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1. Background Information and Existing Conditions  
1.1 Need for Proposed Project  
Continued use of the deep aquifer as a water supply for the City of Waukesha and other 
communities in southeastern Wisconsin and northeastern Illinois is unsustainable because of 
decreasing quantity and increasingly poor water quality. Dramatic drawdown in the aquifer 
is exacerbated by the Maquoketa shale aquitard, which limits groundwater recharge in much 
of the region. The water quality withdrawn from the increasingly deeper parts of the aquifer 
has continued to degrade. For example, levels of radium (a naturally-occurring radioactive 
isotope known to cause cancer) and total dissolved solids become worse with aquifer depth.  

To provide a permanent and sustainable source of clean water for its service area, the City of 
Waukesha is applying for a Lake Michigan water supply in their Draft Application for Lake 
Michigan Water Supply (Application). The Great Lakes Water Resources Compact (Compact) 
requires the City of Waukesha to return the water that it withdraws from Lake Michigan, 
less an allowance for consumption.  

The City of Waukesha’s wastewater treatment plant (WWTP) currently discharges to the 
Fox River, which is in the Mississippi River watershed. A Lake Michigan water supply 
would require a new outfall from the WWTP, for the return flow to the Lake Michigan 
watershed. This document identifies alternatives for returning flow to the Lake Michigan 
watershed for a Lake Michigan water supply, and is submitted as an amendment to the 
Waukesha Wastewater Treatment Facility Plan (July 1990). Additional facilities planning may 
be required beyond this amendment to evaluate WWTP capacity and potential 
improvements to meet future wastewater treatment needs.  

1.2 Planning Areas 
The sanitary sewer and water supply planning (service) areas are discussed below.  

1.2.1 Sanitary Sewer Planning Area 

The Southeastern Wisconsin Regional Planning Commission (SEWRPC) defined the 
planning area for the City of Waukesha sanitary sewer collection system.1 The area consists 
of all the City and Town of Waukesha, and portions of the Brookfield, New Berlin, 
Muskego, Pewaukee, Delafield, Genesee, Mukwonago, Wales and Vernon. The area also 
includes some holding and septage tanks, such as the two tanks located at the Kettle 
Moraine High School. The sanitary sewer service area is shown in Figure 1. 

                                                      
1 SEWRPC, Sanitary Sewer Service Area for the City of Waukesha and Environs. March 1999. (Amended February 2001, 
June 2002, September 2003, September 2004, September 2005, September 2006, and December 2007.) 
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FIGURE 1 
Sanitary Sewer Service Planning Area (SEWRPC, 2007) 
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1.2.2 Water Supply Planning Area 

SEWRPC delineated a water supply service area which includes the City of Waukesha 
corporate limits plus a few small adjacent areas.2 A detailed discussion of the water supply 
service area is included in Appendix D of the Application. The projected ultimate water 
supply service area is shown in Figure 2. 

FIGURE 2 
Projected Ultimate Water Service Area for the City of Waukesha 

 

                                                      
2 SEWRPC, December 2008. Water Supply Service Area for the City of Waukesha and Environs, Waukesha County, 
Wisconsin, p. 2. 
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1.2.3 Comparison of Planning Areas 

The planned water supply service area and the planned sanitary sewer service area are very 
similar, but there are three differences between them: 

 A portion of the Village of Wales and three sewage holding tanks are within the planned 
sanitary sewer service area (Figure 1) but not within the planned water supply area. The 
total future population that may be served in the Village of Wales is estimated to be about 
500 persons3.  

 An area south of Interstate 94 along Bluemound Road between the Fox River and State 
Highway 164 is within the City of Waukesha planned sanitary sewer service area but not 
in the planned water supply service area. The area is currently served by the City of 
Pewaukee’s municipal water supply system but the sanitary sewer flow is treated by the 
City of Waukesha.  

 A portion of the Town of Genesee along the State Highway 59 and County Highway X 
corridor, immediately west of the Town of Waukesha, is within the planned water 
supply service area but not in the sanitary sewer service area. This area does not 
currently receive drinking water from the City of Waukesha, but is planned to in the 
future because it is identified as a special well casing area by the WDNR due to 
groundwater bacterial contamination.4 Sanitary sewer service for these water users is 
anticipated to be provided by onsite wastewater treatment systems. This area includes 
about 530 parcels.5  

Because the differences between the planned water supply and sanitary sewer service areas 
are very small, SEWRPC concluded that the City of Waukesha planned water supply service 
area is consistent with the City of Waukesha sanitary sewer service area as incorporated in 
the adopted regional water quality management plan.6  

To demonstrate the current small differences in the service areas, 2009 sanitary and water 
supply flow data was analyzed to compare the water balance between metered water supply 
data and metered sanitary sewer flow data. The total flow to the City of Waukesha WWTP 
from customers that only receive sanitary sewer services (i.e. customers that do not receive 
drinking water from the City of Waukesha but have their sanitary sewage treated by the City) 
averaged 0.51 million gallons per day (mgd). In comparison, the total water demand from 
customers that only receive drinking water from the City of Waukesha (i.e. customers that do 
not receive wastewater treatment from the City of Waukesha but receive drinking water from 
them) averaged 0.14 mgd. The difference between the two resulted in an average 0.37 mgd 
more sanitary sewer flow to the City of Waukesha than water supply. Compared to an 
average annual WWTP flow rate of about 10 mgd, the additional flow from the sanitary sewer 
service area is small (3.7 percent).  

                                                      
3 SEWRPC, Sanitary Sewer Service Area for the City of Waukesha and Environs, September 2006 and December 2007 
Amendments. http://www.sewrpc.org/ publications/capr/capr-100_ssa_city_of_waukesha.pdf.  
4 SEWRPC, December 2008. Water Supply Service Area for the City of Waukesha and Environs, Waukesha County, 
Wisconsin, p. 3. 
5 City of Waukesha parcel data. March 22, 2010. 
6 SEWRPC, December 2008. Water Supply Service Area for the City of Waukesha and Environs, Waukesha County, 
Wisconsin, p. 3. 
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1.3 Wastewater Treatment Plant Effluent 
The Wisconsin Pollutant Discharge Elimination System (WPDES) permit for the City of 
Waukesha WWTP is effective until December 31, 2012. The WPDES permit is included in 
Attachment A and is generally summarized in Table 1. The WWTP is an activated sludge 
treatment facility with tertiary dual media filtration (sand and anthracite) and ultraviolet light 
disinfection. The plant consistently produces high quality effluent that has very low BOD 
(biochemical oxygen demand), TSS (total suspended solids), NH3-N (ammonia) and TP (total 
phosphorus).  

A summary of the average monthly WWTP effluent concentrations is summarized in Table 2 
(and discussed in more detail in Appendix H of the Application) and a summary of the 
average daily WWTP effluent flow over the last several years is shown in Figure 3. The average 
daily WWTP effluent flow ranges from about 9 to 12 mgd.  

TABLE 1 
General Summary of Current City of Waukesha WWTP WPDES Effluent Permit Limits 

Parameter Permit Limit 

BOD5, total ≤8.2 to 10 mg/L weekly (varies by season) 

TSS, total ≤10 mg/L weekly  

NH3-N (ammonia), total ≤2 to 6 mg/L monthly (varies by season) 

Dissolved oxygen ≥7 mg/L daily, (≥6.7 mg/L in September) 

Total phosphorus (TP) ≤1 mg/L monthly  

Fecal coliform ≤400#/100 mL monthly geometric mean (May–September) 

 

 
TABLE 2 
Waukesha WWTP Average Monthly Effluent Concentrations (October 2002–August 2009) 

Month 
Flow 
(mgd) 

BOD5 
(mg/L) 

Ammonia 
(as N) 
(mg/L) 

TP 
(mg/L) 

Dissolved 
Oxygen 
(mg/L) 

Temp 
(°C) 

TSS 
(mg/L) 

Fecal 
Coliform 

(cfu/100 mL)a 
Copper 
(μg/L)b 

Zinc 
(μg/L)b 

Jan. 9.4 1.7 0.10 0.11 10.3 12.0 0.9 ND 6.6 42.0 

Feb. 9.3 1.7 0.06 0.10 10.5 11.5 0.9 ND 12.4 48.6 

March 11.3 1.7 0.14 0.12 10.4 12.3 1.1 ND 6.1 49.6 

April 12.3 1.7 0.09 0.10 9.7 14.1 1.4 ND 8.6 22.0 

May 11.5 2.0 0.20 0.12 9.0 16.4 1.2 2 7.1 45.7 

June 12.1 2.6 0.14 0.21 8.2 18.8 1.8 49 6.1 30.5 

July 9.2 1.8 0.05 0.16 8.0 20.6 1.0 2 6.1 29.3 

Aug. 9.0 1.8 0.07 0.19 7.9 21.3 1.1 2 6.3 37.2 

Sept. 8.8 2.1 0.10 0.21 8.0 20.8 1.0 2 8.7 39.0 

Oct. 8.8 1.6 0.04 0.24 8.7 18.6 1.1 ND 5.7 36.6 

Nov. 8.6 1.6 0.07 0.21 9.5 16.0 1.1 ND 6.7 33.8 

Dec. 9.2 1.6 0.07 0.15 10.3 13.3 1.1 ND 9.3 47.4 

aGeometric means were used for fecal coliform data. The numbers shown in the table represent the average geometric mean for each 
month.  
bData for copper and zinc between 2005 and 2009.  

cfu – colony forming units; ND – no disinfection.  
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FIGURE 3 
City of Waukesha WWTP Effluent Average Daily Flow 
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1.4 Infiltration and Inflow 
The City of Waukesha has been implementing an aggressive infiltration and inflow (I&I) 
reduction program to reduce the amount of clear-water entering the sanitary sewer 
collection system. Like all communities with sanitary sewer collection systems, some I&I is 
observed in the City of Waukesha during wet periods and storm events. I&I contributes to 
the collection system flows during these times and subsequently receive the same treatment 
at the WWTP as do sanitary flows. The City of Waukesha’s collection system and WWTP 
have adequate conveyance and treatment capacity to provide treatment of the I&I, but the 
City has continued the I&I reduction program to minimize the treatment costs associated 
with the I&I, and to minimize the I&I that could be part of the return flow.  

Over the past several years many projects have been completed that contribute to reducing 
I&I, including sewer televising, smoke testing and dye tracing pipes and structures; 
replacing sewer laterals, cracked pipes and manholes;  lining and sealing manholes and 
sewers; and identifying and correcting sump pump and foundation drain connections to the 
sanitary sewer. The City is continuing to investigate I&I throughout the collection system to 
prioritize projects that provide the most efficient I&I reduction. These efforts include sewer 
system modeling, in-pipe flow monitoring, sewer televising and smoke testing, and 
completing a sewer system evaluation survey (SSES).  
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2. Alternatives Identification 
Five alternatives were considered for providing return flow to the Lake Michigan. Each 
alternative requires a pump station at the WWTP site to convey the return flow over the 
Lake Michigan watershed divide. The alternatives include: 

 Alternative 1: Return Flow to Underwood Creek—Return treated wastewater effluent to 
Underwood Creek in Waukesha County, a tributary to Lake Michigan through the 
Menomonee River in Milwaukee. 

 Alternative 2: Return Flow to Root River—Return treated wastewater effluent to the 
Root River in Milwaukee County, a tributary to Lake Michigan in Racine. 

 Alternative 3: Return Flow Direct to Lake Michigan—Return treated wastewater effluent 
directly to Lake Michigan. 

 Alternative 4: Return untreated wastewater to the Milwaukee Metropolitan Sewerage 
District for treatment and return to Lake Michigan. 

 Alternative 5: Return treated wastewater to the Milwaukee Metropolitan Sewerage 
District for treatment and return to Lake Michigan. 

The alternatives only considered a pump station at the WWTP site because there is available 
land owned by the City and it provides the least challenges for operation, maintenance, and 
implementation (compared to an off-site pump station location). Alternatives for a gravity 
return flow were not considered because it would require a very deep pipe that would 
require a tunnel for several miles, and would be much more expensive than the other 
alternatives that were evaluated in detail. The five alternatives are discussed below. 

2.1 Alternative 1: Underwood Creek 
Return flow to Underwood Creek is expected to occur in Waukesha County, near the 
crossing of Underwood Creek and Bluemound Road. From that location, Underwood Creek 
flows about 2.6 river miles to its confluence with the Menomonee River in Wauwatosa 
before flowing another 10 river miles to Lake Michigan in the City of Milwaukee.  

A screening level layout was developed for the return flow pipeline (Figure 4). It begins at 
the City of Waukesha WWTP, and proceeds north and east through a City park and along 
an alley and minor streets for about 1.3 miles. The pipeline continues east for another 
1.3 miles following an abandoned railroad corridor planned for a future recreational trail, 
where it joins with an utility corridor and bike trail and runs for another 7 miles. The 
pipeline continues north 1.9 miles along a street, bike path and Underwood Creek Parkway 
until it ends near the confluence of the north and south branch of Underwood Creek. In 
total, the pipeline consists of about 11.5 miles of 36-inch diameter pipe. 

The return flow rate is based on the amount of drinking water supplied to the City of 
Waukesha. The return flow rate is anticipated to range from about 7.5 mgd to 13 mgd. 
Wastewater flow exceeding 13 mgd is anticipated to be discharged to the existing 
Fox River outfall.  
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FIGURE 4 
Alternative 1: Underwood Creek Return Flow Alignment  

 

 

The effect of the return flow on water quality, habitat and fisheries, and geomorphic 
stability in Underwood Creek were analyzed for the City’s Lake Michigan Application. The 
return flow will have some impact on water quality, but will improve the water quality of 
Underwood Creek for some parameters (Appendix H in Application). The return flow will 
have a beneficial effect on habitat and fisheries (Appendix L in Application), and it will not 
negatively affect the geomorphic stability of the creek (Appendix G in Application). As 
discussed in the Application, the City will continue to meet current and future WDNR 
effluent limits for an Underwood Creek discharge. 

2.2 Alternative 2: Root River 
The Root River flows through parts of Milwaukee and Racine counties, and into 
Lake Michigan at Racine, Wisconsin. The river has more natural channel (e.g., natural 
bottom substrate and vegetated river banks) than does Underwood Creek, and it has a 
mixture of land uses between its headwaters and Lake Michigan. The headwaters of the 
Root River are heavily urbanized, the middle reaches are primarily agriculture and lower 
density development, and the lower parts of the watershed near Lake Michigan are heavily 
urbanized.  

The conceptual pipeline alignment for return flow to the Root River is the same as the 
pipeline for Underwood Creek for about the first 9.6 miles. Where the Underwood Creek 
pipeline heads north toward Underwood Creek, the Root River pipeline would head 
southeast for 6 miles toward the Root River (Figure 5) following streets, a parkway, and a 
bike trail. In total, the pipeline consists of about 15.5 miles of 36-inch diameter pipe. 

The return flow rate is the same as the Underwood Creek alternative, and is anticipated to 
range from about 7.5 mgd to 13 mgd. Wastewater flow exceeding 13 mgd is anticipated to 
be discharged to the existing Fox River outfall.  
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FIGURE 5 
Alternative 2: Root River Return Flow Alignment 

 

 

The effects of return flow on the Root River are expected to be similar with Underwood 
Creek. The effects on water quality, habitat and fisheries, and geomorphic stability are 
discussed in Section 5 of the Application. 

2.3 Alternative 3: Direct to Lake Michigan 
A screening-level alignment for return flow directly to Lake Michigan was developed to 
evaluate the environmental effects and costs (Figure 6). The conceptual pipeline alignment 
is the same as that for Underwood Creek and Root River for the first 9.6 miles. Where the 
two pipelines diverge, the Lake Michigan alignment continues east about 11.2 miles parallel 
to a railroad corridor. As the alignment nears Lake Michigan, it continues east about 
1.2 miles along a city street where it intersects with the Lake. The alignment extends into 
Lake Michigan about 0.5 miles to provide an offshore outfall. In total, the pipeline consists 
of about 23.5 miles of 36-inch diameter pipe. 

The return flow rate is the same as the Underwood Creek alternative, and is anticipated to 
range from about 7.5 mgd to 13 mgd. Wastewater flow exceeding 13 mgd is anticipated to 
be discharged to the existing Fox River outfall. 
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FIGURE 6 
Alternative 3: Direct to Lake Michigan Return Flow Alignment 

 

 

The return flow will not negatively affect the habitat and fisheries, or the geomorphic 
stability of the lake. Water quality impacts to Lake Michigan are expected to be similar as 
the Underwood Creek and Root River alternatives because for all three alternatives, the 
return flow ultimately ends in Lake Michigan. This is discussed further in Section 5 of the 
Application. 

2.4 Alternative 4: Return Untreated Wastewater to MMSD 
This alternative includes constructing about 10 miles of 36-inch force main from the City of 
Waukesha WWTP to the MMSD collection system. The City of Waukesha’s wastewater 
would combine with flow in the MMSD collection system and be conveyed to either of 
MMSD’s two treatment plants.  

The return flow rate is the same as the Underwood Creek alternative, and is anticipated to 
range from about 7.5 mgd to 13 mgd. Wastewater flow exceeding 13 mgd is anticipated to 
be discharged to the existing Fox River outfall. 

The City of Waukesha would continue to operate a WWTP, to allow discharge to the 
Fox River during periods when sanitary sewer flow exceeds the maximum planned return 
flow rate of 13 mgd. To minimize out-of-basin water in the return flow (as required by the 
Compact), discharge of treated sanitary sewer flow would continue to the Fox River for the 
flow in excess of the maximum return flow. This intermittent operation of the WWTP would 
not be possible without significant modification of the existing WWTP processes. 

Improvements to the MMSD collection system and treatment plants are likely required. The 
MMSD system is capacity limited during wet weather, so any flow returned to MMSD 
would likely require additional conveyance and treatment capacity equivalent to the return 
flow rate. 

The Southeastern Wisconsin Regional Planning Commission included an alternative similar 
to this in its evaluation of return flow alternatives, but it was not recommended because the 
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cost exceeded that of return flow directly to Lake Michigan or to a Lake Michigan tributary.7 
Consequently, this alternative was not evaluated further for these reasons, and for those 
discussed above. 

2.5 Alternative 5: Return Treated Wastewater to MMSD 
This alternative includes the continued use the City of Waukesha WWTP for all discharges 
to the Fox River and return flow to MMSD. After the wastewater is treated at the City of 
Waukesha WWTP, the return flow would combine with flow in the MMSD collection 
system and be conveyed to either of MMSD’s two treatment plants. The combined flow 
would receive treatment at the MMSD facilities for discharge directly to Lake Michigan.  
The same as the previous alternative, a 10-mile, 36-inch force main would convey the return 
flow from the WWTP to the MMSD collection system. 

The return flow rate is the same as the Underwood Creek alternative, and is anticipated to 
range from about 7.5 mgd to 13 mgd. Wastewater flow exceeding 13 mgd is anticipated to 
be discharged to the existing Fox River outfall. 

This alternative would be less challenging to implement than the previous alternative for 
providing untreated return flow to MMSD because the City of Waukesha’s WWTP would 
operate continuously like its current operation (compared to the intermittent operation for 
only Fox River discharges as discussed in the previous alternative). However, it would still 
require the same capacity improvements to the MMSD system, which contribute to making 
this alternative much more costly than the other alternatives for return flow.8  

Providing double-treatment of the return flow (first at the City of Waukesha WWTP and 
then at MMSD) is also an inefficient use of resources for no significant improvement in 
return flow water quality. As was with the previous alternative, this alternative was not 
evaluated further for the reasons discussed above. 

3. Effluent Limits 
The Wisconsin Department of Natural Resources (WDNR) has provided effluent limits 
(Attachment B) for a return flow using existing stream conditions for Underwood Creek and 
the Root River. The proposed limits are summarized below, and are very similar to those in 
the current WPDES permit (Table 1): 

 Maximum effluent BOD and TSS concentrations  between 5 to 10 mg/L 

 Minimum effluent dissolved oxygen concentration of 7 mg/L. 

 Maximum effluent TP concentration of 1 mg/L, but may decrease in the future with 
rules being developed. 

 Limitations for NH3-N ammonia nitrogen will be driven by effluent quality and would 
likely be more stringent than the maximum 2 to 6 mg/l in the current permit. 

                                                      
7 SEWRPC. 2008. Planning Report No. 52: A Regional Water Supply Plan for Southeastern Wisconsin. Chapter 9, Page 37.  
8 Ibid. 
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 Limitations for mercury will remain as in the current permit (alternative limitations 
under NR 106.145). Limitations for other bioaccumulating chemicals of concern will not 
apply because they have not been detected. 

 Limitations for chloride (alternative limitations under NR 106, Subchapter VII) and 
associated reduction requirements will continue. 

 Disinfection, as currently applied, must continue. 

 Specific provisions of NR 207.04(2)(a), that effluent limitations for an existing discharge, 
will remain unchanged if the treatment facility can meet those existing limitations. 
Existing effluent quality and permit limitations must be maintained.  

4. Alternatives Analysis  
The return flow alternatives considered economic and nonmonetary criteria for identifying 
the preferred alternative. These analyses are summarized below. 

4.1 Economic Analysis 
Cost estimates for the alternatives are summarized in Table 3 (details of the cost estimates are 
included in Appendix M of the Application). Cost estimates were developed for return flow 
to Underwood Creek, Root River, and direct to Lake Michigan. The cost estimates include a 
pump station at the City of Waukesha WWTP, a pipeline, and an outfall. The cost estimates 
were prepared for comparing alternatives based on information available at the time of the 
estimate. Detailed engineering design has not been completed. The final cost estimate of any 
project will depend on market conditions, site conditions, final project scope, schedule, and 
other variable factors. As a result, final project costs may vary from the estimates presented 
here. Cost estimates were not developed for the alternatives for return flow to MMSD 
because the alternatives were not further evaluated after initial screening, as discussed 
above. 

TABLE 3 
Cost Comparison for Return Flow Alternatives  

Return Flow Alternative Capital Costa 
Annual Operations 
and Maintenance 

20-Year Present 
Worth 

50-Year Present 
Worth 

1: Underwood Creek $56,174,000 $119,000 $57,539,000 $58,050,000 

2: Root River $75,963,000 $145,000 $77,627,000 $78,249,000 

3: Direct to Lake Michigan $109,848,000 $159,000 $111,672,000 $112,355,000 

aIncludes direct construction cost, contractor administrative costs (insurance, bonds, supervision etc), 25% 
contingency, and costs for permitting, legal, engineering, administrative.  
Includes a 6% discount rate for present worth analysis. 

Return flow to Underwood Creek is the least cost alternative primarily because it has the 
shortest pipeline and least amount of infrastructure. The Root River return flow alignment is 
more costly primarily because it requires about 4 more miles of force main and a more 
powerful pump station. The direct Lake Michigan return flow is the most expensive of the 
three alternatives primarily because it requires about 12 more miles of force main compared 
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to Underwood Creek, a more powerful pump station, and an offshore outfall into 
Lake Michigan. As discussed above, the return flow alternatives to MMSD were eliminated 
after initial screening and therefore detailed cost estimates were not completed. 

4.2 Nonmonetary Analysis 
4.2.1 Alternative 1: Underwood Creek 
Underwood Creek has been adversely affected by urbanization but a return flow could 
provide improvements to the creek. Engineered stormwater infrastructure routes runoff into 
the creek, rather than allowing infiltration into the ground and then to the stream as 
subsurface flow, as in the past. As a result, stream baseflow has been reduced, particularly at 
low flows and drought periods. The MMSD is rehabilitating a 1-mile stretch of Underwood 
Creek by removing much of the concrete streambed lining and rehabilitating the 
watercourse to reestablish aquatic and wetland habitat. One goal is to improve fish passage, 
as described in Underwood Creek Rehabilitation and Flood Management Project; Preliminary 
Engineering Design Project. As described in Section 5 and Appendix L of the Application, the 
return flow could support the rehabilitation efforts and provide additional environmental 
improvements.  

This alternative also has the shortest pipeline and therefore would result in the least amount 
of construction, traffic disruptions and noise.  

4.2.2 Alternative 2: Root River 
Similar to return flow to Underwood Creek, a Root River return flow could also provide 
benefits to the river. These are discussed in Section 5 of the Application. 

This alternative is expected to have more impacts during construction because the pipeline 
is longer, it requires more infrastructure, and its construction will likely have a longer 
duration than a return flow to Underwood Creek.  

4.2.3 Alternative 3: Direct to Lake Michigan 
This alternative has the greatest construction impacts because it requires the most 
infrastructure. Besides the need for construction in Lake Michigan with this alternative, the 
impacts to Lake Michigan are expected to be the same as the previous alternatives because 
all the alternatives ultimately flow to Lake Michigan. However, return flow directly to 
Lake Michigan would have no environmental benefit beyond returning the water to the 
Lake Michigan, because the return flow would be conveyed in a pipe, instead of through 
surface water.  

This alternative requires the most infrastructure and therefore is expected to have the most 
construction impact. The proposed alignment also follows a railroad corridor through 
highly urbanized areas, where construction is expected to be more difficult compared to the 
previous alternatives. The impacts of this alternative are discussed in more detail in 
Section 5 of the Application.  

4.2.4 Alternative 4: Return MMSD Untreated Wastewater to MMSD 

As discussed above, this alternative was not considered after initial screening. It is not 
considered a sustainable or viable option. 
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4.2.5 Alternative 5: Return MMSD Treated Wastewater to MMSD 
As discussed above, this alternative was not considered after initial screening. It is not 
considered a sustainable or viable option. 

5. Environmental Assessment 
As part of the Application, an Environmental Report (Appendix N) has been completed that 
evaluates the environmental affects of the return flow alternatives. In summary, a return 
flow to Underwood Creek has the least environmental impacts, and it provides an 
environmental improvement to the habitat and fisheries within Underwood Creek.  
A detailed evaluation is included in the Application. 

6. Recommended Plan 
Return flow to Underwood Creek is the preferred alternative because it is least cost, it has 
the least infrastructure and construction impacts, it can provide an improvement to the 
habitat and fisheries in Underwood Creek, and it requires the smallest pump station at the 
City of Waukesha WWTP, which will have the least energy demand. 

The City of Waukesha WWTP site is about elevation 800 feet. The highest point along the 
length of the return flow alignment is about 900 feet, and the discharge to Underwood 
Creek is about 720 feet. The pump station will be designed to overcome the static head of 
about 100 feet, plus the friction losses in the pipeline. A plan view of the WWTP site with a 
potential location of a new effluent pump station is shown in Figure 7 and the pipeline 
alignment to Underwood Creek is shown in Figure 8.  

FIGURE 7 
City of Waukesha WWTP Site Plan Showing Potential Location of a Return Flow Pump Station 
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FIGURE 8 
Underwood Creek Return Flow Pipeline Alignment 
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