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1. Executive Summary 

1.1. Purpose 

Glenbard Wastewater Authority (GWA) is required by its bylaws to update its Facility Plan every five years. 

The most recent Plan was prepared in 2018 and is now five years old. The focus of the 2018 Facility Plan 

was to develop a Capital Improvements Plan (CIP) to assist in budgeting for necessary improvements to 

meet new and pending effluent standards. That plan also reviewed in detail each unit process throughout 

each facility and identified necessary projects to improve those facilities to meet current and known 

future requirements. 

The purpose of this 2024 Facility Plan (Plan) is to: 

1) Estimate the additional flows and loads associated with future growth within the planning area 

during the 20-year planning period. 

2) Update the cost opinions from the 2018 Facility Plan for previously identified projects to account 

for cost increases between 2018 and 2024. 

3) Evaluate, in detail, options to meet future nutrient (phosphorus and nitrogen) limits. 

4) Weight, score, and rank options to determine the most favorable approach for GWA to meet 

future nutrient limits. 

This Facility Plan intentionally does not: 

1) Evaluate the adequacy of the existing collection and treatment facilities under the current flows, 

loads, and regulatory requirements. 

2) Review the maintenance history and current condition of wastewater treatment units and lift 

stations, as well as identify any required maintenance repairs/replacements that are necessary. 

This work was thoroughly completed in the 2018 Facility Plan and conditions have not changed 

substantially between 2018 and the writing of this Plan. Refer to the 2018 Facility Plan for details 

intentionally not included in this plan. 

1.2. Pending Regulatory Requirements 

The main wastewater treatment facility’s (WWTF) National Pollution Discharge Elimination System 

(NPDES) permit outlines the requirements related to effluent total phosphorus, which are explained in 

detail in Section 2.2.2. GWA is a member of the DuPage River Salt Creek Workgroup (DRSCW), and the 

anticipated effluent total phosphorus limits will be dictated by DRSCW’s Nutrient Implementation Plan 

(NIP). The two key points for GWA as it relates to phosphorus are:  

1) An effluent total phosphorus (TP) limit of 0.35 milligrams per liter (mg/L) seasonal geometric 

mean for warm weather months as part of an annual 0.5 mg/L TP geometric mean is expected to 

apply. 

2) The limit is anticipated to go into effect on May 1, 2040. Facilities needed to meet the phosphorus 

limit by May 1, 2040, must be constructed and placed into operation no later than May 1, 2038. 
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It is important to note that no NPDES permits for DRSCW members have been issued with the proposed 

effluent TP limits included. The Illinois Environmental Protection Agency (IEPA) is currently working 

through comments received from Environmental Action Groups (EAGs) on the Nutrient Implementation 

Plan (NIP) prior to issuing permits, but it appears that the recommendations of the NIP are likely to be 

implemented. 

After phosphorus, the next nutrient likely to be subject to effluent limitations is nitrogen. The language in 

other NPDES permits in the state suggests that if a nitrogen limit were to be implemented addressing total 

nitrogen (TN), a limit of 10 mg/L is within reason. The key takeaway here is that if GWA is going to 

substantially modify its existing treatment process to remove phosphorus, it would be highly beneficial to 

implement a process with the flexibility to remove total inorganic nitrogen (TIN) as well. 

1.3. Current and Future Capacity Evaluation 

The IEPA places a facility on Critical Review whenever the IEPA determines that the organic or hydraulic 

loading of any facility is greater than 80% of its permitted or designed capacity. Once under Critical 

Review, a facility is required to begin planning for its next expansion. As part of this Facility Plan, the 2050 

capacity of GWA’s main WWTF was tabulated utilizing GWA’s current influent flow and loading data, as 

well as using Illinois Recommended Standards for Sewage Works (IRSSW) guidelines for flow and loading 

per population equivalent (PE). Future flows and loadings were projected based on Chicago Metropolitan 

Agency for Planning (CMAP) ON to 2050 projections. The results are shown in Table ES 1, and further 

detail can be found in Sections 3.3 and 3.4. 

Table ES 1: GWA 2050 Plant Capacity Calculations 

Parameter Flow (MGD) 

5-Day Biochemical 

Oxygen Demand 

(BOD5) 

[ppd] 

Total Suspended 

Solids (TSS) 

[ppd] 

Design Condition 16.02 27,256 32,066 

2050 Low Flow Condition (actual per 

capita flows and loadings) 
10.37 13,803 18,580 

2050 Loading (% of Design) 65 51 58 

2050 Low Flow Condition (IRSSW per 

capita flows and loadings) 
10.60 14,336 18,993 

2050 IRSSW Loading (% of Design) 66 53 59 

 

The WWTF is not expected to approach the 80% Critical Review capacity limit for flow or loading in the 

foreseeable future. 

 

 



  

 

Facility Plan - 2024 Executive Summary 7 
2326150.00   

 

1.4. 2018 Facility Plan Cost Updates 

The 2018 Facility Plan identified a program of 12 capital improvements projects that could be completed 

by GWA. GWA staff, Baxter & Woodman, and Carollo refined that list to five projects that GWA still desires 

to complete. The 2024 and anticipated construction year Opinions of Probable Construction Cost (OPCC) 

are tabulated below which include both design and construction engineering costs. The Supplemental 

Technical Memorandum included as Appendix C details each project to meet the IEPA’s facility planning 

requirements. Appendix C was submitted to IEPA on December 24, 2024, with the goal of obtaining 

approval prior to March 31, 2025, to make the projects eligible for funding in IEPA fiscal year 2026 and 

onward. 

Table ES 2: GWA Non-BNR Capital Project OPCCs 

Capital Project Name 2024 OPCC Project Year OPCC 

Primary Clarifier Rehabilitation* -- $5,595,000 

Intermediate Clarifier/Intermediate 

Pumping Station Rehabilitation (2026) 
$4,686,300 $4,929,866 

Final Clarifier Rehabilitation (2026) $7,546,550 $7,933,809 

CSO Facility Rehabilitation (2028) $13,780,350 $15,239,441 

Primary Sludge Direct Digester Feed 

(2026) 
$693,750 $729,554 

*Project bid in 2024 

1.5. Liquid Treatment Process Improvements 

The regulatory drivers for liquid treatment process improvements are the anticipated NPDES permit limit 

for effluent TP and a hypothetical future effluent TN or total inorganic nitrogen (TIN) limit. The existing 

two-stage high purity oxygen activated sludge (TSHPOAS) treatment process cannot meet an effluent TP 

or TN/TIN limit biologically.  

Previous nutrient removal studies have looked in detail at converting much of the existing TSHPOAS 

system into a new treatment process capable of enhanced biological phosphorus removal (EBPR). GWA 

staff have previously identified the significant challenges associated with attempting to maintain plant 

operations during construction of a major conversion and requested that this Plan evaluate options to 

reduce construction sequencing challenges during the liquid treatment process conversion. 

Influent special sampling was completed to estimate wastewater fractionation for steady-state biological 

process modelling. After two rounds of sampling, an abnormally low soluble chemical oxygen demand 

(sCOD) to total COD ratio was observed, which could pose challenges for achieving robust EBPR. The 

special sampling campaign is only a snapshot in time, and regular special sampling to confirm the observed 

fractionation is recommended. 

Initially, the Anaerobic/Oxic (A/O), and Anaerobic/Anoxic/Oxic (A2O) processes were considered as viable 

EBPR treatment configurations. However, the A/O configuration was removed from further consideration 
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due to its inability to meet a future TN or TIN limit without another subsequent, major capital 

improvement project. Similarly, the A2O process was eliminated because the addition of the anoxic 

(denitrification) step increases supplemental carbon demand without a regulatory driver for doing so. 

Ultimately, the project team settled on an Extended A/O configuration as the most beneficial 

configuration for EBPR. The Extended A/O configuration is similar to the A2O configuration, but what 

would be anoxic volume in the A2O configuration is used as additional anaerobic volume in the Extended 

A/O. The Extended A/O configuration offers the flexibility to convert to an A2O process in the future if a 

TN or TIN limit is implemented and eliminates the denitrification step, which keeps supplemental carbon 

usage to a minimum. 

Once the Extended A/O configuration was established as the most favorable EBPR configuration, steady-

state process modeling was conducted for the 90-day average low-flow condition and the maximum 

month condition (Appendix B). The results of the process modeling indicated that substantial (>1,400 

gallons per day (gpd) during maximum month conditions) supplemental carbon (assumed to be MicroC 

2000) would be required to meet the expected effluent TP limit based on the assumed influent carbon 

fractionation and primary clarifier performance. As such, a lifecycle cost comparison of chemical coagulant 

precipitation versus EBPR was conducted.  

Assuming current unit prices for MicroC 2000, aluminum sulfate (alum), energy, and sludge removal, 

annual consumable costs were calculated in a stepwise fashion from purely chemical phosphorus removal 

(0 gpd MicroC 2000 dose) to purely EBPR (~1,100 gpd MicroC 2000 dose). The results are shown in Figure 

ES 1. 

 

 

Figure ES 1: Annual Consumable Cost Results Assuming Unit Prices in Table 10 
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The results indicated that a purely chemical phosphorus removal approach is marginally the most cost-

effective solution given the input unit prices. However, consumable costs are extremely similar and 

equally volatile (within less than 1%) up to approximately 800 gpd of MicroC 2000 addition. An 

abbreviated sensitivity analysis was conducted holding all other unit prices for consumables constant but 

increasing the alum price from $1.40/gallon to $2.00/gallon. The results are shown in Figure ES 2. 

 

 

Figure ES 2: Annual Consumable Costs with Alum Increased to $2/gallon 

This analysis demonstrates that even for small increases in alum costs, the most cost-effective solution 

becomes more heavily reliant on EBPR. It is, of course, impossible to accurately predict changes to unit 
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1) Rehabilitate the TSHPOAS system and implement only chemical phosphorus removal. 

2) Construct a new biological treatment process with both supplemental carbon and metal salt 

polishing chemical feed facilities. This flexibility would allow GWA to determine relative chemical 

proportions based on current chemical pricing and actual EBPR performance. 

Lifecycle costs were evaluated for the two principal alternatives and are described in detail in Section 5.6. 

The results are summarized in Figure ES 3. 

0.00

200,000.00

400,000.00

600,000.00

800,000.00

1,000,000.00

1,200,000.00

1,400,000.00

1,600,000.00

1,800,000.00

2,000,000.00

0 200 400 600 800 1,000 1,200

A
n

n
u

al
 C

o
n

su
m

ab
le

s 
C

o
st

 (
$

/y
r)

MicroC Dose (gpd)

Sum of MicroC, Alum, Aeration
Energy Chemical Sludge, and
Biological Sludge $/yr

Micro-C Cost

Alum cost

Chemical BFP Cake Cost

Biological Cake Cost

Aeration Energy Cost



  

 

Facility Plan - 2024 Executive Summary 10 
2326150.00   

 

  

Figure ES 3: Lifecycle Cost Comparison 

Clearly, the TSHPOAS rehabilitation has the lower of the two 20-year lifecycle costs. The TSHPOAS lifecycle 

cost of approximately $59M is approximately 81% of that for the new extended A/O process. The above 

figure demonstrates that construction of the new extended A/O process is approximately $20M more 

expensive than rehabilitating the existing process, but the 20-year consumable costs are approximately 

$7.5M lower. 

Next, the capacities of the downstream treatment processes (final clarifiers, anaerobic digesters, and belt 

filter presses (BFP)) were evaluated at a high-level to ensure that neither the Extended A/O process or 

TSHPOAS rehabilitation alternatives would require additional unplanned improvements. The capacity of 

each of the treatment processes appears to be sufficient, regardless of the pursued process alternative. 

To comprehensively compare alternatives, GWA staff, together with Baxter & Woodman and Carollo, 

went through an iterative process to select the criteria upon which the alternatives would be evaluated. 

The selected criteria are shown in Table 18. A pairwise criteria evaluation was utilized to determine the 

weights of each criterion as shown in  
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The Extended A/O process was compared against the TSHPOAS Rehabilitation, and scores were assigned 

for each alternative for each criterion. The weighted scores for the two alternatives are shown in Figure 

ES 4. 

 

Figure ES 4: Weighted Scoring Summary 
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condition of the existing infrastructure and consider initiating design sooner if critical equipment shows 

evidence of failure. If GWA intends to purchase additional parcels to accommodate the new liquid 
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1.6. Conclusions and Recommendations 

1) Perform ongoing special sampling to confirm influent wastewater fractionation for design of 

future liquid treatment process improvements. 

2) Rehabilitation of the TSHPOAS system commits GWA to purchasing liquid oxygen in the long 

term. If liquid oxygen prices increase significantly in the future, GWA’s only relief is to 

reconstruct the previous cryogenic plant, which was recently decommissioned due to the cost 

of rehabilitation. 

a.  Additionally, if the TSHPOAS system is rehabilitated and a TN limit is enforced, the 

rehabilitated TSHPOAS system would have no way to meet that limit, and a new liquid 

treatment process would need to be constructed. 

3) The Extended A/O process alternative excels in the criteria to which GWA assigned the highest 

priority: Compliance, Reliability and Redundancy, and Operational Impacts/Flexibility. These 

non-cost factors offset the additional $14M in estimated 20-year lifecycle cost in the pairwise 

criteria evaluation. 

4) The Extended A/O process should be equipped with chemical feed facilities for both 

supplemental carbon and chemical coagulant precipitation (mainstream and sidestream). 

These facilities will provide GWA with the ability to bias their reliance on EBPR or chemical 

phosphorus removal based on future changes in unit prices of chemicals or changes to 

quantity/quality of secondary treatment carbon loading. 

5) The proposed Extended A/O process is recommended to be constructed in two phases: 

a. New primary effluent pump station, anaerobic and aerobic reactors, blower building, and 

chemical feed facilities for phosphorus removal, only. 

b. If a TN limit is implemented, conversion of a portion of the previous TSHPOAS reactors to 

anaerobic volume, and conversion of the previously constructed anaerobic volume to 

anoxic (addition of nitrified mixed liquor recirculation pumps). 

i. A planning level cost opinion for the Phase 2 work is $3M 

c. This phased approach limits the construction cost of new infrastructure in Phase 1 to 

what is required to comply with known effluent permit limits. If a TN limit is imposed, 

the costs for Phase 2 can be justified at a later date. 
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2. Introduction and Background 

2.1. General Background 

The Glenbard Wastewater Authority (GWA) is in Glen Ellyn, Illinois and was formed in 1977 as part of an 

intergovernmental agreement between the Villages of Lombard and Glen Ellyn. GWA’s mission is to 

operate and maintain municipal wastewater treatment facilities (WWTF), to protect public health, and to 

protect the environment for the communities it serves.  

GWA serves four principal entities: Village of Lombard, Village of Glen Ellyn, a development served by 

Illinois American Water, and an area in unincorporated DuPage County known as Glen Ellyn Heights. The 

GWA Facility Planning Area (FPA) is shown in Figure 1. 

 

Figure 1: GWA Facility Planning Area (based on CMAP 2016) 

GWA maintains five lift stations, a Main WWTF, a Combined Sewage Treatment Facility (CSTF), and 

interceptor sewers tributary to both treatment facilities. The five lift stations include: Hill Avenue, SRI, St. 

Charles, Sunnyside, and Valley View. 



  

 

Facility Plan - 2024 Introduction and Background 15 
2326150.00   

 

GWA’s two main interceptor sewers are the North and South Regional Interceptors. Both sewers are 

tributary to the Main WWTF and when flows increase beyond the facility’s design maximum flow (DMF), 

they are automatically diverted to the CSTF. 

The Main WWTF is located at 945 Bemis Road in Glen Ellyn and was originally constructed in the 1930s. 

In 1977, the WWTF was significantly modified and many of the facilities constructed in that project are 

still in use today. The Main WWTF has a permitted design average flow (DAF) of 16.02 million gallons per 

day (MGD) and a permitted DMF of 47.0 MGD. An aerial image of the Main WWTF is provided as Figure 

2. 

 

Figure 2: Main WWTF Aerial Image 

The CSTF is located at 625 W. Glen Oak Road in Lombard. This facility is only used during wet weather and 

can treat up to 58.0 MGD. When flow exceeds 58.0 MGD, it is diverted to two lagoons each designed to 

treat 14.5 MGD. An aerial image of the CSTF is provided as Figure 3. 

 

Figure 3: CSTF Aerial Image 
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2.2. Purpose and Scope 

2.2.1. Facility Plan 

A Wastewater Facility Plan is a planning document intended to identify and plan for modifications and/or 

improvements at a treatment facility. They are required by the Illinois Environmental Protection Agency 

(IEPA) for any wastewater improvements that intend to utilize State Revolving Fund (SRF) Water Pollution 

Control Loan Program (WPCLP) funds to finance the project. 

GWA is required by its bylaws to update its Facility Plan every five years. The most recent Plan was 

prepared in 2018 and is now five years old. The focus of the 2018 Facility Plan was to develop a Capital 

Improvements Plan (CIP) to assist in budgeting for necessary improvements to meet new and pending 

effluent standards. That plan reviewed in detail each unit process throughout each facility and identified 

necessary projects to improve facilities to meet current and known future requirements. 

The purpose of this 2024 Facility Plan (Plan) is to: 

• Estimate the additional flows and loads associated with future growth within the planning area 

during the 20-year planning period. 

• Update the cost opinions from the 2018 Facility Plan for previously identified projects to account 

for cost increases between 2018 and 2024. 

• Evaluate, in detail, options to meet future nutrient (phosphorus and nitrogen) limits. 

• Weight, score, and rank options to determine the most favorable approach for GWA to meet 

future nutrient limits. 

 

This Facility Plan intentionally does not: 

• Evaluate the adequacy of the existing collection and treatment facilities under the current flows, 

loads, and regulatory requirements. 

• Review the maintenance history and current condition of wastewater treatment units and lift 

stations, as well as identify any required maintenance repairs/replacements that are necessary. 

This work was thoroughly completed in the 2018 Facility Plan and conditions have not changed 

substantially between 2018 and the writing of this Plan. Refer to the 2018 Facility Plan for details 

intentionally not included in this plan. 

2.2.2. Pending Regulatory Requirements 

In the Main WWTF’s National Pollution Discharge Elimination System (NPDES) permit (No. IL0021547) an 

effluent total phosphorus (TP) limit of 1.0 is listed. However, Special Conditions 18.F.1 and 18.F.2 state 

that the effluent limitation “shall be 1.0 milligram per liter (mg/l) on a monthly average basis, effective 

September 23, 2028, (if chemical precipitation is utilized, or September 23, 2029, if biological phosphorus 

removal will be utilized) or in accordance with the implementation schedule included in the Nutrient 

Implementation Plan (NIP) unless the Agency approves and reissues or modifies the permit to include an 

alternate phosphorus reduction program or limit. Special Condition 18 also requires GWA to participate 
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in the DuPage River Salt Creek Workgroup (DRSCW). Special Condition 18.H is particularly relevant, it 

states “…a NIP for the DRSCW watersheds that identifies phosphorus input reductions by point source 

discharges, non-point source discharges and other measures necessary to remove dissolved oxygen (DO) 

and offensive condition impairments…” must be submitted to the IEPA that “…shall also include a schedule 

for implementation of the phosphorus input reductions and other measures…The Agency will renew or 

modify the NPDES permit as necessary to incorporate NIP requirements.” 

The DRSCW finalized its NIP in December 2023. It recommended “that targeted physical projects focused 

on eliminating DO sags and improving instream habitat be implemented. Recommendations include that 

(1) WWTFs discharging to Salt Creek and the East and West Branches of the DuPage River adopt an effluent 

limit of 0.35 mg/L TP (leading to an effective mean effluent concentration of 0.28 mg/L, assuming a 20 

percent margin of safety) seasonal geometric mean for warm weather months (May–October) as part of 

an annual 0.50 mg/L TP geometric mean; (2) WWTFs discharging to the mainstem of the Lower DuPage 

River adopt an effluent limit of 0.50 mg/L TP (leading to an effective mean effluent concentration of 0.4 

mg/L, assuming a 20 percent margin of safety) for warm weather months as an annual geometric mean, 

rolling 12-month basis; and (3) the Crest Hill STP, which discharges to a tributary on the Lower DuPage 

River, adopt the 0.35 mg/L TP limit.” The implementation schedule for compliance with the proposed 

limits is included as Figure 4. The two key points for GWA as it relates to phosphorus are:  

• An effluent TP limit of 0.35 mg/L seasonal geometric mean for warm weather months as part of 

an annual 0.5 mg/L TP geometric mean is expected to apply. 

• The limit is anticipated to go into effect on May 1, 2040. Facilities needed to meet the 

phosphorus limit by May 1, 2040, must be constructed and placed into operation no later than 

May 1, 2038. 

It is important to note that no NPDES permits for DRSCW members have been issued with the proposed 

effluent TP limits included. IEPA is currently working through comments received from Environmental 

Action Groups (EAGs) on the NIP prior to issuing permits, but it appears that the recommendations of the 

NIP are likely to be implemented. 

After phosphorus, the next nutrient likely to be subject to effluent limitations is nitrogen. The only 

nitrogen related limit in GWA's current NPDES permit is ammonia-nitrogen (NH3). However, language 

included in Lower Des Plaines Watershed Group (LDWG) member NPDES permits hints at what might 

apply to GWA in the future. Typically, Special Condition 23 in LDWG member permits reads “The Permitee 

shall notify the IEPA in writing of any operational deficiencies and corrective measures to be taken if the 

treatment plant (proposed facility) exceeds a monthly average concentration value of 10 mg/L of Total 

Nitrogen in the effluent.” This language suggests that if a nitrogen limit were to be implemented 

addressing total nitrogen (TN), a limit of 10 mg/L is within reason. The key takeaway here is that if GWA 

is going to substantially modify its treatment process to remove phosphorus, it would be highly beneficial 

to implement a process with the flexibility to remove total nitrogen in addition to phosphorus.
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Figure 4: DRSCW Phosphorus Limit Timelines
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3. Community Needs 

3.1. Introduction 

This section includes a summary of the GWA planning area, current and future population equivalents, 

wastewater flows, pollutant loadings, current regulatory requirements, and potential future regulatory 

requirements. This background information provides the basis for the process modeling described in 

subsequent sections, which outlines what is required at the Main WWTF for meeting potential future 

effluent nutrient limits. An in-depth summary of the historical flows and loads evaluation, the 

methodology followed, and the current and future flows, loads and design concentrations used in the 

process modelling phase are detailed in the Project Memorandum included as Appendix A. 

3.2. General Background 

Village of Glen Ellyn 

The Village of Glen Ellyn occupies the western portion of the planning area and includes the primary 

campus of College of DuPage. The Village has an area of roughly 4,300 acres, or 28% of the planning area. 

Village of Lombard 

The Village of Lombard occupies the eastern portion of the planning area and includes the Yorktown 

Shopping Center. The Village has an area of roughly 6,350 acres, or 41% of the planning area. 

Illinois American Water 

Illinois American Water Company (IAWC) is a private water utility that provides drinking water distribution 

and wastewater treatment services in Illinois. IAWC provides service to a 1,300-acre area within GWA’s 

FPA. The service area is in the southern portion of the FPA and represents approximately 8% of the 

planning area. 

Unincorporated DuPage County 

The remaining area (23%) is unincorporated DuPage County. This area is primarily residential, with small 

areas of open space and golf courses. 

3.3. Existing Conditions 

3.3.1. Current Population Equivalents (PE) 

For the purposes of evaluating wastewater production and usage estimates, a metric called ‘population 

equivalents’ or PE, was used. One PE is the equivalent of the wastewater produced by one resident, which 

is determined using historical data provided by GWA. Historical operating data from OpWorks and 

previous Facility Plans were reviewed to compare the methodologies used in previous PE estimating 

efforts, and to update the PE estimate based on the latest data available. 
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The 2018 Facility Plan summarizes the different methodologies that have been used to estimate existing 

and ultimate available PE. These methodologies vary dating back to the original Facility Plan and design in 

1976 and are last documented in the 2018 Facility Plan. 

Later PE estimates were aided by the documentation of all proposed and constructed developments 

within GWA’s FPA via a tracking spreadsheet, which has been updated continuously since the GWA’s 

inception. The 2018 PE estimate was developed using several sources, including the development tracking 

spreadsheet kept by GWA and the 1976 population data from the original facility plan. The data from the 

tracking spreadsheet was separated by commercial and residential growth. These values were added 

together to estimate the 2018 PE in Table 1: 

Table 1: 2018 FP PE Estimates 

Population Type P.E. 

1976 Facility Design Population 60,317 

Glen Ellyn PE Growth 11,271 

Lombard PE Growth 27,665 

Unincorporated DuPage County Growth 1,459 

Illinois American Water Growth  2,019 

Total Existing PE (2018) 102,731 

 

To estimate current PE in 2024, Table 1 was updated to account for the commercial and residential 

developments between 2018 and 2024 that were recorded by GWA’s tracking spreadsheet. The result is 

shown in Table 2, which estimates the total existing PE in the FPA at 104,931. This is generally consistent 

with expectations for an FPA that is considerably built-out with growth coming from vertical, rather than 

horizontal, expansion. 

Table 2: 2024 FP PE Estimates 

Population Type P.E. 

1976 Facility Design Population 60,317 

Glen Ellyn PE Growth 12,044 

Lombard PE Growth 28,869 

Unincorporated DuPage County Growth 1,556 

Illinois American Water Growth  2,145 

Total Existing PE 104,931 

2018 Facility Plan PE (for comparison) 102,731 

PE growth from 2018-2023 2,200 
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3.3.2. Current Influent Flows and Loading 

Data on influent flows and contaminant concentrations from 2019 to 2024 were obtained from OpWorks 

and consolidated in Table 3: 

Table 3: GWA Historical Influent Flows and Contaminant Concentrations (2019 to 2024) 

Year 

Average 

Flow 

(MGD) 

Annual 

Change in 

Flow (%) 

Total 

Rainfall 

(Inch)* 

Increase 

Rainfall 

(%) 

BOD5 

(mg/L) 

TSS 

(mg/L) 

NH3 

(mg/L) 

TN 

(mg/L) 

TP 

(mg/L) 

2019 14.3 - 49.9 - 148 190 23.8 29.9 4.9 

2020** 11.9 -17 35.0 -30 162 212 25.3 32.3 5.8 

2021** 10.1 -15 25.0 -29 168 211 26.0 40.2 7.1 

2022 11.4 12 34.3 38 152 206 28.1 33.0 7.2 

2023 10.8 -5 29.5 -14 149 180 29.8 37.3 7.3 

2024 (YTD***) 14.5 34 - - 152 191 25.7 42.4 6.1 

Avg (2019-2023) 11.7 - 34.8 - 156 200 26.6 34.5 6.5 

*Rainfall data obtained from GWA as average of RG1 (Valley View Lift Station) and RG2 (CSO Facility) rain gauges. 

**RG2 failed at the CSO Facility, no rainfall data available from November 2020 - January 2021. 

***2024 YTD flows and loadings captured through 2/22/2024. 

Influent to the treatment plant remained steady from 2020 through 2023. The highest flow year (2019) 

was also the year with the highest recorded precipitation. The 2024 data was recorded year-to-date 

through February 22, 2024, so the fields for percent increase rainfall and total rainfall were left blank. 

Five-day biochemical oxygen demand (BOD5) and total suspended solids (TSS) concentrations were stable 

over this period. Nutrient concentrations increased substantially in 2021, with TP staying above 7 mg/L 

from 2021-2023. A reason for this increased phosphorus loading could not be identified with GWA staff 

at the time of planning.  

3.3.3. Infiltration 

To estimate inflow and infiltration (I/I) within the FPA, the historical dry weather flows per PE and average 

wastewater received per PE were calculated. The difference between these two values represents the I/I 

within the FPA. 

Table 4 was prepared to summarize dry weather flows using OpWorks data from 2019 through 2023. 

IRSSW recommends calculating annual low flows using the average of three low flow calendar months 

(these months are not required to be consecutive). To better reflect the dry weather conditions for the 

sake of modeling, a 90-day rolling average (RA) flow was calculated, and the minimum value was tabulated 

for each year. This basis provides a more conservative estimate for evaluating the available capacity of 

the plant. 
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Table 4: GWA Historical Dry Weather Flows 

Year 90-day RA Low Flow (MGD) 

2019 9.55 

2020 7.82 

2021 8.29 

2022 8.34 

2023 8.89 

Max 9.55 

 

Using the maximum annual 90-day low flow running average flow of 9.55 MGD from 2019 and the 

calculated 2024 PE of 104,931 from Table 2 results in a dry weather flow per capita of 91 gallons per capita 

day (GCD). In comparison, the average influent flow per capita is 111.5 GPD, based on the 2019-2023 

average influent flow of 11.7 MGD from Table 3 above. The calculated I/I for GWA is thus approximately 

20.5 GCD, which is substantially less than the 50 GCD from infiltration that US EPA considers to be 

excessive. 

3.3.4. Inflow 

USEPA considers inflow to be excessive when average daily flow during heavy rainfall exceeds 275 GCD 

(water usage, inflow, and infiltration combined). The maximum daily flow to the treatment plant since 

2019 was 43.27 MGD. Using GWA’s 2024 PE of 104,931 results in a per capita flow of 412.37 GCD. This is 

higher than the US EPA standard of 275 GCD for excessive inflow for separate sanitary sewer systems, 

which makes sense given that GWA serves a sewer system that is partially comprised of combined sewers. 

3.3.5. Current Capacity Evaluation 

As stated in Section 3.3.3, the approach for evaluating dry weather flows in this study looked at the 

maximum of the 90-day running average low flow from 2019-2023. This was calculated to be 9.55 MGD. 

The average per capita loading under these low flow conditions from 2021-2023 was 0.12 pounds BOD5 

per capita per day (pcd) and 0.16 pounds TSS pcd. Both values are slightly lower than the IEPA reference 

values of 0.17 pounds BOD5 pcd and 0.20 pounds TSS pcd. Actual flows and loadings, as well as flows and 

loadings assuming standard IRSSW per capita values, are tabulated in Table 5. 
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Table 5: GWA Current Flows and Loadings VS Design Basis 

Parameter Flow (MGD) 
BOD5 

 (lbs/day) 
TSS 

 (lbs/day) 

Permitted Condition 
 16.02 27,256 32,066 

Current Low Flow Condition 
 9.55 12,542 16,882 

Current Loading (% of Design) 
 60 46 53 

Current Low Flow Condition (IRSSW 
per capita flows and loadings) 

10.49 17,838 20,986 

Current IRSSW Loading (% of Design) 65 65 65 

 

Using the more conservative approach of 90-day RA low flows and loadings shows that the loading to the 

plant is still well below the 80% trigger for critical review required by IEPA in terms of flows, organic 

loading, and solids loading.  

Note that this evaluation of plant capacity does not look at the plant’s capacity to meet future nutrient 

limits, which will require new treatment processes to be implemented to promote phosphorus and 

nitrogen removal. This will be discussed further in subsequent sections. 

3.4. Future Conditions 

A PE estimate for 2050 was developed by building off the 2024 PE estimate of 104,931 in Table 2 above, 

which assumed 2.8 PE/single-family residence (as established in the 2018 Facility Plan). Population growth 

estimates from Chicago Metropolitan Agency for Planning’s (CMAP) ‘ON TO 2050’ Comprehensive Plan 

for both the Village of Lombard and Village of Glen Ellyn were used to estimate population growth within 

the FPA. CMAP’s forecasts show that an approximate 10% increase in residential population is anticipated 

by 2050 for the Village of Lombard and Village of Glen Ellyn.  

GWA contacted the Village of Lombard and Village of Glen Ellyn for information on anticipated non-

residential growth in their zoning areas; however, no information could be obtained from either 

community. In the absence of this information, future PE was modeled to be entirely residential based on 

the growth projections provided by CMAP. Based on these assumptions, the total PE is expected to be 

115,488 in 2050. See Table 6 below for a summary of the 2050 PE estimate. 
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Table 6: GWA 2050 Projected PE 

Population Type Population Equivalent (PE) 

Residential PE Growth (10.06% of current total PE) 10,557 

Nonresidential PE Growth* 0 

Total Additional Future PE 10,557 

Current PE 104,931 

Total Anticipated 2050 PE 115,488 
*Nonresidential growth estimates could not be obtained from Village of Lombard and Village of Glen Ellyn. 

3.4.1. Future Capacity Requirements 

The future capacity requirements for GWA were evaluated in this study based on the 2050 PE estimates 

gathered in Table 6 above. Using these data, and a per capita daily average water usage of 78.4 GCD 

calculated between 2021 and 2023, the following Table 7 was developed to estimate reserve capacity in 

2050. 

Table 7: GWA 2050 Plant Flow and Loading Calculations 

Parameter Flow (MGD) 
BOD5 

 (lbs/day) 

TSS 

 (lbs/day) 

Current Rated Design Capacity 16.02 27,256 32,066 

Future Low Flow Condition (actual 

per capita flows and loadings) 
10.37 13,803 18,580 

Future Loading (% of Design) 65 51 58 

Future Low Flow Condition (IRSSW 

per capita flows and loadings) 
10.60 14,336 18,993 

Future IRSSW Loading (% of Design) 66 53 59 

 

Even with the conservative low-flow estimates calculated using the 90-day RA approach, the facility is 

expected to maintain reserve capacity for flow and BOD5/TSS loading. This remains the case even when 

applying IRSSW’s higher loading guidelines of 0.17 pounds of BOD5 and 0.20 pounds of TSS pcd. 

3.5. Current and Future Nutrient Loading and Design Concentrations 

To evaluate the optimal approach to biological nutrient removal (BNR) at the facility, two design flow and 

load conditions were used: 90-Day Average Low and Wet-Weather Max Month. 

3.5.1. 90-Day Average Low 

As discussed in the preceding sections, the 90-day average low flow was derived from the three-lowest-

flow-month average approach recommended by IRSSW. This method was chosen as a more 

representative and conservative way to capture average conditions. Current and future nutrient loadings 

of NH₃ and TP were calculated using the methodology outlined in Sections 3.3 and 3.4. This process began 
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by identifying the maximum annual 90-day RA load for each parameter from 2019 to 2023 to establish 

the current load. Future loads were then projected based on population growth estimates and average 

per capita loading calculated from current conditions. Using the 90-day average low flow in combination 

with the 90-day average low load for each constituent and flow/loading condition, the design 

concentrations were back-calculated. This approach was applied to both current and projected future 

conditions. 

3.5.2. Wet-Weather Max Month 

The Wet-Weather Max Month flow and load condition was estimated for confirming secondary treatment 

basin sizing implications under a non-average, more extreme seasonal scenario. The most extreme 

scenario would be the combination of high flows and high loads occurring simultaneously. Analysis of 

GWA’s historical process data, detailed in section 2.0 of the flows and loads project memorandum in 

Appendix A, revealed that such peaks in flows and loads can and do coincide with one another; this is 

particularly the case during the wet-weather periods from March to May. Based on these findings, it was 

recommended that the Wet-Weather Max Month flow and load condition constitute a combination of 

the max month flow and max month loads together. 

The Wet-Weather Max Month flows and loads were taken as the max annual 30-day RA from the last five 

full years of data. The future max month flow was calculated from a peaking factor relating the current 

max month flow (25.25 mgd) and current 90-day low flow (9.55 mgd) and then applied to the future 90-

day average low flow (10.37 mgd) to yield a future max month flow of 27.4 mgd. Like the 90-Day Average 

Low condition, the design concentrations for the Wet-Weather Max Month condition were back-

calculated based on the max month flows and loads. For the future load condition, it was assumed that 

flows and loads increase at the same rate, thus the design concentrations were assumed to remain 

constant and in combination with the future max month flow were used to calculate future loading. 

3.5.3. Current and Future Flows, Loads, and Design Concentrations 

A summary of the current and future influent flows, loads, and design concentrations is provided in Table 

8. These calculated values were carried forward into the secondary treatment process modeling efforts 

discussed below. 
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Table 8 - Summary of Current and Future Influent Flows, Loads, and  Design Concentrations 

Parameter Units 90-Day Average Low 30-Day Max Month 

Current Influent Flows and Loads 

Influent Flow mgd 9.55 25.25 

Influent Load    

BOD5 ppd 12,542 24,376 

TSS ppd 16,882 30,123 

NH3 ppd 2,038 3,175 

TP ppd 543 1,073 

Projected Future Influent Flows and Loads 

Influent Flow mgd 10.37 27.4 

Influent Load    

BOD5 ppd 13,664 26,558 

TSS ppd 18,335 32,748 

NH3 ppd 2,215 4,932 

TP ppd 588 1,166 

Calculated Design Concentrations 

BOD5 mg/L 158 116 

TSS mg/L 212 143 

NH3 mg/L 25.6 21.6 

TP mg/L 6.8 5.1 

 

3.6. Regulatory Considerations 

As part of this Facility Plan, concepts to modify the existing treatment processes at the plant were 

evaluated to meet potential future effluent limits for TN and TP. While the capacity analysis in previous 

sections show that the treatment plant as currently designed is adequate for current and future 

population demands, this is evaluated only based on flow and BOD/TSS loadings and does not account for 

changes to the NPDES permit for TN and TP effluent.  

The plant is currently not designed for optimal nutrient removal. As part of this study, biological process 

modeling and chemical phosphorus removal analysis was conducted to evaluate different process 

configurations for meeting TN and TP effluent limits. Section 5 summarizes the results of these modeling 

efforts and the conclusions from previous nutrient removal studies conducted for GWA. 
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4. Cost Updates – Non-BNR Capital Projects, Existing Wastewater 

Treatment Facility 

4.1. General Background 

As part of this Facility Plan, cost estimates were prepared for the non-BNR capital improvement projects 

identified in the 2018 Facility Plan that are still anticipated to proceed. A general description of those 

capital projects are as follows:   

Primary Clarifier & Gravity Thickener Improvements 

• Replacement of clarifier mechanisms. 

• Replacement of primary sludge pumps. 

• Replacement of gravity thickener mechanism. 

• Replacement of gravity thickener cover. 

Combined Sewerage Overflow (CSO) Improvements 

• Replacement of existing mechanical screen with a finer mechanical bar screen. 

• Replacement of four raw sewage pumps and motors. 

• Replacement of two existing aerated grit blowers. 

• Blasting/painting of excess flow clarifier mechanisms. 

• Chlorine disinfection upgrades. 

Intermediate Clarifier/Intermediate Pumping Station (IC/IPS) Rehabilitation 

• Replacement of two intermediate clarifier mechanisms, drive motors, draft tubes, and walkways. 

• Replacement of six telescoping valves. 

• Re-anchoring of weirs to weir wall. 

• Removal and replacement of IPS screw pumps #2 and #3. 

• Replacement of screw pump #1 bearings, gearbox, and motor. 

• Replacement of existing motor control centers (MCC) and programmable logic controllers (PLC). 

Final Clarifier Rehabilitation 

• Replacement of four clarifier mechanisms, drives, and gearboxes. 

• Blasting and coating of existing launders. 

• Rehabilitation of return activated sludge (RAS)/waste activated sludge (WAS) pumping station. 

Primary Sludge Direct Digester Feed  

• Re-routing of primary sludge force main from co-thickener to anaerobic digesters. 

• Cleaning of Anaerobic Digester #1 and disposal of digester contents. 
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Further descriptions of the project summary, basis of design, costing assumptions, and anticipated project 

schedules for these non-BNR capital projects are described in the Supplemental Technical Memorandum 

included as Appendix C. 

4.2. Cost Updates to Projects Identified in 2018 Facility Plan 

As part of this study, the 2018 OPCCs for non-BNR process improvements were re-evaluated and updated 

based on current equipment costs and updated price indices. Table 9 includes 2024 and expected 

construction year cost opinions for each of the previously identified projects. Notably, these costs account 

for the maximum scope of work that could be undertaken, contingent on the decision regarding the liquid 

treatment process improvements approach outlined in Section 5. 

Table 9: GWA Non-BNR Capital Project OPCCs 

Capital Project Name B&W 2024 OPCC Project Year OPCC 

Primary Clarifier Rehabilitation* -- $5,595,000 

Intermediate Clarifier/Intermediate 

Pumping Station Rehabilitation (2026) 
$4,686,300 $4,929,866 

Final Clarifier Rehabilitation (2026) $7,546,550 $7,933,809 

CSO Facility Rehabilitation (2028) $13,780,350 $15,239,441 

Primary Sludge Direct Digester Feed 

(2026) 
$693,750 $729,554 

*Actual bid price in 2024 

Further descriptions of the project, basis of design, and anticipated project schedules for these non-BNR 

capital projects are described further in the Supplemental Technical Memorandum appended to this 

report as Appendix C. Also included in the Supplemental Technical Memorandum are loan repayment 

schedules for these capital projects based on a 20-year loan term at 2% interest. Note that an OPCC was 

not prepared for the Primary Clarifier Rehabilitation project, as this project was already advertised to bid 

during the preparation of this Plan. 
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5. Liquid Treatment Process Improvements 

5.1. General 

GWA’s Main WWTF discharges to the East Branch of the DuPage River and ultimately to the DuPage River 

itself. According to the IEPA Clean Water Act Section 303(d) List, the DuPage River does not meet water 

quality standards for its intended use in most segments. The DuPage River is impaired for aquatic life 

based on low DO and high phosphorus concentrations. Elevated dissolved phosphorus concentrations are 

due to a combination of both non-point (such as agricultural runoff) and point (such as WWTF effluent) 

sources. 

GWA, among other communities along the DuPage River, formed the DRSCW in 2005 in order to address 

concerns about the East and West Branch DuPage River total maximum daily load (TMDL) allocations and 

the Salt Creek TMDL. The DRSCW is working with the IEPA to issue NPDES permits that will help achieve 

their goal of improving the water quality within the watershed. The details of expected limits for these 

permits are outlined in Section 2.2.2. 

5.2. Previous Nutrient Removal Studies 

Multiple consultants have evaluated options to meet a hypothetical future effluent TP limit as part of 

previous Facility Plans. Generally, previous efforts have indicated that: 

1) The TSHPOAS system cannot remove phosphorus biologically. 

2) Supplemental carbon is likely required to drive biological phosphorus removal in a conventional 

BNR approach. 

3) Chemical polishing is likely required in addition to supplemental carbon based on past sampling 

of influent carbon fractionation. 

The 2018 Facility Plan recommended maintaining the existing TSHPOAS system until such a time as TN 

and NH3 limits are determined. At the time of writing of that plan, a 1.0 mg/L TP limit was expected to 

apply in 2025. The 2018 Facility Plan recommended implementing chemical phosphorus removal to 

address the near-term phosphorus limit. Now, with more clarity on what future effluent TP limits are likely 

to be, this Plan focuses on detailed process modelling to determine the most beneficial option to comply 

with future nutrient limits. 

Previous nutrient removal studies have looked in detail at converting much of the existing TSHPOAS 

system into a new treatment process capable of EBPR. GWA staff have identified the significant challenges 

associated with maintaining existing plant operations during construction of a major (in-basin) conversion 

and requested that this Plan evaluate options to reduce construction sequencing challenges during the 

liquid treatment process conversion. 
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5.3. Biological Process Modelling 

Comprehensive steady-state process modelling was conducted to assess the hydraulic and biological 

loading capacities of the secondary treatment system for compliance with current and anticipated 

effluent permit limits. The study utilized BioWin (by EnviroSim, version 6.2), incorporating assumptions 

related to primary and secondary treatment, sludge handling, anaerobic digestion, and sidestream 

phosphorus sequestration. Special influent sampling campaigns provided key wastewater fractionation 

data for the steady-state modelling. The sampling data highlighted unique influent characteristics such as 

an elevated chemical oxygen demand (COD) to BOD₅ ratio (i.e., COD:BOD5) and a particulate-heavy carbon 

profile, which poses challenges for EBPR. A key recommendation emanating from this Plan is to 

implement routine special sampling to update/confirm the fractionation developed based on the 

abbreviated special sampling regime that supports the modelling efforts described herein. See 

Appendix D for recommendations for ongoing special sampling. 

The project memorandum in Appendix B provides a detailed summary of the modelling efforts conducted 

for this Plan, including a summary of the adopted key performance indicators (e.g., wastewater 

temperature, primary clarifier performance, aerobic solids retention time (aSRT), etc.). Key findings from 

the modelling and sensitivity analyses are discussed in the sections below.  

5.4. Biological Treatment Alternatives Analysis 

The project team identified the nitrifying A/O and A2O configurations as the two conventional treatment 

alternatives for meeting the future effluent TP limit. Two rounds of steady-state process modelling, with 

multiple sensitivity analyses, were conducted based on these configurations and the assumptions detailed 

in previous sections. 

The first round of modelling focused on a comparative analysis, with four model scenarios run for each 

treatment configuration under future 90-day average low flow and load conditions: 

1) Scenario 1: No external carbon addition; internal carbon generation via primary sludge 

fermentation; no sidestream phosphorus sequestration; DO concentration of 2 mg/L. 

2) Scenario 2: External carbon addition (as MicroC 2000); DO concentration of 2 mg/L. 

3) Scenario 3: External carbon addition (as MicroC 2000), sidestream phosphorus sequestration, and 

DO concentration of 2 mg/L. 

4) Scenario 4: Similar to Scenario 3 but operated at a reduced DO concentration of 0.7 mg/L. 

The following sections summarize the key findings from these modeling efforts. For brevity of this report, 

the numerical modeling results are presented in Appendix B. 

5.4.1. Anaerobic/Oxic (AO) Treatment Configuration 

Based on a target secondary effluent orthophosphate concentration of approximately 0.8 mg/L (initially 

acceptable for comparative analysis with the A2O process but later refined to a lower concentration to 

match anticipated regulatory limits), the process modeling yielded the following key findings. 
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1) Stable and robust EBPR is unlikely with the assumed influent fractionation unless external carbon 

is added. 

2) Primary sludge fermentation offsets only a portion of the external carbon demand required to 

achieve effluent phosphorus concentrations below 1 mg/L. It is likely not cost effective to 

construct primary sludge fermentation facilities for such a marginal offset in carbon demand. 

3) While sidestream phosphorus sequestration does not eliminate the need for external carbon, it 

significantly reduces the demand. This reduction in external carbon addition (e.g., MicroC 2000) 

lowers mixed liquor suspended solids (MLSS) concentrations, potentially enabling smaller 

aeration basins at the same target aSRT. 

4) Operating at low DO concentrations reduces carbon demand but is insufficient to fully offset the 

need for external carbon. 

The following aeration basin volumes are recommended for the 90-day average low flow and load 

condition: 

1) Anaerobic Volume: 1.15 million gallons (MG), approximately 25% of the total recommended 

aeration basin volume. 

2) Aerobic Volume: 3.46 MG, approximately 75% of the total aeration basin volume. 

3) Total Volume: 4.61 MG. 

Ultimately, upon discussion with GWA staff, the AO configuration was eliminated from further evaluation 

because it cannot be readily reconfigured to meet both a future effluent TP and TN limit if a TN limit is 

imposed in the future. 

5.4.2. Anaerobic/Anoxic/Oxic (A2O) Treatment Configuration 

Based on the same target secondary effluent orthophosphate concentration of approximately 0.8 mg/L, 

the process modelling yielded the same findings as the AO process with the following 

additions/exceptions: 

1) Additional external carbon would be required to simultaneously meet a future effluent nitrate, or 

TN limit. This was briefly evaluated but is not a near- or mid-term driver for GWA at this time. 

The following aeration basin volumes are recommended for the 90-day average low flow and load 

condition: 

1) Anaerobic Volume: 1.15 MG, approximately 20% of the total recommended aeration basin 

volume. 

2) Anoxic Volume: 1.15 MG, approximately 20% of the total recommended aeration basin volume. 

3) Aerobic Volume: 3.46 MG, approximately 60% of the total aeration basin volume. 

4) Total Volume: 5.76 MG. 

Ultimately, the A2O treatment configuration was eliminated from further evaluation because the only 

value the anoxic volume provides is for denitrification to meet a potential future effluent TN limit. 
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Operating in an A2O configuration in the absence of a TN limit increases the supplemental carbon demand 

increasing operational expenses for no reason in the short term. 

5.4.3. Extended AO Treatment Configuration 

Following discussions with GWA staff, the project team collaboratively selected an “extended AO” 

treatment configuration for further evaluation, including costing, site layouts, and additional modelling 

under future wet-weather maximum month conditions. This configuration addresses the infrastructure 

requirements for implementing EBPR in the coming years, with additional tankage volume allocated for 

in-line mixed liquor fermentation. If future effluent nitrogen limits require denitrification, a portion of the 

unaerated volume can be converted to anoxic volume, enabling a transition to the A2O configuration 

without significant reconfiguration. 

While initial planning for this configuration assumed the aeration basin volumes outlined in the A2O 

subsection, including a combined unaerated volume of 2.3 MG dedicated to anaerobic conditions, the 

project team determined that additional modelling was needed. This further analysis was aimed at 

evaluating whether additional basin volume would be required to meet wet-weather maximum month 

conditions. Based on this sensitivity analysis, the following supplemental carbon dosage and aeration 

basin volumes are recommended for wet weather maximum month flow and load condition: 

1) MicroC 2000 Dose-Response Curve (future wet-weather maximum month): 

a. Developed dose-response curves for MicroC 2000, plotted in Figure 6 of Appendix B, assuming 

no primary sludge fermentation and no sidestream phosphorus sequestration as a worst-case 

scenario. 

b. Extremely high Micro-C volumes (~2,000 gpd) are required to drive effluent soluble-P lower 

than 0.5 mg/L under maximum month conditions 

2) Anaerobic Volume: 4.27 MG (approximately 40% of the total aeration basin volume). 

a. If future nitrogen limits are implemented, a portion of this volume can be converted for anoxic 

conditions under an A2O configuration. 

3) Aerobic Volume: 6.4 MG (approximately 60% of the total aeration basin volume). 

4) Total Volume: 10.67 MG. 

This total volume of 10.67 MG represents an increase of approximately 4.9 MG compared to the aeration 

basin volume required to treat the 90-day average low-flow and load conditions. 

5.4.3.1. Extended AO Treatment Configuration with Sidestream Chemical Phosphorus Removal 

Consideration of the maximum month conditions resulted in nearly doubling the biological reactor sizes 

that are required for the 90-day low average conditions. To reduce the reactor sizes that need to be 

constructed (since facilities need to be constructed that can meet maximum month conditions), 

sidestream phosphorus removal was re-evaluated under maximum month conditions. 

Assuming chemical phosphorus removal would be implemented to drive centrate TP down to 50 mg/L, 

the following supplemental carbon dosage and reactor sizes were established. 
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1) MicroC 2000 Dose-Response Curve (future wet-weather maximum month): 

a. Developed dose-response curves for MicroC 2000, assuming no primary sludge fermentation 

and sidestream phosphorus sequestration (via alum addition). 

b. The Micro-C dosage was reduced to 1,400 gpd to drive effluent soluble-P lower than 0.5 mg/L 

under maximum month conditions. 

2) Anaerobic Volume: 3.47 MG (approximately 40% of the total aeration basin volume). 

a. If future nitrogen limits are implemented, a portion of this volume can be converted for anoxic 

conditions under an A2O configuration. 

3) Aerobic Volume: 5.20 MG (approximately 60% of the total aeration basin volume). 

4) Total Volume: 8.67 MG. 

This 2.0 MG reduction in reactor volumes also relies on allowing the MLSS in the aeration tanks during 

maximum month conditions to rise to 4,100 mg/L. In addition to reducing the reactor sizes, sidestream 

phosphorus removal also reduces the amount of Micro-C that needs to be added to meet the effluent TP 

limit. Table 10 demonstrates the incremental cost savings of implementing sidestream phosphorus 

removal. Overall, sidestream phosphorus removal reduces daily chemical costs by $963 per day, which 

indicates that it is economically favourable under maximum month conditions. 

Table 10: Incremental Cost of Sidestream Phosphorus Removal at Max Month 

Parameter 
Biological Supplemental Carbon 
(Micro-C) 

Sidestream P-Precipitation 
(Alum) 

Dose change (gpd) -640 +771 

Unit price $3.35 $1.40 

Extended ($/day) -$2,140 $1,080 

Net chemical savings ($/day) - $1,060 

Sludge production change (ppd) -2,000 (biological) 1,950 (chemical) 

Cake production change 
(CY/day) 

-4.3 7.23 

Net Change (CY/day) - 2.93 

Net sludge disposal cost ($/day) - $97 

Overall savings ($/day) $963 
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5.5. Chemical Phosphorus Removal 

As discussed in Section 5.4, it is theoretically possible to meet expected future effluent TP limits via EBPR, 

but significant quantities of supplemental carbon would be required. Another option exists, which is to 

replace or supplement biological treatment with chemical phosphorus removal. 

For each point on the 90-day average low flow and load MicroC 2000 dose response curve, plotted in 

Figure 5, the theoretical dose of alum to obtain an effluent soluble phosphorus concentration of 0.25 mg/L 

was calculated utilizing the following assumptions: 

1) The Al:P molar ratio for alum dosing was assumed to be 3.0 regardless of the initial phosphorus 

concentration. 

2) All alum that was assumed to react with phosphorus was assumed to form aluminium phosphate 

(Al(PO)4). 

3) All excess alum was assumed to form aluminium hydroxide (Al(OH)3). 

Ultimately, GWA seeks to meet the future effluent TP limit in the most cost-effective manner possible. As 

such, annual consumable costs were calculated for each point along the MicroC 2000 dose response curve. 

The unit prices shown in Table 11 were assumed. 

Table 11: Consumable Unit Price Assumptions 

Consumable Assumed Unit Price 

Aluminum Sulfate ($/gal) 1.40 

MicroC 2000 ($/gal) 3.35 

Dewatered Cake Disposal ($/CY) 32.95 

Liquid Oxygen ($/100 CF) 0.41344 

Energy ($/kWh) 0.10 

 

The results of the annual consumable cost analysis are shown in Figure 5. 
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Figure 5: Annual Consumable Cost Results Assuming Unit Prices in Table 10 

Figure 5 indicates that relying entirely on chemical phosphorus removal is marginally the most cost-

effective solution given the input unit prices. However, consumable costs are extremely similar and 

volatile (within less than 1%) up to approximately 800 gpd of Micro-C 2000 addition. 

To evaluate the sensitivity of the results to the input unit prices, a sensitivity analysis was run assuming 

that the price of alum increases to $2/gallon while holding the other unit prices shown in Table 11. The 

results are shown in Figure 6. 

 

 

Figure 6: Annual Consumable Costs with Alum Increased to $2/gallon 
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Figure 6 demonstrates that even for small increases in alum costs, the most cost-effective solution 

becomes more heavily reliant on EBPR. It is, of course, impossible to accurately predict changes to unit 

prices for chemicals between the time of writing of this report and the time that this project will be 

constructed. Therefore, two principal alternatives were identified for further consideration: 

1) Rehabilitate the TSHPOAS system and implement only chemical phosphorus removal. 

2) Construct a new biological treatment process with both supplemental carbon and metal salt 

polishing chemical feed facilities. This flexibility would allow GWA to determine relative chemical 

proportions based on current chemical pricing and actual performance of the biological system. 

5.6. Lifecycle Cost Analysis 

Clearly, the capital costs associated with rehabilitation of the existing TSHPOAS system and construction 

of a new EBPR system are substantially different. For that reason, a lifecycle cost analysis was performed 

considering the opinion of probable cost for construction of requisite infrastructure, as well as ongoing 

expenses for chemicals (supplemental carbon and/or metal salt), energy, sludge disposal, and liquid 

oxygen (TSHPOAS rehabilitation, only). This analysis is described in the subsections that follow. 

5.6.1. New Extended A/O Process 

Generally, the construction costs for a new extended A/O process include: 

1) New primary effluent pump station to divert primary clarifier effluent to the new aeration basins. 

2) 5.2 MG of aerobic aeration tank volume and 1.74 MG of anaerobic aeration tank volume. 

a. The construction of the remainder of the 1.74 MG of unaerated volume included in the 

Extended A/O process modelling was deferred to a “Phase 2” to reduce construction costs. 

That volume would only ever need to be constructed if a future TN limit came into play and 

an A2O process was required. 

3) Blower building. 

4) Chemical feed systems that could be located in the existing Cryo Building, which is no longer used. 

5) Site piping to connect the PE Pump Station to the new aeration basins, and the new aeration 

basins to the existing final clarifiers. 

The consumable costs include the items and unit prices shown in Figure 5. The lowest annual consumable 

cost was utilized in projecting the 20-year consumable costs with no inflation of unit prices. Changes in 

unit prices are highly likely, but any efforts at projecting future prices would be a guess and could result 

in erroneous inflation of costs. Further, a parcel acquisition cost of $1.2M was included in this analysis as 

shown and described in the following section. The lifecycle cost analysis for this alternative is shown in 

Table 12. A detailed OPCC is included as Appendix E. 
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Table 12: Extended A/O Process Lifecycle Cost 

New Extended A/O Process (Max Month Sizing) 

Description Probable Cost 

GENERAL CONDITIONS $770,000 

SITE WORK $1,130,000 

MODIFY TSHPOAS AS ANAEROBIC BIO P TANKS (DEFERRED TO 
PHASE 2) 

$0 

EXTENDED A/O PROCESS TANKS $16,206,390 

CHEMICAL FEED BUILDING - LOCATED IN EX CRYO BUILDING $510,000 

BLOWER BUILDING  $2,495,000 

PE TRANSFER PUMP STATION $3,000,000 

 Sub-Total $24,110,000 

 Electrical (20%) $1,420,000 

 Instrumentation (10%) $710,000 

 Construction Sub-Total $26,240,000 

 Contingency (30%) $7,870,000 

Overhead, Bonds, Profit, Insurance (15%) $3,940,000 

 Construction with Contingency $38,050,000 

Engineering, Legal, Admin (13%) $4,950,000 

 Probable Project Cost $43,000,000 

 20-Year Carbon, Metal Salt, and Sludge $28,738,975 

 Parcel Acquisition $1,200,000 

 Total 20-Year Costs $72,938,975 

 

5.6.1.1. New Extended A/O Process Preliminary Layouts 

One key issue not fully addressed in previous process modelling efforts was ensuring uninterrupted plant 

operations during the construction of a new EBPR process. Earlier plans focused on repurposing the 

existing TSHPOAS tankage as aeration tanks. In conversations with GWA staff, it was mutually agreed that 

modifying the existing TSHPOAS system while maintaining compliance with current NPDES permit limits 

would be very challenging during construction. This would lead to an extended construction schedule, 

higher costs, and higher risk of a permit violation. These discussions with GWA staff highlighted the 

preference for constructing new, independent aeration tanks to maintain operations during construction, 

manage costs, and mitigate risk of permit violations. This approach would minimize downtime, requiring 

only a brief shutdown to transition from the existing treatment process to the new system. There are two 

options that were discussed with GWA for locating the new infrastructure: on existing GWA property and 
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on adjacent parcels to be acquired by GWA. The only feasible location for new aeration basins within the 

existing fence line is in the location of the existing Administration Building and Maintenance Garage. The 

major downside to this location is that it would require the construction of a new Administration Building 

and Maintenance Garage, estimated conservatively at approximately $6.3M. Conversely, although the 

Main WWTF is located in a residential area, GWA already owns 21W518 Bemis Road (at the corner of 

Bemis Road and Sunnybrook Road) and could purchase the two lots to the west (21W534 and 21W546 

Bemis Road) to accommodate the new aeration tanks. Based on recent sale prices in the area, GWA 

advised using a price of $1.2M to acquire both parcels. Preliminary layouts are shown in Figure 7 and 

Figure 8. For the sake of the lifecycle cost evaluation, it was assumed that new parcels would be acquired. 

The intent of the layout shown in Figure 7 was to verify that it is possible to construct the requisite 

infrastructure on property already owned by GWA in the event that parcel acquisition is prevented from 

proceeding or becomes cost prohibitive. 

 

 

Figure 7: New A/O Process Layout on Existing GWA Property 
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Figure 8: New A/O Process Layout Assuming Parcel Acquisition 

5.6.2. Rehabilitate Existing Two-Stage High Purity Oxygen Activated Sludge System 

Another option to meet a future effluent TP limit is to rehabilitate the existing TSHPOAS system and rely 

entirely on chemical phosphorus removal. The costs to rehabilitate the TSHPOAS system were evaluated 

in the 2018 Facility Plan and updated as part of this plan. The TSHPOAS rehabilitation costs are tabulated 

in Table 13. A detailed OPCC is provided as Appendix E. 
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Table 13: Two-Stage High Purity Oxygen Activated Sludge Lifecycle Cost 

TSHPOAS Rehabilitation 

Description Probable Cost 

GENERAL CONDITIONS $1,690,000 

SITE WORK $390,000 

CHEMICAL FEED 
BUILDING - LOCATED IN 
EX CRYO BUILDING 

$510,000 

INTERMEDIATE CLARIFER 
REHABILITATION  

$1,870,000 

INTERMEDIATE 
PUMPING STATION 
REHABILITATION 

$1,360,000 

UNOX DECK AND MIXER 
REHABILITATION 

$4,420,000 

 Sub-Total $10,240,000 

 Electrical (20%) $2,050,000 

 Instrumentation (10%) $1,020,000 

 Construction Sub-Total $13,310,000 

 Contingency (40%) $5,320,000 

Overhead, Bonds, Profit, 
Insurance (15%) 

$2,000,000 

 Construction with 
Contingency 

$20,630,000 

Engineering , Legal, 
Admin (13%) 

$2,680,000 

 Probable Project Cost $23,310,000 

20-Year Oxygen Costs $7,500,000 

 20-Year Metal Salt and 
Chemical Sludge 

$28,487,616 

 Total 20-Year Costs $59,297,616 

 

5.6.3. Lifecycle Cost Comparison 

Clearly, the TSHPOAS rehabilitation has the lower of the two 20-year lifecycle costs. The TSHPOAS lifecycle 

cost of approximately $59.3M is approximately 81% of that for the new extended A/O process. Figure 9 

demonstrates that construction of the new extended A/O process is approximately $20M more expensive 

than rehabilitating the existing process, but the 20-year consumable costs are approximately $7.5M 

lower. While cost is a factor in selecting the most favorable alternative, a more comprehensive evaluation 

is provided in Section 5.8. 



  

 

Facility Plan - 2024 Liquid Treatment Process Improvements 41 
2326150.00   

 

 

  

Figure 9: Lifecycle Cost Comparison 

5.7. Downstream Process Impacts 

Before moving on to a comprehensive ranking and prioritizing exercise, it is important to ensure that there 

are no downstream impacts of either the new extended A/O process or the TSHPOAS rehabilitation with 

chemical phosphorus removal that would require downstream improvements. The following subsections 

evaluate the capacities of the existing secondary clarifiers, anaerobic digesters, and belt filter presses 

(BFPs), respectively. 

5.7.1. Existing Final Clarifier Capacity 

A state point analysis (SPA) was conducted at the future wet weather maximum month condition to 

estimate, at a high level, if the existing units can handle the anticipated future BNR conditions. The main 

driver for this analysis is that a new Extended A/O process would need to operate at higher MLSS 

concentrations than the existing TSHPOAS system does currently. This analysis assumed the following 

conditions: 

1) Maximum aeration basin MLSS of 4,000 mg/L. 

2) 30-minute sludge volume index (SVI) of 150 milliliters per gram (mL/g). 

3) The “Daigger and Roper” sludge settling correlation model. 

4) Four clarifier units in service, with a total surface area of approximately 57,256 square feet (ft2). 

5) A non-ideality factor of 1.15. 

6) RAS flow of 80% of the facility’s influent flow. 

Figure 10 presents the resulting SPA plot, which suggests that the existing clarifiers can treat a peak flow 

of approximately 37.5 MGD, corresponding to a calculated solids loading rate (SLR) of 39.4 pounds per 

square foot per day (lb/day/ft2) and surface overflow rate (SOR) of 655 gallons per day per square foot 

 $-

 $10,000,000

 $20,000,000

 $30,000,000

 $40,000,000

 $50,000,000

 $60,000,000

 $70,000,000

 $80,000,000

Construction 20-Year Consumables Total

New Extended A/O Process TS-HPOAS Rehabilitation



  

 

Facility Plan - 2024 Liquid Treatment Process Improvements 42 
2326150.00   

 

(gpd/ft2). For comparison, the calculated SLR and SOR at the permitted design max flow of 47 MGD are 45 

lb/day/ft2 and 821 gpd/ft2, respectively. IRSSW allows SLRs up to 50 lb/day/ft2 and SORs up to 1,000 

gpd/ft2. Although the SPA suggests clarification failure may occur short of design maximum flow, the 

existing final clarifiers meet all settling requirements outlined in IRSSW. Therefore, additional secondary 

clarifier capacity is likely not required. It is recommended, however, that the designer of the final clarifier 

improvements project complete a detailed analysis (potentially including computational fluid dynamics) 

to ensure that any improvements made to the final clarifiers will be sufficient to handle potential future 

process changes. Some options to enhance the settling performance of the existing final clarifiers include 

Stamford baffles, energy dissipating inlets, and sludge densification (e.g., inDENSE™ hydrocyclones). 

 

Figure 10: State Point Analysis Plot Estimating Peak Flow Capacity of Existing Secondary Clarifiers 

5.7.2. Existing Anaerobic Digester Capacity 

GWA currently utilizes three digesters – two primary digesters in parallel that both flow to a secondary 

digester for further processing. Table 14 summarizes the physical properties of the digesters. 

Table 14: Anaerobic digester properties 

Digester Volumes 

  Quantity Unit 

Digester 1: Primary Digester 933,000  Gallons 

Digester 2: Primary Digester 525,000  Gallons 

Digester 3: Secondary Digester 375,000  Gallons 

Total Volume of Digesters 
1,833,000  Gallons 

245,053  Cubic Feet 
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Digester capacity was evaluated for the new Extended A/O process under 90-day low average conditions, 

max month without sidestream phosphorus sequestration, and max month with sidestream phosphorus 

sequestration. Additionally, capacity was evaluated for a purely chemical phosphorus removal system. 

The results are summarized in Table 15. Note that the listed hydraulic and solids loadings include the 

volume of the primary digesters, only. 

Table 15: Anaerobic Digester Capacity Evaluation 

 Biological Phosphorus Removal 
Chemical 
Phosphorus 
Removal 

 90-Day Low Average Max Month 
Max Month 
w/ 
Sidestream P 

Max Month 

Primary sludge 
(ppd) 

6,128 8,782  8,782  8,782 

Waste Activated 
Sludge (ppd) 

12,362 21,183 18,486 12,503 

Chemical sludge 
(ppd) 

-    -    1,945 5,653 

Primary digester 
loading (ppd 
VSS/kcf) 

70  112 102 81 

Primary digester 
loading (gpd) 

99,876 129,563 130,025 128,693 

Primary digester 
HRT (days) 

14.60 11.3 11.2 11.3 

 

IRSSW suggests that completely mixed digesters can be loaded at an organic loading rate up to 80 pounds 

per day volatile suspended solids per 1,000 cubic feet (ppd VSS/kcf). For the 90-day low average, the 

organic loading rate is roughly 70 ppd VSS/kcf, which meets the IRSSW requirements. For maximum 

month biological conditions, the organic loading rate without sidestream phosphorus removal is 

approximately 112 ppd/kcf and with sidestream removal it is 100 ppd/kcf. Organic loading rates around 

100 ppd/kcf are generally well tolerated. The Water Environment Federation (WEF) Manual of Practice 

(MOP) 11 suggests organic loading rates between 100 and 200 ppd/kcf are typical. GWA currently co-

digests fats, oils, and grease with their primary and waste activated sludge and has not observed digester 

upsets until they get into organic loading rates around 150 ppd/kcf. 

The 90-day low average hydraulic retention time (HRT) of 14.6 days is on the low end of the typical 15-20 

day range that is customary in the United States. For the maximum month conditions, HRTs fall to around 

11.25 days depending on the scenario. WEF MOP 11 supports intermittent digester HRTs as low as 10 

days. 
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One important note is regarding the mass of primary sludge that is shown in all of the maximum month 

conditions. The BioWin modelling shows potential primary sludge capture of approximately 17,000 ppd 

of primary sludge during maximum month flows and loadings. However, current plant data indicate that 

on average, only 4,000 ppd of primary sludge is pumped to the digesters, irrespective of changes to flows 

and loadings. The primary sludge pumping operations are being adjusted as part of the ongoing primary 

clarifier improvements project. A key consideration during maximum month conditions is for GWA staff 

to monitor the mass of primary sludge pumped to the digester to prevent organic overload. Overall, it 

seems that additional digester capacity will not be necessary to support the liquid treatment process 

modifications required to meet the effluent TP limit. 

5.7.3. Belt Filter Press Capacity Evaluation 

Downstream of the anerobic digesters, GWA employs two BFPs to dewater digested sludge prior to 

disposal. The BFPs were rebuilt in 2022 and have the capabilities outlined in Table 16. Notably, GWA 

operates their BFPs seven days per week, and six – eight hours per day. The decision was made in 2022 to 

rebuild the BFPs rather than replace them with larger (and potentially more units) because any additional 

BFP capacity would require a new building, which was cost prohibitive at the time. 

Table 16: Belt Filter Press Performance Data 

Belt Filter Presses 

Qty                     2   

Size                     2 meters 

Solids Loading Capacity/Unit                 800  lb/m/hr 

Solids Loading Capacity/Time              3,200  lb/hr 

Hydraulic capacity/m                   75  gpm/m 

Hydraulic capacity                 300  gpm 

Operating Schedule                     8  hours/day 

                      7  days/week 

Solids Loading Capacity/Op Day           25,600 lb/op day 

Solids Loading Capacity/Op Week         179,200  lb/op week 

Hydraulic Capacity/Op Day         144,000  gal/op day 

Hydraulic Capacity/Op Week      1,008,000 gal/op week 

 

Assuming 55% volatile solids reduction in the digesters and 1.75% total solids coming out of the digesters, 

the capacity of the existing BFPs under 90-day low average and maximum month conditions for both EBPR 

and chemical phosphorus removal are shown in Table 17. 
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Table 17: Existing BFP Capacity Evaluation 

 Biological Phosphorus Removal 
Chemical Phosphorus 

Removal 

 90-Day Low Average 
Max 

Month 

Max Month w/ 

Sidestream P 
Max Month 

Digester VS out 

(ppd) 
6,100 9,834 8,985 7,100 

Digester TS out 

(ppd) 
11,035 17,946 18,232 18,260 

BFP hydraulic 

loading/week 
529,245  860,694 874,428 875,793 

BFP hydraulic 

loading capacity 
1,008,000  1,008,000 1,008,000 1,008,000 

BFP solids 

loading/week 
77,243  125,618 127,623 127,822 

BFP solids loading 

capacity 
179,200 179,200 179,200 179,200 

 

Table 17 demonstrates that the existing BFP capacity is sufficient under maximum month conditions for 

both EBPR and chemical phosphorus removal. 

5.8. Ranking and Prioritizing 

GWA staff, together with Baxter & Woodman and Carollo, went through an iterative process to select the 

criteria upon which alternatives would be evaluated. Ultimately, GWA decided to utilize the criteria shown 

in Table 18. 
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Table 18: Evaluation Criteria 

Criteria Evaluation Criteria with Definitions/Descriptions 

1 Compliance Ability to meet current and known future permit limits. 

2 Lifecycle Costs 

Conceptual level capital cost estimate for implementing the 
alternative at the WWTF + conceptual level O&M cost estimates for 
implementing the alternative at the WWTF. O&M costs include 
energy, consumable chemicals, labor, and materials 

3 
Ease of 
Construction 
Phasing/Sequencing 

The extent to which the alternative will impact the existing plant 
operations during construction. 

4 
Reliability and 
Redundancy 

Ability of the alternative to absorb issues. Power outages, natural gas 
outages, flow swings, changes in process conditions, etc., are 
considered. 

5 
Operational 
Impacts/ Flexibility 

This criterion considers impacts on current operations, operational 
complexity of the alternative, and the ability of the alternative to 
create or maintain flexible platforms to accommodate future 
improvements. The relative impacts to workforce staffing and 
required operator knowledge are included in the assessment relative 
to this criterion. 

6 
Opportunity Cost - 
Land Use Model 

This criterion considers the opportunity cost of using space on-site 
that could otherwise be beneficially used for other 
activities/infrastructure. Alternatives receive higher scores where 
they have the lowest opportunity-cost and make the most beneficial 
use of space that is consumed on-site. 

 

The criteria were weighted relative to one other using a pairwise comparison analysis. The matrix 

generated based on the qualitative rankings and discussions that were used to develop the relative 

weights is shown in  

 

 

 

 

 

 

 

 

Figure 11. 
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Criteria

Compliance 
(conventional 
pollutants and 

nutrients)
Lifecycle Costs 
(CAPEX + OPEX)

Ease of 
Construction 

Phasing/Seque
ncing

Reliability and 
Redundancy

Operational 
Impacts/Flexibility

Opportunity 
Cost - Land Use 

Model Score Relative Weights
Compliance (conventional pollutants and 
nutrients)

1 5.00 3.00 2.50 4.00 5.00
20.5 33.9%

Lifecycle Costs (CAPEX + OPEX) 0.20 1 3.00 0.33 0.33 1.00 5.9 9.7%
Ease of Construction Phasing/Sequencing 0.33 0.33 1 0.25 1.00 1.00 3.9 6.5%
Reliability and Redundancy 0.40 3.00 4.00 1 2.50 5.00 15.9 26.3%
Operational Impacts/Flexibility 0.25 3.00 1.00 0.40 1 5.00 10.7 17.6%
Opportunity Cost - Land Use Model 0.20 1.00 1.00 0.20 0 1 3.6 6.0%
Total 60 100%

 

 

 

 

 

 

 

 

 

 

 

Figure 11: Pairwise Criteria Matrix 
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Once criteria were developed and prioritized, the New Extended A/O Process and TSHPOAS alternatives 

were compared against one another to determine the most favourable liquid treatment process 

alternative. Alternatives were scored on a one to five scale with a score of three representing the baseline. 

Scores lower than three represent alternatives that are less favourable for a given criterion than baseline, 

and scores higher than three are more favourable for a given criterion than baseline. 

Detailed scoring is provided in Table 19 and the weighted scores for the New Extended A/O and TSHPOAS 

Rehabilitation are shown in Figure 12. 

It was therefore determined that the New Extended A/O process is most favourable with respect to GWA’s 

long-term goals. 

 

Figure 12: Weighted scoring summary 
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Table 19: New Extended A/O Versus TSHPOAS Rehabilitation Detailed Comparison 

    Criterion     

    Compliance Lifecycle Costs Ease of Construction 

Phasing/Sequencing 

Reliability and 

Redundancy 

Operational Impacts/ 

Flexibility 

Opportunity 

Cost - Land Use 

Model 

Total Raw 

Score 

Total 

Weighted 

Score 

  Criterion Weight 34% 10% 6% 26% 18% 6%     

Alternative Description                   

Baseline Score 3 3 3 3 3 3     

  Justification Baseline Baseline Baseline Baseline Baseline Baseline     

New Extended A/O Score 5 2 2 5 5 3 22 4.40 

  Justification Can meet both TP and potential 

future TN limit. 

More than 20% more 

costly than lowest. 

Requires 

transitioning away 

from existing process 

which will be 

disruptive. 

New treatment process 

design for full 

redundancy. New 

technology 

Allows for both chem-P and 

bio-P. If chemical prices 

change, can adjust preferred 

treatment modality. 

Builds new 

infrastructure 

with options to 

repurpose 

existing in the 

future 

    

TSHPOAS Rehabilitation Score 3 5 2 3 2 4 19 3.01 

  Justification Can only meet TP. Would 

require overhaul if TN limit is 

imposed. 

Lowest lifecycle cost 

alternative. 

Rehab-in-place of 

existing 

infrastructure. 

Difficulties 

maintaining 

operations while 

active reactors are 

rehabilitated. 

Provide redundancy. 

Limited 

manufacturers/supplies 

of TSHPOAS equipment 

Locks GWA into a long-term 

future utilizing HPO. If liquid 

oxygen prices increase, GWA 

has no relief 

Makes 

beneficial use 

of existing 

infrastructure 

and leaves 

space for future 

expansion. 
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5.9. Conclusions and Recommendations 

1) Perform ongoing special sampling to confirm influent wastewater fractionation for design of 

future liquid treatment process improvements. 

2) Rehabilitation of the TSHPOAS system commits GWA to purchasing liquid oxygen in the long 

term. If liquid oxygen prices increase significantly in the future, GWA’s only relief is to 

reconstruct the previous cryogenic plant, which was recently decommissioned due to the cost 

of rehabilitation. 

a.  Additionally, if the TSHPOAS system is rehabilitated and a TN limit is enforced, the 

rehabilitated TSHPOAS system would have no way to meet that limit, and a new liquid 

treatment process would need to be constructed. 

3) The Extended A/O process alternative excels in the criteria to which GWA assigned the highest 

priority: Compliance, Reliability and Redundancy, and Operational Impacts/Flexibility. These 

non-cost factors offset the additional $14M in estimated 20-year lifecycle cost in the pairwise 

criteria evaluation. 

4) The Extended A/O process should be equipped with chemical feed facilities for both 

supplemental carbon and chemical coagulant precipitation (mainstream and sidestream). 

These facilities will provide GWA with the ability to bias their reliance on EBPR or chemical 

phosphorus removal based on future changes in unit prices of chemicals or changes to 

quantity/quality of secondary treatment carbon loading. 

5) The proposed Extended A/O process is recommended to be constructed in two phases: 

a. New primary effluent pump station, anaerobic and aerobic reactors, blower building, and 

chemical feed facilities for phosphorus removal, only. 

b. If a TN limit is implemented, conversion of a portion of the previous TSHPOAS reactors to 

anaerobic volume, and conversion of the previously constructed anaerobic volume to 

anoxic (addition of nitrified mixed liquor recirculation pumps). 

i. A planning level cost opinion for the Phase 2 work is $3M 

c. This phased approach limits the construction cost of new infrastructure in Phase 1 to 

what is required to comply with known effluent permit limits. If a TN limit is imposed, 

the costs for Phase 2 can be justified at a later date. 
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Illinois Environmental Protection Agency 
1021 North Grand Avenue East    P.O. Box 19276    Springfield    Illinois    62794-9276    (217)782-3397 

 

Rev. 6/2023 
 

WATER POLLUTION CONTROL LOAN PROGRAM (WPCLP) 
INSTRUCTIONS FOR FUNDING NOMINATION FORMS FOR LOAN ASSISTANCE 

 
Funding Nomination Forms must be received by the Agency on or before March 31st preceding the fiscal year for which 
assistance is requested.  To appear on the Agency’s Project Priority List, a loan applicant must submit a Funding 
Nomination Form each year prior to March 31st.  To be eligible for the annual Intended Funding List, a Project Plan must 
be approved by March 31st.  A separate form is needed for each loan.   
 
Mail completed forms to: IFAS, 1021 North Grand Avenue East, P.O. Box 19276, Springfield, IL 62794-9276. 
 
1. Legal name of the loan applicant that will own the facilities to be constructed. 
 
2. Provide the mailing address of the loan applicant.  
 
3. Check the box that describes your organization.  Units of Local Government include cities, villages, towns, townships, 

water districts, etc.  Choose OTHER for a type of organization that is not listed. 
 
4. The county and legislative district should be consistent with the mailing address. 
 
5. The authorized representative must be the person or officer with the local government unit that will be responsible 

to execute loan documents. 
 
6. The name of the architectural/engineering consultant or other person that will be responsible for the facility planning, 

design and construction of the loan project. 
 
7. Provide a brief description of the proposed project along with the total estimated cost.  Unless the loan is only funding 

a portion of the project, the cost should include construction, planning, design, legal services, construction oversight, 
and a 10% contingency.  If the loan is only financing a portion, do not include costs which will be paid by other funding 
sources or local funds.  For example, if IEPA is only funding construction, insert the estimated cost of construction plus 
a 10% contingency. 

 
8. Briefly explain why the project is necessary.  If the project is compliance related, indicate as such. Compliance will be 

verified by the Agency.  For loan program purposes, compliance projects are those projects that meet the one or more 
of the criteria listed below. 

 
a. The Project is necessary to correct a situation that has resulted in the applicant receiving a Violation Notice, 

Compliance Commitment Agreement, or Noncompliance Advisory from IEPA. 
 

b. The project is necessary to correct a violation that has resulted in referral to the IL Attorney General’s Office, 
referral to USEPA, a court order directing the applicant to remedy the situation, or an administrative order from 
USEPA directing the applicant to remedy the situation.  

 
c. Project that will correct a design, operation or maintenance issue which resulted in the applicant being placed on 

the Agency’s restricted status list or critical review list.   
 
9. Project location refers to the construction location.  If the project involves multiple locations, describe each.  Examples 

are below.  
 

a. An address or addresses when available. 
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b. For pipe projects, a description such as Grand Avenue between 9th St. and 11th St., or 500 feet northwest of the 
intersection of County Road 6 and Rural Drive.  Descriptions may be used for other circumstances: streambank 
projects, detention basins, etc. without addresses. (Continued on back.) 

 
c. For large or citywide pipe projects, the center point of construction may be used.  An address at the center of 

construction may be used.  This could be utilized if all mains in a specific ward or area were being replaced. 
 

d. Longitude and Latitude may be used.  
 

10. Does the applicant own and operate a Wastewater Treatment Facility? If YES is selected, only complete questions a) 
through e).  If NO is selected, answer questions f) and g).  Many communities own their sewers and pump stations, 
but waste water is piped to another community, sanitary district, or water reclamation district for treatment.  The 
largest water reclamation district in IL is the Metropolitan Water District of Greater Chicago which provides 
wastewater treatment for over 100 municipalities.   

 
11. Provide the service population for the applicant.  If the applicant serves multiple municipalities, provide the service 

population for each municipality.  If the applicant serves unincorporated areas, provide the service population for 
those areas as well.  Service population is not service connections or billed units.  It is the number of people served 
by the system.  

 
12. The applicant has implemented or is currently developing a system-wide Asset Management Plan (AMP) or 

equivalent. An AMP is any system-wide plan that contains information on asset conditions, service levels, customer 
needs, and financial resources.  This plan will ensure the applicant can conduct planned maintenance and repair, 
replace and upgrade capital assets to reliably provide quality service for the foreseeable future.   

 
Equivalent plans include systemwide Fiscal Sustainability Plans (FSP), CMOMs, certain Capital Improvements Plans, 
etc.  Loans funds can be used to develop and implement a system-wide AMP.  If YES is selected, IEPA may request a 
copy of the applicant’s AMP. 

 
13. Provide answers regarding the how the project implements or utilizes conservation practices, resiliency components, 

green infrastructure, or eliminates potential public health issues.  
 

a. Answer YES if the project will result in a 20% or greater reduction in water or energy usage by the applicant.  This 
includes projects that utilize renewable energy to reduce expenditures or produce renewable energy through 
measures such as incorporating solar panels or wind turbines. Answer YES if the project incorporates water 
recycling or reuse of wastewater.  
 

b. Answer YES if the project includes resiliency components including facilities built for redundancy.  A utility's 
resiliency is the ability to provide uninterrupted service and this can be affected by manmade or natural 
occurrences such as earthquakes, drought, flooding, or climate change.  
 

c. Answer YES if the project includes other types of “Green Infrastructure” including, but not limited to, LEED 
certified buildings, green roofs, cisterns, gray water use, rain gardens, constructed wetlands, riparian buffers or 
pervious pavement. 
 

d. Answer YES if the project implements any agricultural best management practices (BMPs)? 
 

e. Will the project correct a situation that has resulted in sewer overflows or basement backups? 
 

f. Answer YES if 50% or more of the project’s cost is to provide sewer service to an unsewered area? 
 

14. Provide an estimated schedule of the events listed. When planning is approved, IEPA sends a letter to the applicant.  
Planning approval is effective for five years.  

 
15. If the Project has received an IEPA construction permit provide the appropriate information requested (i.e. Permit 

Number and date the permit was issued). 
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FUNDING NOMINATION FORM 
FOR WATER POLLUTION CONTROL LOAN PROGRAM

FOR AGENCY USE ONLY 

Date Received 

Annual Filing Deadline: March 31st 

Loan Number: L17 
 Check here if new project without a loan number

1. Legal Name of Applicant:

2. Address of Applicant:

3. Organizational Type: 4. Location Information:
 Unit of Local Government a. County:

   

 Investor-Owned Water Utility b. U.S. Congressional District #:
  

 Not for Profit Water Corporation c. Illinois House District #:
  

 Mutually or Cooperatively Owned Water System d. Illinois Senate District #:
  

 Other: e. Public Water Supply ID #:

5. Authorized Representative: 6. Engineer:
Name: Name: 

  

Title: Firm: 
Phone: Address: 

 

Email: 

 

Phone: 
 

Email: 

7. Brief Description of Proposed Project Including Cost Estimate Estimated Cost: 
(Attach additional pages if necessary)

8. Reason for Project:
If this project is compliance-related, or will resolve water quality issues such as taste, odor, or color, indicate above. 

9. Project Location(s):
(May be address, address start & end points, latitude/longitude, or brief description) 
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10. Does the applicant own and operate a Wastewater Treatment Plant or Facility?  YES  NO
If YES, complete a. through e. If Applicant has multiple treatment facilities, questions only apply to facilities 
impacted by the proposed project. 

a. NPDES Permit Number(s) of the Treatment Facility(s):
 

b. Name of Treatment Facility(s):
 

c. Design Average Flow (DAF) of the Treatment Facility: MGD 
 

d. Latitude and Longitude of the discharge (from NPDES permit):
 

e. Name of the receiving body of water (from NPDES permit):
If NO, complete f. and g. 

f. Name of entity providing wastewater treatment:
 

g. Average flow per day delivered to this facility by the applicant: MGD 

11. Population Served of the Loan Applicant:

12. Protection of Assets (using AMP of Equivalent):
 

a. Has the loan applicant has implemented a system-wide Asset Management Plan (AMP)?  YES  NO
   

b. Is the loan applicant currently developing a system-wide Asset Management Plan?  YES  NO
   

c. With the loan be used to develop a system-wide Asset Management Plan?  YES  NO

13. Additional Questions regarding this Project:
 

a. Will the project result in a 20% or greater reduction in water or energy use by the applicant?  YES  NO
   

b. Does the project include resiliency components, such as facilities built for redundancy?  YES  NO
   

c. Does the project implement green infrastructure, such as green roofs, constructed wetlands,
etc.?

 YES  NO

   

d. Does the project implement one or more agricultural best management practices (BMPs)?  YES  NO
   

e. Will the project correct a situation that has resulted in overflows or basement backups?  YES  NO
   

f. Will 50% or more of the project costs provide service to an unsewered area?  YES  NO

14. Proposed Project Schedule:
a. Project Plan Approval Date:

b. Advertise for Bids:
 

c. Construction Start Date:
 

d. Completion of Construction:

15. Has the loan applicant received an IEPA construction permit?  YES  NO  No Permit Required
If YES, complete a and b below:

a. Permit #:
 

b. Date Permit Issued:

Authorized Representative: Date: 
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WATER POLLUTION CONTROL LOAN PROGRAM (WPCLP) 
INSTRUCTIONS FOR FUNDING NOMINATION FORMS FOR LOAN ASSISTANCE 

 
Funding Nomination Forms must be received by the Agency on or before March 31st preceding the fiscal year for which 
assistance is requested.  To appear on the Agency’s Project Priority List, a loan applicant must submit a Funding 
Nomination Form each year prior to March 31st.  To be eligible for the annual Intended Funding List, a Project Plan must 
be approved by March 31st.  A separate form is needed for each loan.   
 
Mail completed forms to: IFAS, 1021 North Grand Avenue East, P.O. Box 19276, Springfield, IL 62794-9276. 
 
1. Legal name of the loan applicant that will own the facilities to be constructed. 
 
2. Provide the mailing address of the loan applicant.  
 
3. Check the box that describes your organization.  Units of Local Government include cities, villages, towns, townships, 

water districts, etc.  Choose OTHER for a type of organization that is not listed. 
 
4. The county and legislative district should be consistent with the mailing address. 
 
5. The authorized representative must be the person or officer with the local government unit that will be responsible 

to execute loan documents. 
 
6. The name of the architectural/engineering consultant or other person that will be responsible for the facility planning, 

design and construction of the loan project. 
 
7. Provide a brief description of the proposed project along with the total estimated cost.  Unless the loan is only funding 

a portion of the project, the cost should include construction, planning, design, legal services, construction oversight, 
and a 10% contingency.  If the loan is only financing a portion, do not include costs which will be paid by other funding 
sources or local funds.  For example, if IEPA is only funding construction, insert the estimated cost of construction plus 
a 10% contingency. 

 
8. Briefly explain why the project is necessary.  If the project is compliance related, indicate as such. Compliance will be 

verified by the Agency.  For loan program purposes, compliance projects are those projects that meet the one or more 
of the criteria listed below. 

 
a. The Project is necessary to correct a situation that has resulted in the applicant receiving a Violation Notice, 

Compliance Commitment Agreement, or Noncompliance Advisory from IEPA. 
 

b. The project is necessary to correct a violation that has resulted in referral to the IL Attorney General’s Office, 
referral to USEPA, a court order directing the applicant to remedy the situation, or an administrative order from 
USEPA directing the applicant to remedy the situation.  

 
c. Project that will correct a design, operation or maintenance issue which resulted in the applicant being placed on 

the Agency’s restricted status list or critical review list.   
 
9. Project location refers to the construction location.  If the project involves multiple locations, describe each.  Examples 

are below.  
 

a. An address or addresses when available. 
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b. For pipe projects, a description such as Grand Avenue between 9th St. and 11th St., or 500 feet northwest of the 
intersection of County Road 6 and Rural Drive.  Descriptions may be used for other circumstances: streambank 
projects, detention basins, etc. without addresses. (Continued on back.) 

 
c. For large or citywide pipe projects, the center point of construction may be used.  An address at the center of 

construction may be used.  This could be utilized if all mains in a specific ward or area were being replaced. 
 

d. Longitude and Latitude may be used.  
 

10. Does the applicant own and operate a Wastewater Treatment Facility? If YES is selected, only complete questions a) 
through e).  If NO is selected, answer questions f) and g).  Many communities own their sewers and pump stations, 
but waste water is piped to another community, sanitary district, or water reclamation district for treatment.  The 
largest water reclamation district in IL is the Metropolitan Water District of Greater Chicago which provides 
wastewater treatment for over 100 municipalities.   

 
11. Provide the service population for the applicant.  If the applicant serves multiple municipalities, provide the service 

population for each municipality.  If the applicant serves unincorporated areas, provide the service population for 
those areas as well.  Service population is not service connections or billed units.  It is the number of people served 
by the system.  

 
12. The applicant has implemented or is currently developing a system-wide Asset Management Plan (AMP) or 

equivalent. An AMP is any system-wide plan that contains information on asset conditions, service levels, customer 
needs, and financial resources.  This plan will ensure the applicant can conduct planned maintenance and repair, 
replace and upgrade capital assets to reliably provide quality service for the foreseeable future.   

 
Equivalent plans include systemwide Fiscal Sustainability Plans (FSP), CMOMs, certain Capital Improvements Plans, 
etc.  Loans funds can be used to develop and implement a system-wide AMP.  If YES is selected, IEPA may request a 
copy of the applicant’s AMP. 

 
13. Provide answers regarding the how the project implements or utilizes conservation practices, resiliency components, 

green infrastructure, or eliminates potential public health issues.  
 

a. Answer YES if the project will result in a 20% or greater reduction in water or energy usage by the applicant.  This 
includes projects that utilize renewable energy to reduce expenditures or produce renewable energy through 
measures such as incorporating solar panels or wind turbines. Answer YES if the project incorporates water 
recycling or reuse of wastewater.  
 

b. Answer YES if the project includes resiliency components including facilities built for redundancy.  A utility's 
resiliency is the ability to provide uninterrupted service and this can be affected by manmade or natural 
occurrences such as earthquakes, drought, flooding, or climate change.  
 

c. Answer YES if the project includes other types of “Green Infrastructure” including, but not limited to, LEED 
certified buildings, green roofs, cisterns, gray water use, rain gardens, constructed wetlands, riparian buffers or 
pervious pavement. 
 

d. Answer YES if the project implements any agricultural best management practices (BMPs)? 
 

e. Will the project correct a situation that has resulted in sewer overflows or basement backups? 
 

f. Answer YES if 50% or more of the project’s cost is to provide sewer service to an unsewered area? 
 

14. Provide an estimated schedule of the events listed. When planning is approved, IEPA sends a letter to the applicant.  
Planning approval is effective for five years.  

 
15. If the Project has received an IEPA construction permit provide the appropriate information requested (i.e. Permit 

Number and date the permit was issued). 
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FUNDING NOMINATION FORM 
FOR WATER POLLUTION CONTROL LOAN PROGRAM

FOR AGENCY USE ONLY 

Date Received 

Annual Filing Deadline: March 31st 

Loan Number: L17 
 Check here if new project without a loan number

1. Legal Name of Applicant:

2. Address of Applicant:

3. Organizational Type: 4. Location Information:
 Unit of Local Government a. County:

   

 Investor-Owned Water Utility b. U.S. Congressional District #:
  

 Not for Profit Water Corporation c. Illinois House District #:
  

 Mutually or Cooperatively Owned Water System d. Illinois Senate District #:
  

 Other: e. Public Water Supply ID #:

5. Authorized Representative: 6. Engineer:
Name: Name: 

  

Title: Firm: 
Phone: Address: 

 

Email: 

 

Phone: 
 

Email: 

7. Brief Description of Proposed Project Including Cost Estimate Estimated Cost: 
(Attach additional pages if necessary)

8. Reason for Project:
If this project is compliance-related, or will resolve water quality issues such as taste, odor, or color, indicate above. 

9. Project Location(s):
(May be address, address start & end points, latitude/longitude, or brief description) 
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10. Does the applicant own and operate a Wastewater Treatment Plant or Facility?  YES  NO
If YES, complete a. through e. If Applicant has multiple treatment facilities, questions only apply to facilities 
impacted by the proposed project. 

a. NPDES Permit Number(s) of the Treatment Facility(s):
 

b. Name of Treatment Facility(s):
 

c. Design Average Flow (DAF) of the Treatment Facility: MGD 
 

d. Latitude and Longitude of the discharge (from NPDES permit):
 

e. Name of the receiving body of water (from NPDES permit):
If NO, complete f. and g. 

f. Name of entity providing wastewater treatment:
 

g. Average flow per day delivered to this facility by the applicant: MGD 

11. Population Served of the Loan Applicant:

12. Protection of Assets (using AMP of Equivalent):
 

a. Has the loan applicant has implemented a system-wide Asset Management Plan (AMP)?  YES  NO
   

b. Is the loan applicant currently developing a system-wide Asset Management Plan?  YES  NO
   

c. With the loan be used to develop a system-wide Asset Management Plan?  YES  NO

13. Additional Questions regarding this Project:
 

a. Will the project result in a 20% or greater reduction in water or energy use by the applicant?  YES  NO
   

b. Does the project include resiliency components, such as facilities built for redundancy?  YES  NO
   

c. Does the project implement green infrastructure, such as green roofs, constructed wetlands,
etc.?

 YES  NO

   

d. Does the project implement one or more agricultural best management practices (BMPs)?  YES  NO
   

e. Will the project correct a situation that has resulted in overflows or basement backups?  YES  NO
   

f. Will 50% or more of the project costs provide service to an unsewered area?  YES  NO

14. Proposed Project Schedule:
a. Project Plan Approval Date:

b. Advertise for Bids:
 

c. Construction Start Date:
 

d. Completion of Construction:

15. Has the loan applicant received an IEPA construction permit?  YES  NO  No Permit Required
If YES, complete a and b below:

a. Permit #:
 

b. Date Permit Issued:

Authorized Representative: Date: 
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WATER POLLUTION CONTROL LOAN PROGRAM (WPCLP) 
INSTRUCTIONS FOR FUNDING NOMINATION FORMS FOR LOAN ASSISTANCE 

 
Funding Nomination Forms must be received by the Agency on or before March 31st preceding the fiscal year for which 
assistance is requested.  To appear on the Agency’s Project Priority List, a loan applicant must submit a Funding 
Nomination Form each year prior to March 31st.  To be eligible for the annual Intended Funding List, a Project Plan must 
be approved by March 31st.  A separate form is needed for each loan.   
 
Mail completed forms to: IFAS, 1021 North Grand Avenue East, P.O. Box 19276, Springfield, IL 62794-9276. 
 
1. Legal name of the loan applicant that will own the facilities to be constructed. 
 
2. Provide the mailing address of the loan applicant.  
 
3. Check the box that describes your organization.  Units of Local Government include cities, villages, towns, townships, 

water districts, etc.  Choose OTHER for a type of organization that is not listed. 
 
4. The county and legislative district should be consistent with the mailing address. 
 
5. The authorized representative must be the person or officer with the local government unit that will be responsible 

to execute loan documents. 
 
6. The name of the architectural/engineering consultant or other person that will be responsible for the facility planning, 

design and construction of the loan project. 
 
7. Provide a brief description of the proposed project along with the total estimated cost.  Unless the loan is only funding 

a portion of the project, the cost should include construction, planning, design, legal services, construction oversight, 
and a 10% contingency.  If the loan is only financing a portion, do not include costs which will be paid by other funding 
sources or local funds.  For example, if IEPA is only funding construction, insert the estimated cost of construction plus 
a 10% contingency. 

 
8. Briefly explain why the project is necessary.  If the project is compliance related, indicate as such. Compliance will be 

verified by the Agency.  For loan program purposes, compliance projects are those projects that meet the one or more 
of the criteria listed below. 

 
a. The Project is necessary to correct a situation that has resulted in the applicant receiving a Violation Notice, 

Compliance Commitment Agreement, or Noncompliance Advisory from IEPA. 
 

b. The project is necessary to correct a violation that has resulted in referral to the IL Attorney General’s Office, 
referral to USEPA, a court order directing the applicant to remedy the situation, or an administrative order from 
USEPA directing the applicant to remedy the situation.  

 
c. Project that will correct a design, operation or maintenance issue which resulted in the applicant being placed on 

the Agency’s restricted status list or critical review list.   
 
9. Project location refers to the construction location.  If the project involves multiple locations, describe each.  Examples 

are below.  
 

a. An address or addresses when available. 
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b. For pipe projects, a description such as Grand Avenue between 9th St. and 11th St., or 500 feet northwest of the 
intersection of County Road 6 and Rural Drive.  Descriptions may be used for other circumstances: streambank 
projects, detention basins, etc. without addresses. (Continued on back.) 

 
c. For large or citywide pipe projects, the center point of construction may be used.  An address at the center of 

construction may be used.  This could be utilized if all mains in a specific ward or area were being replaced. 
 

d. Longitude and Latitude may be used.  
 

10. Does the applicant own and operate a Wastewater Treatment Facility? If YES is selected, only complete questions a) 
through e).  If NO is selected, answer questions f) and g).  Many communities own their sewers and pump stations, 
but waste water is piped to another community, sanitary district, or water reclamation district for treatment.  The 
largest water reclamation district in IL is the Metropolitan Water District of Greater Chicago which provides 
wastewater treatment for over 100 municipalities.   

 
11. Provide the service population for the applicant.  If the applicant serves multiple municipalities, provide the service 

population for each municipality.  If the applicant serves unincorporated areas, provide the service population for 
those areas as well.  Service population is not service connections or billed units.  It is the number of people served 
by the system.  

 
12. The applicant has implemented or is currently developing a system-wide Asset Management Plan (AMP) or 

equivalent. An AMP is any system-wide plan that contains information on asset conditions, service levels, customer 
needs, and financial resources.  This plan will ensure the applicant can conduct planned maintenance and repair, 
replace and upgrade capital assets to reliably provide quality service for the foreseeable future.   

 
Equivalent plans include systemwide Fiscal Sustainability Plans (FSP), CMOMs, certain Capital Improvements Plans, 
etc.  Loans funds can be used to develop and implement a system-wide AMP.  If YES is selected, IEPA may request a 
copy of the applicant’s AMP. 

 
13. Provide answers regarding the how the project implements or utilizes conservation practices, resiliency components, 

green infrastructure, or eliminates potential public health issues.  
 

a. Answer YES if the project will result in a 20% or greater reduction in water or energy usage by the applicant.  This 
includes projects that utilize renewable energy to reduce expenditures or produce renewable energy through 
measures such as incorporating solar panels or wind turbines. Answer YES if the project incorporates water 
recycling or reuse of wastewater.  
 

b. Answer YES if the project includes resiliency components including facilities built for redundancy.  A utility's 
resiliency is the ability to provide uninterrupted service and this can be affected by manmade or natural 
occurrences such as earthquakes, drought, flooding, or climate change.  
 

c. Answer YES if the project includes other types of “Green Infrastructure” including, but not limited to, LEED 
certified buildings, green roofs, cisterns, gray water use, rain gardens, constructed wetlands, riparian buffers or 
pervious pavement. 
 

d. Answer YES if the project implements any agricultural best management practices (BMPs)? 
 

e. Will the project correct a situation that has resulted in sewer overflows or basement backups? 
 

f. Answer YES if 50% or more of the project’s cost is to provide sewer service to an unsewered area? 
 

14. Provide an estimated schedule of the events listed. When planning is approved, IEPA sends a letter to the applicant.  
Planning approval is effective for five years.  

 
15. If the Project has received an IEPA construction permit provide the appropriate information requested (i.e. Permit 

Number and date the permit was issued). 
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FUNDING NOMINATION FORM 
FOR WATER POLLUTION CONTROL LOAN PROGRAM

FOR AGENCY USE ONLY 

Date Received 

Annual Filing Deadline: March 31st 

Loan Number: L17 
 Check here if new project without a loan number

1. Legal Name of Applicant:

2. Address of Applicant:

3. Organizational Type: 4. Location Information:
 Unit of Local Government a. County:

   

 Investor-Owned Water Utility b. U.S. Congressional District #:
  

 Not for Profit Water Corporation c. Illinois House District #:
  

 Mutually or Cooperatively Owned Water System d. Illinois Senate District #:
  

 Other: e. Public Water Supply ID #:

5. Authorized Representative: 6. Engineer:
Name: Name: 

  

Title: Firm: 
Phone: Address: 

 

Email: 

 

Phone: 
 

Email: 

7. Brief Description of Proposed Project Including Cost Estimate Estimated Cost: 
(Attach additional pages if necessary)

8. Reason for Project:
If this project is compliance-related, or will resolve water quality issues such as taste, odor, or color, indicate above. 

9. Project Location(s):
(May be address, address start & end points, latitude/longitude, or brief description) 



IL532 3063  WPC 778 Funding Nomination Form for Water Pollution Control Loan Program Page 2 of 2 
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10. Does the applicant own and operate a Wastewater Treatment Plant or Facility?  YES  NO
If YES, complete a. through e. If Applicant has multiple treatment facilities, questions only apply to facilities 
impacted by the proposed project. 

a. NPDES Permit Number(s) of the Treatment Facility(s):
 

b. Name of Treatment Facility(s):
 

c. Design Average Flow (DAF) of the Treatment Facility: MGD 
 

d. Latitude and Longitude of the discharge (from NPDES permit):
 

e. Name of the receiving body of water (from NPDES permit):
If NO, complete f. and g. 

f. Name of entity providing wastewater treatment:
 

g. Average flow per day delivered to this facility by the applicant: MGD 

11. Population Served of the Loan Applicant:

12. Protection of Assets (using AMP of Equivalent):
 

a. Has the loan applicant has implemented a system-wide Asset Management Plan (AMP)?  YES  NO
   

b. Is the loan applicant currently developing a system-wide Asset Management Plan?  YES  NO
   

c. With the loan be used to develop a system-wide Asset Management Plan?  YES  NO

13. Additional Questions regarding this Project:
 

a. Will the project result in a 20% or greater reduction in water or energy use by the applicant?  YES  NO
   

b. Does the project include resiliency components, such as facilities built for redundancy?  YES  NO
   

c. Does the project implement green infrastructure, such as green roofs, constructed wetlands,
etc.?

 YES  NO

   

d. Does the project implement one or more agricultural best management practices (BMPs)?  YES  NO
   

e. Will the project correct a situation that has resulted in overflows or basement backups?  YES  NO
   

f. Will 50% or more of the project costs provide service to an unsewered area?  YES  NO

14. Proposed Project Schedule:
a. Project Plan Approval Date:

b. Advertise for Bids:
 

c. Construction Start Date:
 

d. Completion of Construction:

15. Has the loan applicant received an IEPA construction permit?  YES  NO  No Permit Required
If YES, complete a and b below:

a. Permit #:
 

b. Date Permit Issued:

Authorized Representative: Date: 



Illinois Environmental Protection Agency 
1021 North Grand Avenue East    P.O. Box 19276    Springfield    Illinois    62794-9276    (217)782-3397 
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WATER POLLUTION CONTROL LOAN PROGRAM (WPCLP) 
INSTRUCTIONS FOR FUNDING NOMINATION FORMS FOR LOAN ASSISTANCE 

 
Funding Nomination Forms must be received by the Agency on or before March 31st preceding the fiscal year for which 
assistance is requested.  To appear on the Agency’s Project Priority List, a loan applicant must submit a Funding 
Nomination Form each year prior to March 31st.  To be eligible for the annual Intended Funding List, a Project Plan must 
be approved by March 31st.  A separate form is needed for each loan.   
 
Mail completed forms to: IFAS, 1021 North Grand Avenue East, P.O. Box 19276, Springfield, IL 62794-9276. 
 
1. Legal name of the loan applicant that will own the facilities to be constructed. 
 
2. Provide the mailing address of the loan applicant.  
 
3. Check the box that describes your organization.  Units of Local Government include cities, villages, towns, townships, 

water districts, etc.  Choose OTHER for a type of organization that is not listed. 
 
4. The county and legislative district should be consistent with the mailing address. 
 
5. The authorized representative must be the person or officer with the local government unit that will be responsible 

to execute loan documents. 
 
6. The name of the architectural/engineering consultant or other person that will be responsible for the facility planning, 

design and construction of the loan project. 
 
7. Provide a brief description of the proposed project along with the total estimated cost.  Unless the loan is only funding 

a portion of the project, the cost should include construction, planning, design, legal services, construction oversight, 
and a 10% contingency.  If the loan is only financing a portion, do not include costs which will be paid by other funding 
sources or local funds.  For example, if IEPA is only funding construction, insert the estimated cost of construction plus 
a 10% contingency. 

 
8. Briefly explain why the project is necessary.  If the project is compliance related, indicate as such. Compliance will be 

verified by the Agency.  For loan program purposes, compliance projects are those projects that meet the one or more 
of the criteria listed below. 

 
a. The Project is necessary to correct a situation that has resulted in the applicant receiving a Violation Notice, 

Compliance Commitment Agreement, or Noncompliance Advisory from IEPA. 
 

b. The project is necessary to correct a violation that has resulted in referral to the IL Attorney General’s Office, 
referral to USEPA, a court order directing the applicant to remedy the situation, or an administrative order from 
USEPA directing the applicant to remedy the situation.  

 
c. Project that will correct a design, operation or maintenance issue which resulted in the applicant being placed on 

the Agency’s restricted status list or critical review list.   
 
9. Project location refers to the construction location.  If the project involves multiple locations, describe each.  Examples 

are below.  
 

a. An address or addresses when available. 
 



Rev. 6/2023 
 

b. For pipe projects, a description such as Grand Avenue between 9th St. and 11th St., or 500 feet northwest of the 
intersection of County Road 6 and Rural Drive.  Descriptions may be used for other circumstances: streambank 
projects, detention basins, etc. without addresses. (Continued on back.) 

 
c. For large or citywide pipe projects, the center point of construction may be used.  An address at the center of 

construction may be used.  This could be utilized if all mains in a specific ward or area were being replaced. 
 

d. Longitude and Latitude may be used.  
 

10. Does the applicant own and operate a Wastewater Treatment Facility? If YES is selected, only complete questions a) 
through e).  If NO is selected, answer questions f) and g).  Many communities own their sewers and pump stations, 
but waste water is piped to another community, sanitary district, or water reclamation district for treatment.  The 
largest water reclamation district in IL is the Metropolitan Water District of Greater Chicago which provides 
wastewater treatment for over 100 municipalities.   

 
11. Provide the service population for the applicant.  If the applicant serves multiple municipalities, provide the service 

population for each municipality.  If the applicant serves unincorporated areas, provide the service population for 
those areas as well.  Service population is not service connections or billed units.  It is the number of people served 
by the system.  

 
12. The applicant has implemented or is currently developing a system-wide Asset Management Plan (AMP) or 

equivalent. An AMP is any system-wide plan that contains information on asset conditions, service levels, customer 
needs, and financial resources.  This plan will ensure the applicant can conduct planned maintenance and repair, 
replace and upgrade capital assets to reliably provide quality service for the foreseeable future.   

 
Equivalent plans include systemwide Fiscal Sustainability Plans (FSP), CMOMs, certain Capital Improvements Plans, 
etc.  Loans funds can be used to develop and implement a system-wide AMP.  If YES is selected, IEPA may request a 
copy of the applicant’s AMP. 

 
13. Provide answers regarding the how the project implements or utilizes conservation practices, resiliency components, 

green infrastructure, or eliminates potential public health issues.  
 

a. Answer YES if the project will result in a 20% or greater reduction in water or energy usage by the applicant.  This 
includes projects that utilize renewable energy to reduce expenditures or produce renewable energy through 
measures such as incorporating solar panels or wind turbines. Answer YES if the project incorporates water 
recycling or reuse of wastewater.  
 

b. Answer YES if the project includes resiliency components including facilities built for redundancy.  A utility's 
resiliency is the ability to provide uninterrupted service and this can be affected by manmade or natural 
occurrences such as earthquakes, drought, flooding, or climate change.  
 

c. Answer YES if the project includes other types of “Green Infrastructure” including, but not limited to, LEED 
certified buildings, green roofs, cisterns, gray water use, rain gardens, constructed wetlands, riparian buffers or 
pervious pavement. 
 

d. Answer YES if the project implements any agricultural best management practices (BMPs)? 
 

e. Will the project correct a situation that has resulted in sewer overflows or basement backups? 
 

f. Answer YES if 50% or more of the project’s cost is to provide sewer service to an unsewered area? 
 

14. Provide an estimated schedule of the events listed. When planning is approved, IEPA sends a letter to the applicant.  
Planning approval is effective for five years.  

 
15. If the Project has received an IEPA construction permit provide the appropriate information requested (i.e. Permit 

Number and date the permit was issued). 



Illinois Environmental Protection Agency
1021 North Grand Avenue East    P.O. Box 19276    Springfield    Illinois    62794-9276    (217)782-3397 
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FUNDING NOMINATION FORM 
FOR WATER POLLUTION CONTROL LOAN PROGRAM

FOR AGENCY USE ONLY 

Date Received 

Annual Filing Deadline: March 31st 

Loan Number: L17 
 Check here if new project without a loan number

1. Legal Name of Applicant:

2. Address of Applicant:

3. Organizational Type: 4. Location Information:
 Unit of Local Government a. County:

   

 Investor-Owned Water Utility b. U.S. Congressional District #:
  

 Not for Profit Water Corporation c. Illinois House District #:
  

 Mutually or Cooperatively Owned Water System d. Illinois Senate District #:
  

 Other: e. Public Water Supply ID #:

5. Authorized Representative: 6. Engineer:
Name: Name: 

  

Title: Firm: 
Phone: Address: 

 

Email: 

 

Phone: 
 

Email: 

7. Brief Description of Proposed Project Including Cost Estimate Estimated Cost: 
(Attach additional pages if necessary)

8. Reason for Project:
If this project is compliance-related, or will resolve water quality issues such as taste, odor, or color, indicate above. 

9. Project Location(s):
(May be address, address start & end points, latitude/longitude, or brief description) 
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10. Does the applicant own and operate a Wastewater Treatment Plant or Facility?  YES  NO
If YES, complete a. through e. If Applicant has multiple treatment facilities, questions only apply to facilities 
impacted by the proposed project. 

a. NPDES Permit Number(s) of the Treatment Facility(s):
 

b. Name of Treatment Facility(s):
 

c. Design Average Flow (DAF) of the Treatment Facility: MGD 
 

d. Latitude and Longitude of the discharge (from NPDES permit):
 

e. Name of the receiving body of water (from NPDES permit):
If NO, complete f. and g. 

f. Name of entity providing wastewater treatment:
 

g. Average flow per day delivered to this facility by the applicant: MGD 

11. Population Served of the Loan Applicant:

12. Protection of Assets (using AMP of Equivalent):
 

a. Has the loan applicant has implemented a system-wide Asset Management Plan (AMP)?  YES  NO
   

b. Is the loan applicant currently developing a system-wide Asset Management Plan?  YES  NO
   

c. With the loan be used to develop a system-wide Asset Management Plan?  YES  NO

13. Additional Questions regarding this Project:
 

a. Will the project result in a 20% or greater reduction in water or energy use by the applicant?  YES  NO
   

b. Does the project include resiliency components, such as facilities built for redundancy?  YES  NO
   

c. Does the project implement green infrastructure, such as green roofs, constructed wetlands,
etc.?

 YES  NO

   

d. Does the project implement one or more agricultural best management practices (BMPs)?  YES  NO
   

e. Will the project correct a situation that has resulted in overflows or basement backups?  YES  NO
   

f. Will 50% or more of the project costs provide service to an unsewered area?  YES  NO

14. Proposed Project Schedule:
a. Project Plan Approval Date:

b. Advertise for Bids:
 

c. Construction Start Date:
 

d. Completion of Construction:

15. Has the loan applicant received an IEPA construction permit?  YES  NO  No Permit Required
If YES, complete a and b below:

a. Permit #:
 

b. Date Permit Issued:

Authorized Representative: Date: 
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APPENDIX D – SPECIAL SAMPLING RECOMMENDATIONS 

GLENBARD WASTEWATER AUTHORITY (GWA) 

Glenbard Facility Plan Update - 2024 

Subject: Long-term Influent Fractionation Sampling Matrix 

This facility plan recommends that GWA implement a two-week special sampling campaign of the raw 

influent on a quarterly basis to establish a comprehensive long-term dataset for influent characterization, 

which will support future BNR upgrades. During each special sampling campaign, raw influent samples 

should be collected at least three days per week as 24-hour composite samples, with an effort to include 

both weekday and weekend profiles. Ideally, all requested parameters should be measured on the same 

day for each sampling event. Additionally, it is critical to identify and flag sampling days affected by wet 

weather events to ensure accurate interpretation of the data. 

Notably, the influent carbon-based ratios and fractionation calculated during this facility plan update 

presented significant challenges. The analysis indicates that the influent fractionation is predominantly 

particulate in nature, which has important implications for future process design and optimization. 

Table 1 Proposed Special Sampling Parameters and Sampling Location 

Parameter Raw Influent Primary Clarifier Effluent Final Clarifier Effluent 

Alkalinity X 

pH X 

COD X X 

sCOD X X 

ffCOD X 

BOD X X 

sBOD X 

TSS X X 

VSS X 

TKN X 

sTKN X 

NH3 X 

NO2 X 

NO3 X 

Total-P X 

Ortho-P X 

Magnesium X 

Calcium X 
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Description Total

GENERAL CONDITIONS

SITE WORK

MODIFY TSHPOAS AS ANAEROBIC BIO P TANKS

EXTENDED A/O PROCESS TANKS

CHEMICAL FEED BUILDING - LOCATED IN EX CRYO BUILDING

BLOWER BUILDING

PE TRANSFER PUMP STATION

Sub-Total

20%

10%

30%

15%

13%

20-Year Carbon, Aeration, Metal 

Salt, and Sludge

Parcel Acquisition

Total 20-Year Costs

Description Quantity Unit Unit Price

GENERAL CONDITIONS

Dumpsters 24 Each $500

Job Trailer 24 Mo. $2,000

Eng Trailer 24 Mo. $2,000

Mobilization/Demobilization 1 Lump Sum $50,000

Supervision 24 Mo. $24,000

Surveying 1 Lump Sum $25,000

Record Drawing 1 Lump Sum $10,000

SITE WORK

Piping

30" DI 2886 LF $215

Small Diameter Piping 1 LS $300000

Fittings 1 LS $155,123

Misc. Site

Restoration 1 Lump Sum $25,000

Paving Removal & Replacement (Full Depth) 200 Sq. Yd. $100

Sidewalk 100 Sq. Ft. $50

EXTENDED A/O PROCESS TANKS

Structure 927139 CF $15

Equipment 927139 CF $3

CHEMICAL FEED BUILDING - LOCATED IN EX CRYO BUILDING

Structure Rehab 1 LS $100000

Equipment 1 LS $410000

2700 SF $350

1 LS $1610000

1 LS $1,394,977

1 LS $1,600,000

New Extended A/O Process
Probable Cost

$770,000

$1,130,000

$0

$24,110,000

Electrical $1,420,000

Instrumentation $710,000

Construction Sub-Total $26,240,000

$16,206,390

$510,000

$2,495,000

$3,000,000

Engineering , Legal, Admin $4,950,000

Probable Project Cost $43,000,000

$28,738,975

$1,200,000

Contingency $7,870,000

Overhead, Bonds, Profit, Insurance $3,940,000

Construction with Contingency $38,050,000

$48,000

$50,000

$576,000

$25,000

$10,000

TOTAL GENERAL CONDITIONS: $769,000

$72,938,975

Total Probable Cost

$12,000

$48,000

$20,000

$5,000

TOTAL SITE WORK: $1,125,613

$620,490

$300,000

$155,123

$25,000

TOTAL BIOLOGICAL PROCESS: $16,206,390

$100,000

$410,000

TOTAL CHEMICAL FEED BUILDING: $510,000

$13,768,015

$2,438,376

                                                                                    TOTAL BLOWER BUILDING: $2,495,000

PE TRANSFER PUMP STATION

Structure $1,394,977

BLOWER BUILDING

Structure $945,000

Equipment $1,550,000

Equipment $1,600,000

         TOTAL  PE TRANSFER PUMP STATION: $2,994,977



Description Total

GENERAL CONDITIONS

SITE WORK

CHEM FEED BUILDING - LOCATED IN EX CRYO BUILDING

INTERMEDIATE CLARIFIER REHAB

INTERMEDIATE PUMPING STATION REHAB

UNOX VALVE, MIXER REPLACEMENT, CRYO PLANT REHAB

Sub-Total

20%

10%

40%

15%

13%

20-Year Oxygen Costs

20-year Metal Salt + Chem 

SludgeTotal 20-Year Costs

Description Quantity Unit Unit Price

GENERAL CONDITIONS

Dumpsters 32 Each $500

Job Trailer 32 Mo. $1,000

Eng Trailer 32 Mo. $1,000

Mobilization/Demobilization 1 Lump Sum $10,000

Supervision 32 Mo. $24,000

Surveying 32 Lump Sum $16,000

Record Drawing 32 Lump Sum $10,000

SITE WORK

Paving Removal & Replacement (Full Depth) 1500 Sq. Yd. $100

Sidewalk 500 Sq. Ft. $50

Silt Fence & SE/SC Control 1 Lump Sum $30,000

Restoration 1 Lump Sum $25,000

Piping

2" Chemical Feed Pipe 200 Lin. Ft. $100

6" DIP NPW 200 Lin. Ft. $250

NPW Yard Hydrants 4 Each $2,500

6" DIP Fittings 25 Each $1000

CHEMICAL FEED BUILDING - LOCATED IN EX. CRYO BUILDING

Structure Remodeling 1 LS $100000

Equipment 1 Lump Sum $410000

Description Total Probable Cost

1 LS $200,000

2 Each $600,000

2 Each $175,000

2 Each $40,000

2 Each $17,500

Description Quantity Unit Unit Price

SITE WORK

Paving Removal & Replacement (Full Depth) 100 Sq. Yd. $150

Sidewalk 200 Sq. Ft. $50

Silt Fence & SE/SC Control 1 Lump Sum $10,000

Restoration 1 Lump Sum $15,000

INTERMEDIATE PUMPING STATION

Demo Existing Equipment 1 Each $150,000

Process

Intermediate Screw Pump 3 Each $200,000

Mechanism Installation 3 Each $75,000

Pump Lower Bearing 3 Each $0

Temp Pumping 6 Mo. $20,000

Aluminum Covers 1200 Sq. Ft $150

Cover Installation 1 Lump Sum $50,000

Concrete

Grout 16 Sq. Ft. $1,000

Installation 1 Lump Sum $14,400

Description

SITE WORK                                                                                                                                                               

UNOX Valve, Mixer Replacement, Cryo Plant Rehab

UNOX Mixer Replacement (7.5/10HP, LAR 60L) 29 Each $55,000

UNOX Mixer Replacement (15/20HP, LAR 90L) 9 Each $154,000

UNOX Mixer Replacement (25/30HP) 2 Each $175,000

Pure Ox Supply Valve & Operator - 6" (DeZurik) 10 Each $15,000

Pure Ox Supply Iso Valve - 6" (DeZurik) 10 Each $15,000

Pure Ox Waste Valve - 6" (DeZurik) 7 Each $15,000

Installation 55 Each $2,000

Cryo Plant Rehab 1 LS $250,000

Pure Ox Purge Blower (Siemens-Allis) 5 Each $65,000 $325,000

TOTAL UNOX Valve, Mixer Replacement, Cryo Plant Rehab 4,421,000$                                                                                    

$1,386,000

$350,000

$150,000

$150,000

$105,000

Total Probable Cost

TOTAL INTERMEDIATE PUMPING STATION: $1,355,400

UNOX Valve, Mixer Replacement, Cryo Plant Rehab

$1,595,000

$16,000

$14,400

$50,000

$110,000

$250,000

$0

$120,000

$10,000

$10,000

$150,000

Mechanism Installation $350,000

Walkways $80,000

T-Valves $35,000

         TOTAL  INTERMEDIATE CLARIFIERS: $1,866,667

Intermediate Pumping Station Rehabilitation
Total Probable Cost

$15,000

$600,000

$225,000

Demo Existing Mechanisms $200,000

Process

Mechanisms (86-ft) $1,200,000

$15,000

TOTAL SITE WORK: $50,000

$180,000

Intermediate Clarifier Rehabilitation

INTERMEDIATE CLARIFIERS

TOTAL CHEMICAL FEED BUILDING: $510,000

TOTAL SITE WORK: $335,000

$50,000

$10,000

$25,000

$410,000

$100,000

$25,000

$20,000

$150,000

$25,000

$30,000

TOTAL GENERAL CONDITIONS: $1,690,000

$512,000

$320,000

$32,000

$10,000

$768,000

$16,000

$32,000

$59,297,616

Chemical Phosphorus Removal (1.0 mg/L)
Total Probable Cost

Probable Project Cost $23,310,000

$7,500,000

Engineering , Legal, Admin $2,680,000

$28,487,616

Contingency $5,320,000

Overhead, Bonds, Profit, Insurance $2,000,000

Instrumentation $1,020,000

Construction Sub-Total $13,310,000

Construction with Contingency $20,630,000

TSHPOAS Rehabilitation 
Probable Cost

$1,870,000

$510,000

$1,690,000

$390,000

$1,360,000

$10,240,000

Electrical $2,050,000

$4,420,000
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