendix J
FRWRD LTCP
Alternative 3a - Remove PS 31 @ 4 Occurrences per Year 1 2 

20 Year TPW Discount Rate 6%

Unit Capital Service Replacement 20 yr Salvage Salvage

Item Size/Length Units Cost Cost Life Cost (P.W.) Value Value (P.W.)

42" Gravity Sewer-Open Go (with trees) 1235 l.f. $505 $620,000 40 $0 $310,000 $100,000

42" Gravity Sewer-Railroad Crossing (Bore and Jack) 160 l.f. $2,040 $330,000 40 $0 $170,000 $50,000

42" Gravity Sewer-Bike Path Crossing 40 l.f. $751 $30,000 40 $0 $20,000 $10,000

30" FM Open Run (Trees) 465 l.f. $265 $120,000 40 $0 $60,000 $20,000

30" FM Minor Street 380 l.f. $399 $150,000 40 $0 $80,000 $30,000

SWWTP Influent Pumping-Structural 22 mgd N/A $1,580,000 50 $0 $950,000 $300,000

SWWTP Influent Pumping-Equipment 22 mgd N/A $900,000 15 $380,000 $600,000 $190,000

SWWTP Influent Pumping-Mechanical 22 mgd N/A $120,000 15 $50,000 $80,000 $30,000

SWWTP Influent Pumping-Electrical 22 mgd N/A $1,200,000 15 $500,000 $800,000 $250,000
SWWTP Influent Screening-Equipment 3 30 mgd N/A $360,000 20 $0 $0 $0

SWWTP Primary Clarifiers-Structure 80 ft $936,300 $3,750,000 50 $0 $2,250,000 $700,000

SWWTP Primary Clarifiers-Equipment 80 ft $289,300 $1,160,000 15 $480,000 $770,000 $240,000
SWWTP Primary Sludge Pumping-Structure 4 N/A N/A $660,000 50 $0 $400,000 $130,000

SWWTP Primary Sludge Pumping-Equipment N/A N/A $380,000 15 $160,000 $250,000 $80,000
SWWTP Wet Weather Disinfection 5 2200 sf N/A $250,000 50 $0 $150,000 $50,000

Demolition N/A N/A $250,000 50 $0 $0 $0

     Subtotal $10,540,000 $1,570,000 $6,890,000 $2,180,000

Piping and Mechanical 6 $1,300,000
Electrical 7 $2,510,000

Site Work (4%) $470,000

     Subtotal $14,820,000

Contractor Profit, Bonds, & Insurance (8%) $1,190,000
Contingencies, Legal, & Engineering (35%) $5,600,000

Total Capital Costs $21,610,000 $1,570,000 $6,890,000 $2,180,000

Present Worth $21,610,000 $1,570,000 $2,180,000

Summary of Present Worth Costs

Capital Cost $21,610,000

Replacement $1,570,000

Salvage Value ($2,180,000)

     PRESENT WORTH $21,000,000

Estimated Annual O&M Costs
Labor ($45/hr) 8 $7,200
Power ($0.07/kwh) 9 --

Chemicals $12,090
Maintenance and Supplies 10 $57,140

Total $76,000

Present Worth of O&M $870,000

  TOTAL PRESENT WORTH $21,870,000

Notes:
1 All costs are First Quarter 2010 dollars.
2 Interest rate assumed to be 6.0%
3 Assumes 30 MGD screening before the new influent pumping station
4 Assumes 2 new primary sludge pumping buildings
5 Assumes existing chemical feed equipment has adequate capacity for added flows
6 Piping and mechanical cost assumes 18% of new structure capital costs plus mechanical cost associated with PS 31 
7 Electrical cost assumes 20% of new structure capital costs plus electicrical cost associated with PS 31
8 Assumes 1 laborer 8 hours of cleanup 20 times per year at $45/yr
9 Power costs between all alternatives assumed approximately equal because of pumping requirements
10 Assumes 2% of onsite equipment capital costs and $0.50 per linear foot of pipe



Appendix J
FRWRD LTCP
Alternative 3b - Remove PS 31 @ 1 Occurrence per Year

20 Year TPW Discount Rate 6%

Unit Capital Service Replacement 20 yr Salvage Salvage

Item Size/Length Units Cost Cost Life Cost (P.W.) Value Value (P.W.)

42" Gravity Sewer-Open Go (with trees) 1235 l.f. $505 $620,000 40 $0 $310,000 $100,000

42" Gravity Sewer-Railroad Crossing (Bore and Jack) 160 l.f. $2,040 $330,000 40 $0 $160,000 $50,000

42" Gravity Sewer-Bike Path Crossing 40 l.f. $751 $30,000 40 $0 $20,000 $10,000

30" FM Open Run (Trees) 465 l.f. $265 $120,000 40 $0 $60,000 $20,000

30" FM Minor Street 380 l.f. $399 $150,000 40 $0 $80,000 $20,000

SWWTP Influent Pumping-Structural 24.6 mgd N/A $1,590,000 50 $0 $950,000 $300,000

SWWTP Influent Pumping-Equipment 24.6 mgd N/A $950,000 15 $400,000 $630,000 $200,000

SWWTP Influent Pumping-Mechanical 24.6 mgd N/A $120,000 15 $50,000 $80,000 $30,000

SWWTP Influent Pumping-Electrical 24.6 mgd N/A $1,300,000 15 $540,000 $870,000 $270,000
SWWTP Influent Screening-Equipment 3 30 mgd N/A $360,000 20 $0 $0 $0

SWWTP Primary Clarifiers-Structure 85 ft $976,000 $3,900,000 50 $0 $2,340,000 $730,000

SWWTP Primary Clarifiers-Equipment 85 ft $301,000 $1,210,000 15 $500,000 $800,000 $250,000
SWWTP Primary Sludge Pumping-Structure 4 N/A N/A $660,000 50 $0 $400,000 $120,000

SWWTP Primary Sludge Pumping-Equipment N/A N/A $380,000 15 $160,000 $250,000 $80,000
SWWTP Wet Weather Disinfection 5 2700 sf N/A $280,000 50 $0 $170,000 $50,000

Demolition N/A N/A $250,000 50 $0 $0 $0

     Subtotal $10,830,000 $1,650,000 $7,120,000 $2,230,000

Piping and Mechanical 6 $1,340,000
Electrical 7 $2,660,000

Site Work (4%) $490,000

     Subtotal $15,320,000

Contractor Profit, Bonds, & Insurance (8%) $1,230,000
Contingencies, Legal, & Engineering (35%) $5,790,000

Total Capital Costs $22,340,000 $1,650,000 $7,120,000 $2,230,000

Present Worth $22,340,000 $1,650,000 $2,230,000

Summary of Present Worth Costs

Capital Cost $22,340,000

Replacement $1,650,000

Salvage Value ($2,230,000)

     PRESENT WORTH $21,760,000

Estimated Annual O&M Costs
Labor ($45/hr) 8 $7,200
Power ($0.07/kwh) 9 --

Chemicals $15,555
Maintenance and Supplies 10 $59,140

Total $82,000

Present Worth of O&M $940,000

  TOTAL PRESENT WORTH $22,700,000

Notes:
1 All costs are First Quarter 2010 dollars.
2 Interest rate assumed to be 6.0%
3 Assumes 30 MGD screening before the new influent pumping station
4 Assumes 2 new primary sludge pumping buildings
5 Assumes existing chemical feed equipment has adequate capacity for added flows
6 Piping and mechanical cost assumes 18% of new structure capital costs plus mechanical cost associated with PS 31 
7 Electrical cost assumes 20% of new structure capital costs plus electicrical cost associated with PS 31
8 Assumes 1 laborer 8 hours of cleanup 20 times per year at $45/yr
9 Power costs between all alternatives assumed approximately equal because of pumping requirements
10 Assumes 2% of onsite equipment capital costs and $0.50 per linear foot of pipe



Appendix J
FRWRD LTCP
Alternative 3c - Remove PS 31 @ 1 Occurrence per Ten Years

20 Year TPW Discount Rate 6%

48" Gravity Sewer-Open Go (with trees) 1200 l.f. $600 $720,000 40 $0 $360,000 $110,000

48" Gravity Sewer-Railroad Crossing (Bore and Jack) 160 l.f. $2,359 $380,000 40 $0 $190,000 $60,000

48" Gravity Sewer-Bike Path Crossing 40 l.f. $932 $40,000 40 $0 $20,000 $10,000

36" FM Open Run (Trees) 465 l.f. $310 $140,000 40 $0 $70,000 $20,000

36" FM Minor Street 380 l.f. $495 $190,000 40 $0 $90,000 $30,000

SWWTP Influent Pumping-Structural 28.8 mgd N/A $1,600,000 50 $0 $960,000 $300,000

SWWTP Influent Pumping-Equipment 28.8 mgd N/A $1,000,000 15 $420,000 $670,000 $210,000

SWWTP Influent Pumping-Mechanical 28.8 mgd N/A $120,000 15 $50,000 $80,000 $30,000

SWWTP Influent Pumping-Electrical 28.8 mgd N/A $1,500,000 15 $630,000 $1,000,000 $310,000
SWWTP Influent Screening-Equipment 3 30 mgd N/A $360,000 20 $0 $0 $0

SWWTP Primary Clarifiers-Structure 90 ft $1,014,000 $4,060,000 50 $0 $2,430,000 $760,000

SWWTP Primary Clarifiers-Equipment 90 ft $313,000 $1,250,000 15 $520,000 $840,000 $260,000
SWWTP Primary Sludge Pumping-Structure 4 N/A N/A $660,000 50 $0 $400,000 $120,000

SWWTP Primary Sludge Pumping-Equipment N/A N/A $380,000 15 $160,000 $250,000 $80,000
SWWTP Wet Weather Disinfection 5 3400 sf N/A $310,000 50 $0 $190,000 $60,000

Demolition N/A N/A $250,000 50 $0 $0 $0

     Subtotal $11,340,000 $1,780,000 $7,550,000 $2,360,000

Piping and Mechanical 6 $1,380,000
Electrical 7 $2,900,000

Site Work (4%) $520,000

     Subtotal $16,140,000

Contractor Profit, Bonds, & Insurance (8%) $1,290,000
Contingencies, Legal, & Engineering (35%) $6,100,000

Total Capital Costs $23,530,000 $1,780,000 $7,550,000 $2,360,000

Present Worth $23,530,000

$1,780,000

Summary of Present Worth Costs ($2,360,000)

Capital Cost

Replacement $22,950,000

Salvage Value

     PRESENT WORTH $7,200

--

Estimated Annual O&M Costs $21,195
Labor ($45/hr) 8 $60,923
Power ($0.07/kwh) 9 $89,000

Chemicals $1,020,000
Maintenance and Supplies 10 $23,970,000

Total

Present Worth of O&M

  TOTAL PRESENT WORTH

Notes:
1 All costs are First Quarter 2010 dollars.
2 Interest rate assumed to be 6.0%
3 Assumes 30 MGD screening before the new influent pumping station
4 Assumes 2 new primary sludge pumping buildings
5 Assumes existing chemical feed equipment has adequate capacity for added flows
6 Piping and mechanical cost assumes 18% of new structure capital costs plus mechanical cost associated with PS 31 
7 Electrical cost assumes 20% of new structure capital costs plus electicrical cost associated with PS 31
8 Assumes 1 laborer 8 hours of cleanup 20 times per year at $45/yr
9 Power costs between all alternatives assumed approximately equal because of pumping requirements
10 Assumes 2% of onsite equipment capital costs and $0.50 per linear foot of pipe

Replacement 
Cost (P.W.)

20 yr Salvage 
Value

Salvage Value 
(P.W.)Item Size/Length Units Unit Costs Captial Cost Service Life



Appendix J
FRWRD LTCP
Alternative 4a-72-hour Storage @ 4 Occurrences per Year 1 2 

20 Year TPW Discount Rate 6%

Size Unit Capital Service Replacement 20 yr Salvage Salvage

Item Length Units Cost Cost Life Cost (P.W.) Value Value (P.W.)
New Screening 3 30 mgd N/A $360,000 20 $0 $0 $0
Upgraded Bypass Pumping-Equipment 4 9 mgd N/A $1,050,000 15 $440,000 $700,000 $220,000

Upgraded Bypass Pumping-Structural 9 mgd N/A $500,000 50 $0 $300,000 $90,000

Upgraded Bypass Pumping-Mechanical 9 mgd N/A $120,000 15 $50,000 $80,000 $30,000

Upgraded Bypass Pumping-Electrical 9 mgd N/A $1,400,000 15 $580,000 $930,000 $290,000

18" FM-River Crossing 375 l.f. $1,590 $600,000 40 $0 $300,000 $90,000

18" FM Bike Path Crossing 25 l.f. $296 $10,000 40 $0 $0 $0

18" FM-Railroad Crossing (Bore and Jack) 140 l.f. $904 $130,000 40 $0 $60,000 $20,000

18" FM Open Run 1725 l.f. $214 $370,000 40 $0 $180,000 $60,000

18" FM Open Run (Trees) 950 l.f. $220 $210,000 40 $0 $110,000 $30,000
24" FM-Railroad Crossing (Bore and Jack) 5 160 l.f. $1,069 $170,000 40 $0 $90,000 $30,000

24" FM Bike Path Crossing 40 l.f. $336 $10,000 40 $0 $10,000 $0

24" FM Open Run (Trees) 1365 l.f. $250 $340,000 40 $0 $170,000 $50,000

24" FM Minor Street 675 l.f. $355 $240,000 40 $0 $120,000 $40,000

Storage Tank 1.14 mil gal $1.11 $1,270,000 50 $0 $760,000 $240,000

Odor Control 1.14 mil gal N/A $80,000 10 $40,000 $0 $0

Tipping Buckets 1.14 mil gal N/A $250,000 20 $0 $0 $0

Electrical and Mechanical 1.14 mil gal N/A $40,000 15 $20,000 $30,000 $10,000

Land Acquisition 1 ac $50,000 $50,000 40 $0 $50,000 $20,000

Dewatering Piping-18" 90 l.f. $191 $20,000 40 $0 $10,000 $0

     Subtotal $7,220,000 $1,130,000 $3,900,000 $1,220,000

Site Work (10%) $720,000

     Subtotal $7,940,000

Contractor Profit, Bonds, & Insurance (8%) $640,000
Contingencies, Legal, & Engineering (35%) $3,000,000

Total Capital Costs $11,580,000 $1,130,000 $3,900,000 $1,220,000

Present Worth $11,580,000 $1,130,000 $1,220,000

Summary of Present Worth Costs

Capital Cost $11,580,000

Replacement $1,130,000

Salvage Value ($1,220,000)

     PRESENT WORTH $11,490,000

Estimated Annual O&M Costs
Labor ($45/hr) 6 $21,600
Maintenance 7 $52,200
Pipe O&M (.50/lf) 8 $2,800

Total $77,000

Present Worth of O&M $880,000

  TOTAL PRESENT WORTH $12,370,000

Notes:
1 All costs are First Quater 2010 dollars.
2 Interest rate assumed to be 6.0%
3 Assumes all flows to the station are screened before entering the station and bypass pumping
4 Assumes bypass pumps are upgraded and existing pumps replaced
5 Assumes existig forcemain is replaced
6 Assumes 3 laborers 8 hours each of cleanup 20 times a year at $45/hr
7 Assumes 3 percent of all captial cost of all offsite equipment
8 Assumes $0.50 per linear foot of new pipe



Appendix J
FRWRD LTCP
Alternative 4b-72-hour Storage @ 1 Occurrence per Year 1 2

20 Year TPW Discount Rate 6%

Size Unit Capital Service Replacement 20 yr Salvage Salvage

Item Length Units Cost Cost Life Cost (P.W.) Value Value (P.W.)
New Screening 3 30 mgd N/A $360,000 20 $0 $0 $0
Upgraded Bypass Pumping-Equipment 4 11.58 mgd N/A $1,100,000 15 $460,000 $730,000 $230,000

Upgraded Bypass Pumping-Structural 11.58 mgd N/A $500,000 50 $0 $300,000 $90,000

Upgraded Bypass Pumping-Mechanical 11.58 mgd N/A $120,000 15 $50,000 $80,000 $30,000

Upgraded Bypass Pumping-Electrical 11.58 mgd N/A $1,600,000 15 $670,000 $1,070,000 $330,000

20" FM-River Crossing 375 l.f. $1,617 $610,000 40 $0 $300,000 $100,000

20" FM-Bike Path Crossing 25 l.f. $310 $10,000 40 $0 $0 $0

20" FM-Railroad Crossing (Bore and Jack) 140 l.f. $1,044 $150,000 40 $0 $70,000 $20,000

20" FM Open Run 1025 l.f. $226 $230,000 40 $0 $120,000 $40,000

20" FM Open Run (Trees) 950 l.f. $235 $220,000 40 $0 $110,000 $40,000
24" FM-Railroad Crossing (Bore and Jack) 5 160 l.f. $1,069 $170,000 40 $0 $90,000 $30,000

24" FM Bike Path Crossing 40 l.f. $336 $10,000 40 $0 $10,000 $0

24" FM Open Run (Trees) 1365 l.f. $255 $350,000 40 $0 $170,000 $50,000

24" FM Minor Street 675 l.f. $355 $240,000 40 $0 $120,000 $40,000

Storage Tank 5.74 mil gal $0.90 $5,180,000 50 $0 $3,110,000 $970,000

Odor Control 5.74 mil gal N/A $300,000 10 $170,000 $0 $0

Tipping Buckets 5.74 mil gal N/A $800,000 20 $0 $0 $0

Electrical and Mechanical 5.74 mil gal N/A $150,000 15 $60,000 $100,000 $30,000

Land Acquisition 1.5 ac $50,000 $80,000 40 $0 $80,000 $20,000

Rerouting Southwest Interceptor-24" in street 350 l.f. $364 $130,000 40 $0 $60,000 $20,000

Rerouting Southwest Interceptor-24" open go 390 l.f. $191 $80,000 40 $0 $40,000 $10,000

Dewatering Piping-18" 90 l.f. $169 $20,000 40 $0 $10,000 $0

     Subtotal $12,410,000 $1,410,000 $6,570,000 $2,050,000

Site Work (10%) $1,240,000

     Subtotal $13,650,000

Contractor Profit, Bonds, & Insurance (8%) $1,090,000
Contingencies, Legal, & Engineering (35%) $5,160,000

Total Capital Costs $19,900,000 $1,410,000 $6,570,000 $2,050,000

Present Worth $19,900,000 $1,410,000 $2,050,000

Summary of Present Worth Costs

Capital Cost $19,900,000

Replacement $1,410,000

Salvage Value ($2,050,000)

     PRESENT WORTH $19,260,000

Estimated Annual O&M Costs
Labor ($45/hr) 6 $32,400
Maintenance 7 $76,800
Pipe O&M (.50/lf) 8 $2,400

Total $112,000

Present Worth of O&M $1,280,000

  TOTAL PRESENT WORTH $20,540,000

Notes:
1 All costs are First Quater 2010 dollars.
2 Interest rate assumed to be 6.0%
3 Assumes all flows to the station are screened before entering the station and bypass pumping
4 Assumes bypass pumps are upgraded and existing pumps replaced
5 Assumes existig forcemain is replaced
6 Assumes 3 laborers 12 hours each of cleanup 20 times a year at $45/hr
7 Assumes 3 percent of all captial cost of all offsite equipment
8 Assumes $0.50 per linear foot of new pipe



Appendix J
FRWRD LTCP
Alternative 4c-72-hour Storage @ 1 Occurrence per Ten Years 1 2

20 Year TPW Discount Rate 6%

Size Unit Capital Service Replacement 20 yr Salvage Salvage

Item Length Units Cost Cost Life Cost (P.W.) Value Value (P.W.)
New Screening 3 30 mgd N/A $360,000 20 $0 $0 $0
Upgraded Bypass Pumping-Equipment 4 15.84 mgd N/A $1,150,000 15 $480,000 $770,000 $240,000

Upgraded Bypass Pumping-Structural 15.84 mgd N/A $500,000 50 $0 $300,000 $90,000

Upgraded Bypass Pumping-Mechanical 15.84 mgd N/A $120,000 15 $50,000 $80,000 $30,000

Upgraded Bypass Pumping-Electrical 15.84 mgd N/A $1,800,000 15 $750,000 $1,200,000 $370,000
24" FM-River Crossing 5 375 l.f. $1,672 $630,000 40 $0 $310,000 $100,000

24" FM-Bike Path Crossing 65 l.f. $336 $20,000 40 $0 $10,000 $0

24" FM-Railroad Crossing (Bore and Jack) 300 l.f. $1,069 $320,000 40 $0 $160,000 $50,000

24" FM Open Run 750 l.f. $245 $180,000 40 $0 $90,000 $30,000

24" FM Open Run (Trees) 2315 l.f. $255 $590,000 40 $0 $300,000 $90,000

24" FM Minor Street 685 l.f. $355 $240,000 40 $0 $120,000 $40,000

Storage Tank 13.4 mil gal $0.85 $11,360,000 50 $0 $6,810,000 $2,130,000

Odor Control 13.4 mil gal N/A $630,000 10 $350,000 $0 $0

Tipping Buckets 13.4 mil gal N/A $1,290,000 20 $0 $0 $0

Electrical and Mechanical 13.4 mil gal N/A $320,000 15 $130,000 $210,000 $70,000

Land Acquisition 3 ac $50,000 $150,000 40 $0 $150,000 $50,000

Rerouting Southwest Interceptor-24" in street 600 l.f. $364 $220,000 40 $0 $110,000 $30,000

Rerouting Southwest Interceptor-24" open go 550 l.f. $191 $110,000 40 $0 $50,000 $20,000

Dewatering Piping-18" 90 l.f. $169 $20,000 40 $0 $10,000 $0

     Subtotal $20,010,000 $1,760,000 $10,680,000 $3,340,000

Site Work (10%) $2,000,000

     Subtotal $22,010,000

Contractor Profit, Bonds, & Insurance (8%) $1,760,000
Contingencies, Legal, & Engineering (35%) $8,320,000

Total Capital Costs $32,090,000 $1,760,000 $10,680,000 $3,340,000

Present Worth $32,090,000 $1,760,000 $3,340,000

Summary of Present Worth Costs

Capital Cost $32,090,000

Replacement $1,760,000

Salvage Value ($3,340,000)

     PRESENT WORTH $30,510,000

Estimated Annual O&M Costs
Labor ($45/hr) 6 $43,200
Maintenance 7 $102,900
Pipe O&M (.50/lf) 8 $2,300

Total $150,000

Present Worth of O&M $1,720,000

  TOTAL PRESENT WORTH $32,230,000

Notes:
1 All costs are First Quater 2010 dollars.
2 Interest rate assumed to be 6.0%
3 Assumes all flows to the station are screened before entering the station and bypass pumping
4 Assumes bypass pumps are upgraded and existing pumps replaced
5 Assumes existig forcemain is replaced
6 Assumes 3 laborers 16 hours each of cleanup 20 times a year at $45/hr
7 Assumes 3 percent of all captial cost of all offsite equipment
8 Assumes $0.50 per linear foot of new pipe



 

 
APPENDIX K 

LONG TERM CONTROL PLAN EVALUATION CHECKLIST 
 



Long Term Control Plan Evaluation Checklist

Permittee: Fox River Water Reclamation District Permit Number:  IL 0028657
Reviewer: Date:
Documents Reviewed:

Evaluation CriteriaLTCP Page # Y
es N
o

N
/A RemarksEvaluation Criteria

System characterization: Compilation and analysis of existing data on CSS and receiving water(s)

p. 1-1 and 
Appendices

1. Are the LTCP and all other pertinent reports and studies available to the 
reviewer? X

p. 1-1 2. Is the owner/operator of the CSS identified? X
p. 1-1 3. Is the owner/operator of the POTW identified? X

p. 2-1
4. Is there a general description of the CSS that includes the area (acres) and an 

estimate of the population served? X

p. 2-1; App C
5. Is the location provided for the major interceptors and each CSO outfall 

(latitude/longitude or street address) and identified on a map? X

p. 1-1; App B&C
6. Are the identified CSO outfalls consistent with the existing permit? Note: 

Listing will have to be rectified if not consistent. X
p. 2-1; App C 7. Have the CSS area and its sewersheds been delineated? X Text refers reader to Elgin LTCP

8. Have land use and estimated impervious cover been provided for each 
sewershed? X Text refers reader to Elgin LTCP

p. 2-1, Fig. 2.02-1
9. Are the principal hydraulic control structures identified (interceptors; 

regulators; pump stations; storage and controls facilities; POTW)? X

p. 2-3; Table 2.03-1
10. Is POTW capacity (primary and secondary; average and peak hydraulic) 

been specified? X

p. 3-1; Table 3.01-1
11.

Are dry weather sanitary flow (base) estimates or patterns presented? X

p. 3-1; Table 3.01-1
12. Are wastewater flows to the CSS from neighboring or satellite communities 

identified and quantified, if present? X
p. 3-1; Table 3.01-
1, App. I

13.
Are any existing flow metering or SCADA records described? X

p. 3-5 14. Are chronic problem areas or bottlenecks within the CSS described? X

p. 2-2
15. Did the permittee identify significant industrial users within the CSS service 

area? X

p. 2-1 16. Are all of the CSO-impacted waters identified? X

p. 2-6 thru -14
17. Is the available information on stream flow or tidal conditions, water quality 

and sediment in the receiving water(s) summarized and presented? X

Major Question: Has the permittee collected and presented existing information 
and data on the CSS and receiving waters in a format that is understandable and 
consistent with the CSO Control Policy and guidance?

System characterization: Compilation and analysis of existing data on CSS and receiving water(s)

General

CSS

Receiving Water(s)
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LTCP Page # Y
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N
/A RemarksEvaluation Criteria

System characterization: Compilation and analysis of existing data on CSS and receiving water(s)System characterization: Compilation and analysis of existing data on CSS and receiving water(s)
p. 2-8; Table 2.04-1

18.
Are the pollutants of concern identified for each receiving water? X

p. 2-7; App. A
19. Does the characterization provide information on the known effects of the 

CSOs on water quality during wet weather events? X

p. 2-5
20. Are the current water quality standards and existing and designated uses of 

each receiving water identified? X

p. 2-7
21. Is there information on whether the designated uses are currently being met 

or not? X
22. Are any known impairments attributable to CSOs identified for the receiving 

waters (303(d) list, 305(b) list, fish kills, beach closures, etc.)? X
23. If a TMDL has been or will be developed, does the permittee consider the 

TMDL in the LTCP? X

p. 2-15 and -16
24. Is the presence or absence of sensitive areas adequately determined and 

presented? X
25. If present, have CSO outfalls located in sensitive areas been identified? X

Sec. 2.04: p. 2-5 
through 2-14

26. Was the available information on pollutant loadings, from other point and 
nonpoint sources in the watershed, identified and compiled? X ISWS is under contract by FRSG to develop and model this

p. 3-4
27. Are long-term rainfall records and annual average conditions identified and 

evaluated? X

p. 3-4; App I
28. Does the permittee demonstrate an adequate understanding of the rainfall 

conditions that cause CSO events at each outfall? X

p. 3-2; App I

29. Are recent sufficient data available for an adequate range of storms to 
characterize the hydraulic response of the CSS, including frequency, volume 
and flow rate, and pollutant loads from CSOs at major or representative 
outfalls?
(Data should be from within the last five years and include at least two 
storms >1" to two storms ~0.3".) X

p. 2-9; App A

30. Does the LTCP present estimated concentrations of the pollutants discharged 
and reasonable justification (compiled through sampling, from literature 
values, or with values from other CSO studies)? X

p. 3-2; App I
31. Was rainfall data collected within the CSS during the flow monitoring 

periods? X

Sec. 3; App I
32. Does the flow monitoring data adequately portray the hydraulic response of 

the CSS to rainfall? X

p. 4-11
33. Is the monitoring program able to evaluate the effectiveness of any controls 

measures implemented as part of the NMC? X

Major Question: Is the monitoring program sufficient to document the 
frequency and magnitude of CSO event-associated  impacts. and to inform the 
evaluation and selection of CSO controls?
Collection System

Receiving Water(s)

Rainfall

System Characterization: Collection system and receiving water monitoring
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N
/A RemarksEvaluation Criteria

System characterization: Compilation and analysis of existing data on CSS and receiving water(s)System characterization: Compilation and analysis of existing data on CSS and receiving water(s)Sec. 2.04: p. 2-5 
through 2-14

34. Does the monitoring program take into account the type (I.e., free flowing, 
tidal) and physical characteristics of the receiving water? X Questions 34 thru 39 are part of the ISWS modeling effort for the FRSG.

Sec. 2.04: p. 2-5 
through 2-14

35. Is there information on the impact of CSO pollutant loadings on the 
receiving waters for the water quality parameters of concern? (Typically 
bacteria, BOD, and TSS) X

Sec. 2.04: p. 2-5 
through 2-14

36. Is the monitoring sufficient to document pre-control baseline conditions, in 
order to allow the permittee to demonstrate the long-term benefits of CSO 
controls? X

Sec. 2.04: p. 2-5 
through 2-14

37. Does the monitoring program include adequate spatial and temporal 
coverage during wet weather conditions to support an evaluation of the 
impacts associated with CSOs? X

Sec. 2.04: p. 2-5 
through 2-14

38. Is the monitoring sufficient to show whether other sources of pollutants, such 
as storm water and upstream sources, will preclude the attainment of water 
quality standards even if CSOs are eliminated? X

Sec. 2.04: p. 2-5 
through 2-14

39. Does the monitoring consider the appropriate range of possible CSO impacts 
on receiving waters? (Typically bacteria and floatables; sometimes 
dissolved oxygen, metals, or nutrients.) X

Sec. 3; Figures 3.02-
1, 3.03-1 thru -3 
and App I

40.
Has some type of model (e.g. spreadsheet, SWMM, HydroWorks, etc.) been 
developed to assess the response of the CSS to different rainfall conditions 
with respect to CSO volume, frequency and peak overflow rate? X

p. 3-7; Table 3.02-1 
Figures 3.02-1, 
3.03-1 thru -3

41.
Does the selected CSS model framework adequately address the engineering 
and regulatory needs of the LTCP? X

Sec 3.02 and 3.03; 
App I

42. Is the level of detail of the CSS model consistent with and representative of 
the complexity of the CSS? X

Sec 3.02 and 3.03; 
App I

43. Are sufficient flow and effluent concentration data available to calibrate the 
model? (8 - 10 storms covering a range of annual storm sizes) X

Sec 3.02 and 3.03; 
App I

44. Is the model credible? That is, has the model been documented, calibrated 
and verified to demonstrate that it generally represents observed behavior (in 
terms of CSO volume, duration, frequency, and peak overflow rate) over a 
variety of rainfall events? X

45. Has some type of model been developed to assess the response of receiving 
waters to external CSO loads? X Currently in Development by ISWS

46. Is the level of detail of the water quality model(s) relatively consistent with 
and representative of the complexity of the receiving waters? X

System characterization: Collection system and receiving water modeling

Collection System

Receiving Water(s)

Major Question: Has the permittee developed, calibrated, and verified a model 
of the collection system and/or receiving water, as appropriate, that is able to 
support the evaluation and selection of CSO controls given the complexity of the 
CSS?
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N
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System characterization: Compilation and analysis of existing data on CSS and receiving water(s)System characterization: Compilation and analysis of existing data on CSS and receiving water(s)47. Is the model credible? That is, has the model been documented, calibrated 
and verified to demonstrate that it generally represents the major processes 
affecting water quality for the pollutants of concern? X

48. Did model results show compliance of water quality standards or 
demonstrate that water quality standards cannot be met regardless of the 
level of CSO control implemented? X

p. 4-1 to -10

49. Has the permittee organized the evaluation of controls in a technical 
framework and approach that is understandable and consistent with the CSO 
Control Policy and EPA guidance? X

p. 4-3
50. Has the permittee identified whether the presumption approach, the 

demonstration approach or some combination of the two is being used? X

p. 4-1 to -10

51. Has the permittee considered an appropriate range of control technology 
within the general categories of source controls, collection system controls, 
storage technologies and treatment technologies? X

p. 4-1 to -10

52. Has the permittee evaluated a full range of potential controls with respect to 
meeting water quality standards and protecting designated uses? (A full 
range should include zero overflow events per year, and averages of 1 to 3, 
4 to 7, and 8 to 12 overflow events per year) X

p. 4-1 to -10
53. Does the LTCP describe the process by which the CSO control and 

alternatives combinations were developed? X

Section 4.01-4.05
54. Does the LTCP describe the approach used to screen and narrow the list of 

CSO control technologies, and list the screening criteria? X
p. 4-11 55. Does the LTCP explain the reasons for selecting certain CSO controls? X

p. 4-11
56. Have the NMC been integrated into the permittee’s description of the 

selected CSO controls? X
The no action alternative was selected. FRWRD is currently in compliance 
with the NMC.

p. 4-5

57. Has the permittee considered maximization of treatment at the existing 
POTW for wet weather flows, and expansion of primary and secondary 
treatment capacity? X

58. Has a cost/performance (knee of the curve) analysis been developed for the 
control alternatives considered? X

No action alternative was selected, therefore a knee of the curve has not 
been performed.

59. If sensitive areas are present and impacted, has the permittee given the 
control of CSO discharges to sensitive areas a high priority? X

60. If sensitive areas are present and impacted, will the selected CSO controls 
eliminate all CSO impacts on sensitive areas? X

61. If not, do the data support the permittee’s apparent conclusion that 
elimination is not physically possible or economically achievable?       X

62. If CSO discharges to sensitive areas remain, will these CSOs receive 
treatment? X

Long-term Control Plan Approach

Development of CSO Control Alternatives

Major Question: Has the permittee evaluated a sufficient number of CSO 
control alternatives to select a cost-effective CSO control plan to meet water 
quality standards and protect designated uses?

Development and evaluation of CSO control alternatives
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N
/A RemarksEvaluation Criteria

System characterization: Compilation and analysis of existing data on CSS and receiving water(s)System characterization: Compilation and analysis of existing data on CSS and receiving water(s)
p. 2-3; Table 2.03-1

63. Will the selected CSO controls provide the treatment of floatables and 
settleable solids equivalent to that achieved by primary clarification? X

Primary Clarification and Disinfection is provided for Treated CSO Outfall 
A01 and Screening is provided before PS 31 CSO 004.

p. 2-3; Table 2.03-1
64. Does the LTCP demonstrate whether or not disinfection of effluent will be 

necessary based on applicable water quality standards? X Treated CSO Outfall A01 is currently disinfected.

Sec. 2.04: p. 2-5 
through 2-14

65.
Is sufficient information provided to show that CSO discharges remaining 
after implementation of the planned control program will not cause or 
contribute to the non-attainment of water quality standards or existing? X

The post construction monitoring program will also continue to provide 
information on water quality.

66. If water quality standards cannot be met because of CSO discharges that 
remain after implementation of the planned control program, has the 
permittee shown one of the following preclude the attainment of use as 
determined through the use attainability analysis (UAA) (40 CFR 131.10(j)) 
to justify a water quality standards review: X

67. * additional controls would cause "substantial and widespread economic 
and social impact";
* naturally occurring pollutant concentrations exist;
* low flow conditions exist;
* human-caused conditions exist and cannot be remedied or removal would 
cause more damage than to leave in place;
* hydrological modifications exist and water body restoration or operation 
of the modification is not possible;
* natural physical conditions, unrelated to water quality exist. X

68. Has it been demonstrated that there may be removal of designated uses based 
on 40 CFR 131.10 (g) and (h)? X

Sec. 2.04: p. 2-5 
through 2-14

69. If water quality standards cannot be met because of sources other than 
CSOs, are the other limiting sources and natural background conditions 
sufficiently documented? X

p. 2-9; 4-12
70. Is the LTCP monitoring being coordinated with other municipal efforts, or 

ongoing or planned state programs, within the same watershed? X

p. 2-9
71.

Has LTCP development been coordinated with watershed or TMDL efforts? X

72. Has an adequate assessment of the financial resources available for the 
implementation of CSO controls been completed?  (Financial indicators 
may include total annual wastewater and CSO control cost per household; 
unemployment rate; median household income; property tax revenue 
collection rate) X

General

Financial Capability

Public participation
Major Question: Does the LTCP document the process used to inform the 
public about the alternatives for CSO control and engage them in the decision 
process?

Water Quality Standards

Watershed Considerations
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N
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System characterization: Compilation and analysis of existing data on CSS and receiving water(s)System characterization: Compilation and analysis of existing data on CSS and receiving water(s)

p. 5-1

73. Did the public participation process actively involve rate payers, industrial 
users of the CSS, persons near impacted waters, and persons who use the 
impacted waters? X

74. Does LTCP include a record of the public participation events, including the 
number of people attending and a record or summary of participant 
comments? X Additional public hearing scheduled for May 2010.

75. Does the LTCP document decisions or changes made in response to public 
comments? X Additional public hearing scheduled for May 2010.

p. 4-11
76. Does the LTCP document benefits derived from implementation of the 

NMC? X

p. 4-10 & 4-11

77. Does the LTCP adequately document the controls selected for 
implementation, including detailed descriptions, preliminary engineering 
analysis, and cost estimates? X

p. 4-10

78. Can the selected alternative reasonably be considered sufficient to provide 
for the attainment of applicable water quality standards and the protection of 
existing and designated uses? X

79. Does the LTCP recommend a financing approach demonstrating how the 
permittee will finance the alternative selected; identifying a specific capital 
and annual cost funding approach? X The no action alternative was selected.

80. Did the permittee evaluate funding through increased sewer user fees and 
rate structures for residential, commercial and industrial  users? X

81. Did the permittee evaluate grant and loan availability and other sources of 
financing? X

82. Are the implementation phases of the LTCP consistent with permittee’s 
available resources and the priorities for eliminating the CSO-induced 
impairment? X

83. If sensitive areas are present and impacted by CSOs, has the permittee given 
the control of CSO discharges to sensitive areas a high priority? X

84. Does the LTCP document how the current operational plan for the CSS will 
be developed/revised to include the operational and maintenance needs of the 
controls selected for implementation? X The no action alternative was selected. Current operational plan to remain.

p. 4-12
85. Does the LTCP describe how and when post-construction monitoring will be 

conducted and how the results will be reported? X

Financing Plan

Implementation Schedule

Post-construction Compliance Monitoring

Operational Plan

Selection of controls and implementation
Major Question: Does the LTCP document a reasonable process for evaluating 
a range of controls and selecting a suite of CSO controls sufficient to meet water 
quality standards and designated and existing uses?
Interaction with the NMC

Selection and Development of Recommended Plan
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System characterization: Compilation and analysis of existing data on CSS and receiving water(s)System characterization: Compilation and analysis of existing data on CSS and receiving water(s)

p. 4-13

86. Does the post-construction compliance monitoring program include adequate 
spatial and temporal coverage during wet weather conditions to assess the 
effectiveness of CSO controls and improvement from pre-control baseline 
conditions associated with LTCP implementation? X
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