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Need for Project 

The Sauk Prairie Sewerage Commission (Commission) owns and operates three (3) sewer interceptors 

and an existing wastewater treatment facility (WWTF) to treat wastewater from the Villages of Sauk City 

and Prairie du Sac. The existing WWTF was built in 1982, with significant upgrades in 1997, 2006, and 

2019. A significant portion of the facility’s equipment is over 20 years old, including influent pumps that 

have been in service since the plant’s original construction. Both mechanical and electrical systems 

continue to function beyond the anticipated design life of many components. As these assets age, 

maintenance will become more difficult, and obtaining replacement or spare parts may present increasing 

challenges. Upgrading these systems is advised to reduce ongoing maintenance needs, prevent critical 

equipment failures, and enhance operator safety. Such improvements are essential to support the 

Commission’s continued ability to maintain treatment performance and compliance with regulatory 

permits. 

 

Additionally, the facility has experienced increasing frequency of CBOD5 permit exceedances. The WWTF 

currently is required to meet a monthly average CBOD5 limit of 45 mg/L. From 2017 to 2023, the facility 

recorded only one (1) permit exceedance in November 2018, when the monthly CBOD5 averaged 55 

mg/L. This singular exceedance occurred during the lagoon sludge removal process in 2018. However, 

during 2024 and 2025, the facility experienced three (3) CBOD5 permit exceedances:   

 

• 48 mg/L in March 2024 

• 67 mg/L in February 2025 

• 76 mg/L in March 2025 

 

All violations in 2024 and 2025 corresponded to quality control issues at the testing lab, with CBOD5 tests 

failing due to toxicity. It is possible that these violations are tied to lab procedures or unknown deleterious 

industrial discharges. All permit exceedances also occurred during cooler months or possible pond 

turnover periods. Therefore, it is possible that the temperature impact on biological activity or poor settling 

due to turnover may have affected final effluent results. Evaluation of treatment upgrades to address 

these concerns is presented in this report. 

 

Alternatives Considered 

Three (3) viable facility upgrade alternatives were considered: 

 

• Alternative A [base upgrades] considered the replacement of influent pumps, blowers, and 

upgrades to the heating, ventilation, and air conditioning (HVAC) and electrical systems. 

 

• Alternative B considered the base upgrades in Alternative A plus adding a lagoon cover to the 

settling pond.  

 

• Alternative C considered the base upgrades in Alternative A plus adding an ECOFIXE fixed film 
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floating module system to aerated lagoon 2.  

 

Recommended Plan 

Based on the economic and non-monetary analysis, Alternative A, base upgrades only, was determined 

to be the most cost-effective and easiest to construct and is the recommended alternative for the 

Commission to implement to upgrade their WWTF. 

 

As shown in Table 1 below, Alternative A is expected to have a 20-year present worth that is 

approximately $1.1 million less expensive than Alternative B and $1.5 million less expensive than 

Alternative C. 

 

TABLE 1: ESTIMATED COSTS OF WWTF UPGRADE ALTERNATIVES 

Alternative 
Capital 
Costs 

Annual O&M 
Costs 

20-year 
Present 
Worth 

A Base Upgrades $1,712,000 $31,000 $2,155,000 

B Base Upgrades + Adding Cover $2,479,000 $51,000 $3,234,000 

C Base Upgrades + ECOFIXE $2,715,000 $65,000 $3,688,000 

 

Construction of the recommended plan would include the following primary items: 

 

1. Replace Influent Pumps 

a. Four (4) dry pit centrifugal pumps 

b. One (1) submersible pump 

2. Replace Blowers 

a. Three (3) positive displacement blowers 

3. Upgrade Control Building and Screen Building HVAC Systems 

a. Upgrade influent pump station dry well to continuous ventilation, 6 air changes per hour 

b. Upgrade influent pump station and screen building wet wells to continuous ventilation, 12 

air changes per hour  

4. Upgrade Control Building Electrical Systems 

a. Upgrade electrical service 

b. Replace motor control center (MCC)  

c. Remove existing emergency generator   

5. Construct New Generator Building 

a. Install new 10’ x 16’ post frame building, including reinforced concrete pad for setting new 

generator 

b. Install new emergency generator and associated electrical equipment 

 

Funding and Sewer Rate Impact 

The proposed project is recommended to be financed using DNR’s Clean Water Fund Program (CWFP). 

The CWFP currently offers subsided interest rates to applicants to upgrade municipal wastewater 

infrastructure. The current subsidized interest rate for applicants not meeting disadvantaged municipality 

criteria and for loan terms less than or equal to 20-years is 2.475%. 
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Assuming the entire project cost is financed at an interest rate of 2.475% and a 20-year loan term, 

residential sewer rates are expected to increase approximately 10 to 12%, which corresponds to <0.4% of 

the Villages’ MHI. The U.S. Environmental Protection Agency generally considers pollution control 

projects that result in less than 1.0% MHI impact to not create significant financial hardship on 

households.  

 

Project Schedule 

The recommended implementation schedule for the proposed WWTF upgrade project is summarized in 

Table 2. Adherence to this schedule would allow the Commission to complete the project within the next 

three (3) years and achieve anticipated deadlines of DNR’s CWFP. 

 

TABLE 2: ANTICIPATED PROJECT SCHEDULE 

Proposed Action Approximate Date 

Submit Facilities Plan to DNR April 30, 2026 

Submit CWFP Pre-Application to DNR (ITA & PERF) October 31, 2026 

Submit CWFP Financial Assistance Application September 30, 2027 

Submit Construction Plans and Specifications to DNR September 30, 2027 

Bid Opening April 30, 2028 

Begin Construction June 30, 2028 

Substantial Completion March 31, 2029 

Final Completion June 30, 2029 
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The Sauk Prairie Sewerage Commission (Commission) owns and operates three (3) sewer interceptors 

and an existing wastewater treatment facility (WWTF) to treat wastewater from the Villages of Sauk City 

and Prairie du Sac. The WWTF is located near the bank of the Wisconsin River at 1400 Water Street, 

Sauk City, in Sauk County, Wisconsin. The WWTF discharge is to rapid infiltration basins adjacent to the 

Wisconsin River and is regulated under Wisconsin Pollution Discharge Elimination System (WPDES) 

permit. The interceptors convey wastewater from the Sauk City and Prairie du Sac sewer collection 

systems to the WWTF. 

 

 

2.1 Geographic Location 

The Villages of Sauk City and Prairie du Sac are located along the southeastern edge of Sauk County, 

Wisconsin. The Village of Prairie du Sac is located north of and adjacent to the Village of Sauk City. A 

map of the Villages is shown in Figure 1. The Villages are often referred to combined as Sauk Prairie. 

The two Villages are located next to the Wisconsin River. The Commission WWTF is located on the south 

side of Sauk City, near the Wisconsin River.  

 

2.2 Topography 

The WWTF is located near the Wisconsin River and has a flat topography with a consistent elevation of 

approximately 740 feet. A topographic map of the Village is shown in Figure 2.  

 

2.3 Soils  

A soil map of the WWTF is provided in Figure 3. The most common soil series include Scotah loamy fine 

sand, Gotham loamy sand, Marshan loam, and Algansee-Kalmarville complex. According to a soil report 

prepared using USDA’s Web Soil Survey, the most common parent materials of the soils in the area are 

mixed sandy alluvium, sandy glaciofluvial deposits, and loamy alluvium over sandy outwash. There is 

also a large percentage of area marked as miscellaneous water where the treatment lagoons and 

seepage cells are located.  

 

Depth to bedrock for the Scotah, Gotham, Marshan, and Algansee-Kalmarville soil series are expected to 

be greater than 6.5 feet, according to Web Soil Survey.  

 

Depth to water table is listed as 2.5 to 3.5 feet for the Scotah soil series, more than 6.5 feet for the 

Gotham soil series, 0 feet for the Marshan soil series, and 1 to 3 feet for the Algansee-Kalmarville soil 

series. Some small areas of shallower groundwater appear to be correlated with identified wetlands.  
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FIGURE 1: SAUK PRAIRIE SEWERAGE COMMISSION DISTRCT MAP 
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FIGURE 2: SAUK PRAIRIE SEWERAGE COMMISSION WWTF TOPOGRAPHY MAP
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FIGURE 3: SAUK PRAIRIE SEWERAGE COMMISSION WWTF SOIL MAP
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2.4 Floodplains 

A flood hazard map for the Village is shown in Figure 4. The area around the WWTF is classified as a 1% 

Annual Chance Flood Hazard according to the FEMA Floodplains National Flood Hazard data. There is 

also a few areas classified as a 0.2% Annual Chance Flood Hazard area near the control building. The 

areas along the Wisconsin River are classified as a Regulatory Floodway.  

 

2.5 Wetlands 

Based on DNR’s wetland inventory, there are a few wetlands located near the WWTF, see Figure 5. The 

wetlands identified as part of the WDNR Wetland Inventory are all along the Wisconsin River. 

 

2.6 Sewer Service Area 

A map of the Sauk Prairie Sewerage Commission’s existing sanitary sewer collection system service area 

and existing infrastructure is shown in Figure 6.  
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FIGURE 4: SAUK PRAIRIE SEWERAGE COMMISSION WWTF FLOOD HAZARD MAP 



 

© 2026 Mead & Hunt, Inc. 
 

7 

 

 
FIGURE 5: SAUK PRAIRIE SEWERAGE COMMISSION WWTF WETLANDS MAP
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FIGURE 6: SAUK PRAIRIE SEWERAGE COMMISSION SEWER SYSTEM MAP 
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2.7 Description of Wastewater Collection System Facilities 

The Sauk Prairie Sewage Commission owns and maintains three primary (3) interceptor sewers: 

 

• West Side Interceptor 

• Sycamore Street Interceptor 

• Water Street Interceptor 

 

As shown in Figure 6, the West Side Interceptor is located on the west side of the sanitary sewer service 

area, the Sycamore Street Interceptor is located in the center, and the Water Street Interceptor is located 

on the east side. An inventory of interceptor main sizes, lengths, and materials is shown in Table 1. The 

interceptors flow by gravity to the WWTF located in Sauk City. The Commission has flow meters installed 

on each interceptor at the boundary of Sauk City and Prairie du Sac to aid in the estimation of billable 

sewage flow attributed to each Village. 

 

In general, the interceptors are in good condition. The Commission regularly cleans and televises a 

portion of the interceptors each year.  

 

In 2026 and 2027, the Commission anticipates completing a major interceptor rehabilitation project on the 

Water Street Interceptor related to WisDOT’s proposed reconstruction of State Trunk Highway 60 in Sauk 

City and Prairie du Sac. The design and costs associated with Water Street Interceptor rehabilitation 

project are outside the scope of this report. However, a preliminary list of proposed repairs is summarized 

below: 

 

• Install cured in place pipe (CIPP) – 5,426 linear feet 

• Grout repair of existing block/brick manhole walls – 576 vertical feet 

• Replace open pick hole manhole covers with solid, watertight covers – 28 each 

• Replace manholes – 3 each 

• Replace interceptor sewer – 330 linear feet 

 

These upgrades are recommended primarily for maintenance and to increase the design life of existing 

infrastructure. No sewer extensions or additional flow capacity are recommended as part of the project. 
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TABLE 1: SAUK PRAIRIE SEWERAGE COMMISSION INTERCEPTOR PIPE INVENTORY 

Interceptor 
Pipe 
Size 

(inches) 
Pipe Material 

Length 
(ft) 

Inch-Diameter-Mile 
(idm) 

Number of 
Manholes 

(each) 

West Side 
Interceptor 

10 Polyvinyl Chloride 857 1.6 2 

12 Polyvinyl Chloride 2,487 5.7 7 

15 Polyvinyl Chloride 3,441 9.8 11 

18 Polyvinyl Chloride 3,333 11.4 8 

18 Reinforced Concrete 2,011 6.9 6 

21 Polyvinyl Chloride 2,000 8.0 4 

24 Polyvinyl Chloride 2,423 11.0 5 

24 Reinforced Concrete 82 0.4 1 

Sycamore 
Street 

Interceptor 

10 
Acrylonitrile-Butadiene-

Styrene Truss 
325 0.6 1 

12 
Acrylonitrile-Butadiene-

Styrene Truss 
1,631 3.7 6 

12 Asbestos Cement 829 1.9 3 

12 Clay 290 0.7 1 

12 Reinforced Concrete 5,266 12.0 23 

12 Polyvinyl Chloride 396 0.9 2 

24 Reinforced Concrete 48 0.2 1 

24 Polyvinyl Chloride 1,678 7.6 6 

Water Street 
Interceptor 

8 Clay 4,535 6.87 16 

8 Cured-In-Place 401 0.6 1 

10 Clay 2,464 4.7 8 

15 Clay 5,708 16.2 29 

18 Clay 2,255 7.7 9 

18 Reinforced Concrete 834 2.8 4 

27 Reinforced Concrete 1,854 9.5 6 

Industrial 
Interceptor 

15 Clay 450 1.3 2 

15 Polyvinyl Chloride 132 0.4 1 

Total: - - 45,730 132.2 163 

 

2.8 Description of Wastewater Treatment Facilities 

The existing WWTF was built in 1982 with significant upgrades in 1997 (addition of three (3) more 

seepage cells), 2006 (installation of fine bubble diffusers and new electrical room in the blower building), 

and 2019 (installation of mechanical screen and influent magnetic flow meter). The WWTF major 

components include an influent pump station building that includes a magnetic flow meter, a mechanically 

cleaned fine screen, five (5) influent pumps, two (2) aerated lagoons, a blower building with three (3) 

blowers, a settling pond, transit time effluent flow meter, and seven (7) seepage cells. The force main 

from the influent pump station building discharges to two (2) aerated lagoons that are followed by a 

settling lagoon. Effluent from the settling lagoon is discharged to seepage cells. A site plan of the WWTF 

is found in Figure 7.  
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FIGURE 7: SAUK PRAIRIE SEWERAGE COMMISSION WWTF SITE PLAN 
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The influent flow goes by gravity through the mechanical fine screen and into the influent building wet 

well. Four (4) vertical centrifugal pumps are located in an adjacent dry well and there is one (1) 

submersible pump located in the wet well. All five (5) of these influent pumps discharge into a common 6-

inch diameter force main that transports wastewater to the aeration ponds. The influent magnetic flow 

meter is located on this force main between the influent building and the aerated lagoons. The influent 

force main can discharge into either of the aerated lagoons.  

 

The aerated lagoons typically operate in series with all influent flow directed into aerated lagoon 1. 

Wastewater then flows by gravity from aerated lagoon 1 to aerated lagoon 2, from aerated lagoon 2 to the 

settling pond, and from the settling pond to the seepage cells. The effluent flow meter is located on the 

discharge pipe from the settling pond. Stop plates and valves control which seepage cell the effluent is 

discharged to. The aerated lagoons are rated for a design capacity of 0.822 MGD, 2,378 lb/d BOD, 5,060 

lb/d TSS, and 375 lb/d TKN.  

 

Air is provided to the lagoons via three (3) positive displacement blowers via floating aeration header 

laterals. Suspended fine bubble diffusers (99 in total) are attached to floating laterals and are located at a 

water depth of 9 ft. The lagoons also have eight (8) existing surface aerators. The surface aerators are 

original to the 1982 facility and are rarely used. The surface aerators remain operational only to provide 

backup for the blower and fine bubble aeration system in case of an emergency.    

 

The equipment specifications, design capacity, and installation dates are outlined in Table 2.  
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TABLE 2: SAUK PRAIRIE SEWERAGE COMMISSION EXISTING SYSTEM 

Equipment Parameter Value 

Mechanical 
Screen 

Capacity 2.0 MGD 

Installation 
Date 

2019 

Influent Pumps 

Pump Type 
Horizontal 
centrifugal 

Horizontal 
centrifugal 

Horizontal 
centrifugal 

Horizontal 
centrifugal 

Submersible 

Quantity 1 1 1 1 1 

Manufacturer Fairbanks Chicago Chicago Chicago Fairbanks 

Motor HP 10 HP 10 HP 15 HP 15 HP 10 HP 

Pump Capacity 
(each) 

750 GPM 
at 35 ft 
TDH 

750 GPM 
at 35 ft 
TDH 

750 GPM 
at 35 ft 
TDH 

600 GPM 
at 24 ft 
TDH 

780 GPM at 
22.5 ft TDH 

Installation 
Date 

1982 1982 1982 1982 
Prior to 
1982 

Overall Firm 
Capacity 

2,087 GPM [3.0 MGD]] 

Lagoon No. 1 

Volume 11.75 MG 

Hydraulic 
Retention Time 
(Peak Month) 

18.1 days 

Lagoon No. 2 

Volume 11.48 MG 

Hydraulic 
Retention Time 
(Peak Month) 

17.7 days 

Aeration 
Blowers 

Blower Type Positive Displacement 

Quantity 3 (2 active +1 standby) 

Manufacturer Sutorbilt 

Motor HP 75 

Capacity 

Blower 1: 2,775 SCFM 
Blower 2: 2,630 SCFM 
Blower 3: 2,380 SCFM 

Firm Capacity: 3,320 SCFM 
Installation 

Date 
Sheaves and belts replaced 2006 

Aeration Grid 

Diffuser Type Fine bubble 

Manufacturer EDI 

Number of 
Diffuser Units 

64 FlexAir 88S Magnum Diffusers (Lagoon 1) 
35 FlexAir 44S Magnum Diffusers (Lagoon 2) 

Capacity 2,312 SCFM 

Installation 
Date 

2006 

Settling Pond 

Volume 2.87 MG 

Hydraulic 
Retention Time 
(Peak Month) 

4.4 days 
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The Sauk City electric service is an overhead medium voltage line with a riser pole and 75 KVA pad 

mounted transformer. The service voltage is 240/120 Volt, three-phase, center-tapped delta. The utility 

meter socket is located on the exterior wall of the building. A 400 Amp Square D fused disconnect switch 

(fused at 250A) is located in the shared electrical/generator room. The service disconnect is connected to 

the normal source terminals of a 2005 vintage Kohler automatic transfer switch. A Kohler 1981 vintage 75 

KW/87.5 KVA 240/120V three-phase diesel generator is installed indoors and connected to the standby 

terminals of the transfer switch. The main distribution panel (denoted MCC) is a Square D QMB fusible 

panelboard with both feeder disconnects and motor starters. 

 

 

3.1 Historical Wastewater Loadings 

A summary of influent hydraulic loadings to the WWTF for the years 2017 through 2023 is shown in Table 

3. The average annual flow for the 7-year monitoring period was 520,000 gpd (0.520 MGD). The highest 

average influent flow of 546,000 gpd (0.546 MGD) was recorded in 2018.  

 

TABLE 3: SAUK PRAIRIE SEWERAGE COMMISSION WWTF ANNUAL HYDRAULIC LOADINGS SUMMARY 

Year 
Total Precip. 

(in.) 
Avg. Influent Flow 

(MGD) 
Peak 30-Day Flow 

(MGD) 
Peak 7-Day Flow 

(MGD) 
Peak Day Flow 

(MGD) 

2017 39.5 0.527 0.556 0.597 0.740 

2018 43.1 0.546 0.575 0.624 0.718 

2019 56.0 0.537 0.577 0.649 0.852 

2020 39.6 0.499 0.536 0.561 0.742 

2021 28.4 0.504 0.546 0.558 0.681 

2022 37.7 0.512 0.554 0.570 0.635 

2023 28.6 0.519 0.538 0.560 0.681 

Avg. 39.0 0.520 0.554 0.588 0.721 

Max. 56.0 0.546 0.577 0.649 0.852 

 

The maximum peak 30-day flow of 577,000 gpd (0.577 MGD) and peak 7-day flow of 649,000 (0.649 

MGD) occurred in October and March 2019, respectively. These flow events can be attributed to a high 

amount of rainfall during 2019. There was an average of 56.0 inches of rainfall in 2019 compared to the 

7-year average of 39.0 inches. The peak day flow of 852,000 gpd (0.852 MGD) occurred on March 13, 

2019.  

 

Based on the data presented in Table 3, historical peaking factors can be estimated based on the long-

term average flow and the maximum flow recorded during 30-day, 7-day, and one day time periods. 

These historical peaking factors are listed in Table 4 below. 
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TABLE 4: HISTORICAL PEAKING FACTORS 

Design Parameter WWTF Flow (MGD) PF 

Avg. Influent Flow 0.520 - 

Peak 30-Day Flow 0.577 1.11 

Peak 7-Day Flow 0.649 1.25 

Peak Day Flow 0.852 1.64 

 

3.2 Wastewater Baseflow Analysis 

Wastewater baseflows for the Sauk Prairie Area were determined by calculating the minimum 30-day 

wastewater flow rate for the years 2017 through 2023. A summary of estimated wastewater baseflow data 

from 2017 through 2023 is shown in Table 5. 

 

TABLE 5: SAUK PRAIRIE SERVICE AREA WASTEWATER BASEFLOW SUMMARY 

Year 

Wastewater Baseflow 

Domestic Industrial Total 

(MGD) (MGD) (MGD) 

2017 0.482 0.005 0.487 

2018 0.511 0.007 0.518 

2019 0.501 0.006 0.507 

2020 0.477 0.005 0.483 

2021 0.469 0.004 0.473 

2022 0.477 0.004 0.482 

2023 0.495 0.005 0.500 

Avg. 0.488 0.005 0.493 
 

As shown, the average total wastewater baseflow is 493,000 gpd (0.493 MGD). The average baseflow 

from domestic sources (residential and commercial) is 488,000 gpd (0.488 MGD) and from industrial 

sources is 5,000 gpd (.005 MGD). Using the estimated total Sauk Prairie Area population of 7,938 people, 

the average per capita domestic baseflow is equivalent to approximately 61.4 gallons per capita per day 

(gpcd). 

 

3.3 Infiltration & Inflow Analysis 

Understanding the quantity of clear water entering a sanitary sewer collection system from the 

environment via infiltration and inflow (I/I) is an important consideration when evaluating the capacity of 

sewers, lift stations, and downstream wastewater treatment facilities. Infiltration is clear water that 

typically enters the sewer system through the ground via cracked/broken pipes, defective or separated 

pipe joints or connections, and deteriorating manhole walls. Inflow is typically precipitation or stormwater 

runoff that directly enters the sewer system via openings or cracks in manhole covers, frames, or 

chimneys. Inflow can also be caused by cross connections from storm sewers and combined sewers and 

illicit connections to roof drains, foundation drains, or sump pumps. Broken sewer or lateral cleanouts 



 

© 2026 Mead & Hunt, Inc. 
 

16 

 

could also be a source of inflow. I/I in excessive quantities can be problematic since the clear water 

entering the system reduces the wastewater transport capacity of sewers meant to accommodate existing 

flows and future community growth and can also lead to sewage backups into homes or sanitary sewer 

overflows (SSOs). Lastly, when the clear water enters the sewer system, it must be pumped and treated 

the same as the wastewater that was intended to enter the system. This can lead to unnecessary 

operational and treatment costs. 

 

When comparing influent wastewater flow and precipitation measured at the WWTF, there does not 

appear to be a strong correlation between increased precipitation and increased flows at the WWTF. See 

Figures 8 and 9. As shown in Figure 8, above average wastewater flows in 2018 and 2019 appear to be 

a result of increased precipitation recorded during those years. However, review of daily data in Figure 9 

suggests that during the years of 2020 through 2023 there were several large rain events, 2 to 3 inches, 

that did not result in elevated WWTF flow. This suggests I/I may only be a concern when groundwater 

levels are very high such as in September and October 2018 or during major flooding events such as the 

peak day flow that occurred during March 2019. 

 

 
FIGURE 8: COMPARISON OF AVERAGE ANNUAL INFLUENT WWTF FLOWS AND ANNUAL PRECIPITATION 

2017 THROUGH 2023 
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FIGURE 9: DAILY INFLUENT WWTF FLOWS AND DAILY PRECIPITATION 2017 THROUGH 2023 

 

The United States Environmental Protection Agency (EPA) has developed several publications to help 

communities determine if I/I is excessive and can be economically reduced by improvements to the 

wastewater collection system. 

 

1. Method 1 – EPA Handbook: Facilities Planning, 1981 

 

This EPA handbook defined non-excessive infiltration for a total length of sewer pipe between 

10,000 and 100,000 ft as 3,000 to 6,000 gallons per day per inch diameter mile of sewer 

(gpd/idm). The infiltration rate calculation is based on the highest 7-day to 14-day average 

infiltration within a 12-month period. 

 

During the analysis period, the peak 7-day average flow of 649,000 gpd (0.649 MGD) occurred 

on March 8 through March 14, 2019. Subtracting the estimated total baseflow of 507,000 gpd 

(0.507 MGD) for the year 2019 results in an estimated peak 7-day wet weather I/I of 142,000 gpd 

(0.142 MGD). Dividing by the total sewer length of 132.2 idm per Table 1, results in an estimated 

flow rate of approximately 1,076 gpd/idm. 

 

Based on this method, infiltration in the SPSC sanitary sewer collection system can be 

considered non-excessive. 

 

 

2. Method 2 – EPA Handbook: Sewer System Infrastructure Analysis and Rehabilitation, 1991  
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Based on this handbook, infiltration can be determined non-excessive if domestic wastewater 

plus infiltration does not exceed 120 gpcd during periods of high groundwater. Presumably, this 

condition would occur during the spring when groundwater levels are high and precipitation levels 

are low. The peak 7-day dry weather flow of 578,000 gpd (0.578 MGD) occurred from March 14 

through March 20, 2018. Subtracting the sum of the 2018 average non-domestic baseflow, 7,000 

gpd, results in an estimated domestic plus peak 7-day infiltration of 572,000 gpd (0.572 MGD). 

Dividing the result by the estimated population of the Village, 7,938 people, results in a per capita 

flow rate of 72.0 gpcd. 

 

Based on this method, infiltration in the SPSC sanitary sewer collection system can be 

considered non-excessive. 

 

3. Method 3 – EPA Handbook: Sewer System Infrastructure Analysis and Rehabilitation, 1991 

 

This EPA handbook provided guidance to determine if inflow is non-excessive. Inflow is 

considered non-excessive if flow during a storm does not exceed 275 gpcd. In addition, there 

should be no operational problems such as surcharges, bypasses, or poor treatment performance 

due to hydraulic overloading at wastewater treatment works. During the 7-year analysis period, 

the largest daily peak flow of 852,000 gpd (0.852 MGD) was recorded on March 13, 2019. 

Dividing the peak day flow by the Village population of 7,938 people, results in a per capita flow of 

107 gpcd.  

 

Based on this method, inflow in the SPSC sanitary sewer collection system is non-

excessive. 

 

Using the existing flow data from the 7-year analysis period and similar methodology presented above in 

the EPA I/I evaluation, I/I quantities can be estimated for various flow conditions. The values are 

summarized below in Table 6. 

 

TABLE 6: SAUK PRAIRIE SEWERAGE COMMISSION I/I SUMMARY 

Design Parameter 
Flow Flow 

(gal) (MGD) 

Average I/I 28,000 0.028 

Average Dry Weather Infiltration 15,000 0.015 

Peak 7-Day Dry Weather Infiltration 61,000 0.061 

Peak 30-Day Wet Weather I/I 73,000 0.073 

Peak 7-Day Wet-Weather I/I 142,000 0.142 

Peak Day Wet Weather I/I 345,000 0.345 

 

3.4 Evaluation of Existing Wastewater Treatment Facilities 

The mechanical fine screen has a capacity of 2.0 MGD (1,388 gpm) and was installed in 2019. It is 
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functioning well and meets the projected peak hourly design flow of 1,256 gpm (Table 14). No changes to 

this unit operation are required.  

 

The (4) centrifugal influent pump were installed when the existing WWTF was built in 1982, while the (1) 

submersible influent pump was originally located at the pre-1982 WWTF and was moved to the existing 

facility in 1982. While operating adequately, at an equipment age of >44 years, they are well beyond the 

typical useful life of pumps, 20 years, and should be replaced. With the largest pump – the submersible 

influent pump – out of service, the firm capacity is estimated to be 2,087 gpm based on testing completed 

in July 2024.  

 

The dry well where the (4) centrifugal influent pumps are located is only intermittently ventilated. This 

does not meet current fire protection code. The wet well where the (1) submersible influent pump is 

located is continuously ventilated, but the exhaust system was not engineered. The existing exhaust 

system pulls air out of the wet well through an abandoned sanitary sewer line and exhausts air through an 

abandoned manhole. Wisconsin code requires continuously ventilated wet wells to have at least 12 air 

changes per hour and air must be forced into the wet well. An existing duct runs through the 1st floor 

control building bathroom requires sealing to prevent wet well gasses from seeping into the working 

space. To meet modern-day safety standards, both systems should be updated.  

 

The two aeration lagoons are sized 11.75 MG and 11.48 MG, respectively. At the projected peak monthly 

flow of 0.648 MGD (Table 14), this corresponds to a hydraulic retention time of 18.1 and 17.7 days, 

respectively. This exceeds the minimum required retention time of 4-5 days for BOD removal at an 

expected low temperature of 2ºC. The size of the lagoon system was confirmed to be in conformance with 

the requirement of NR 110.24. With a peak monthly influent BOD concentration of 424 mg/L, effluent 

quality out of the lagoons is calculated to be 32 mg/L under the low temperature conditions, which meet 

the permitted CBOD5 limit of 45 mg/L. 

 

Aeration requirements were confirmed for the projected average and peak month flow and loads (Table 

14). Aeration calculations (Appendix A) indicate that for average flow and load of 0.630 MGD at 305 

mg/L BOD and 39 mg/L Ammonia-N, 1,223 SCFM is required for aeration. For peak day flow and load of 

0.920 MGD at 380 mg/L BOD and 35 mg/L Ammonia-N, 2,228 SCFM is required. The estimated brake 

horsepower required to provide this aeration at a design operating pressure of 5.7 PSIG is 39 HP and 71 

HP, respectively, for average and peak conditions. The (3) existing 75 HP blowers have an individual 

capacity of 2,380-2,775 SCFM and firm capacity with the largest blower offline of 3,320 SCFM. While the 

blowers operate adequately and have sufficient capacity, they were last rebuilt (sheaves and belts) in 

2006. At an equipment age of 20 plus years, they have reached the typical useful life of blowers and 

should be replaced.  

 

Per the vendor, the existing fine bubble diffusers were designed to provide 2,312 SCFM, which exceeds 

the projected future average and peak day aeration needs (1,223 SCFM and 2,228 SCFM, respectively).   

 

Despite the lagoons having sufficient aeration and biological capacity per the calculations in Appendices 

A and B, the facility has experienced increasing frequency in CBOD5 permit exceedances. From 2013 to 
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2017, the facility only recorded one (1) permit exceedance in November 2018, when the monthly CBOD5 

averaged 55 mg/L. This singular exceedance occurred during the sludge removal process in 2018. 

However, in 2024 and 2025, the facility experienced three (3) permit exceedances in March 2024, 

February 2025, and March 2025. All violations corresponded to quality control issues at the testing lab, 

with CBOD5 tests failing due to toxicity. As all the exceedances occurred in cooler months, it is possible 

that the temperature impact on biological activity and the increase in likelihood of short-circuiting due to 

temperature stratification during winter months is contributing to these exceedances and should be 

addressed in recommended alternatives. Temperature stratification is more pronounced in winter months 

when the influent water temperature is much higher than the lagoon temperature, resulting in incoming 

wastewater flowing over the lower layers without mixing. Recent on-site measurements during winter 

months have shown influent wastewater to be >10 ºC warmer than the lagoon itself.  

 

The arrangement of the shared electrical/generator room does not allow for code-required working 

clearances (three feet) in front of some of the electrical equipment where live parts are exposed for 

maintenance. Additionally, the room does not allow for any additional equipment without violation of 

working clearances. 

 

The electrical system at the facility is nearing end of useful life and if not replaced, it will have difficulty 

fixing or expanding. The existing service voltage is no longer available from Sauk City Electric and thus 

can never be increased in capacity. The pad mounted transformer will be more difficult to quickly replace 

as time goes on. The motor control center is no longer manufactured and obsolete.  Any replacement 

parts will be difficult to find or replace. The generator is operating beyond expected life for electrical 

equipment, does not have the capacity to operate the required treatment equipment, and should be 

replaced regardless of service entrance changes. 

 

 

4.1 Planning Period 

The design planning period of this Facilities Plan is 20-years. The earliest start of project implementation 

is anticipated to be the year 2027. Therefore, sewerage system alternatives shall be evaluated for the 

time period extending to the year 2047. Population and wastewater loadings shall be projected to the year 

2047, and sewerage alternatives shall be evaluated for cost effectiveness over a 20-year design life.  

 

4.2 Population Projections 

Future population projections for the Village were estimated based on historical population trends. Total 

population estimates for the 2000, 2010, and 2020 Census are shown in Figure 10. In addition, recent 

2025 population estimates from the Wisconsin Department of Administration (DOA) Demographic Service 

Center were included in the analysis 

(https://doa.wi.gov/Pages/LocalGovtsGrants/Population_Estimates.aspx). According to the DOA, the 

2025 estimated population of the Sauk Prairie Sewer Service Area was 7,979.  
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FIGURE 10: SAUK PRAIRIE SEWERAGE COMMISSION POPULATION TRENDS 

 

For the purposes of this report, the population for the Sauk Prairie Sewer Service Area was projected to 

the year 2047 using a weighted linear population model based on the available Census and DOA data. 

This model was selected after correspondence with Mark Roffers, the consultant preparing the updated 

Sauk Prairie Comprehensive Plan. See calculations below: 
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Based on this population projection, the Sauk Prairie Sewer Service Area would be estimated to gain 833 

capita by the year 2047. For design purposes, the design population will be considered 8,812 capita, the 

population estimated for 2047.  

 

4.3 Wastewater Loading Projections 
Since population growth is expected during the 20-year planning period, future wastewater loadings are 


