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Madison Metropolitan Sewerage District, Wisconsin
50-Year Master Plan Section 1-Overview

1.01 TECHNICAL MEMO OVERVIEW

This Technical Memo defines projects and groups them into potential alternatives that provide different
approaches to meet the needs of the Madison Metropolitan Sewerage District (MMSD) during the next
50 years. The base plan for all alternatives is conveyance of all wastewater to the Nine Springs
Wastewater Treatment Plant (NSWTP) for treatment with effluent pumped to the two existing discharge
locations: Badfish Creek and Badger Mill Creek. Replacement or relief facilities for those components
reaching their capacity between 2010 and 2060 are sized for the appropriate service life for the type of
facility. For example, pumping station structures are sized for the projected 100-year capacity needs
while interceptors are sized for the projected 75-year needs. In the conveyance system, the more
conservative design flows, based on the maximum projected flows determined by the CARPC, are
used. These flows are based on the full build-out of each community’s service area based on the
community’s Comprehensive Plan. At the NSWTP, design flows are based on the extrapolation of
values determined by the CARPC using the DOA projected population data for Dane County. This
results in lower design flows. The accumulated design flows in the conveyance system total 70 million
gallons per day (mgd) in 2060 compared to a value of 60 mgd based on projected DOA population
data. This planning approach is used since the service lives of interceptors and pump station structures
is 75 to 100 years, and it is uncertain where in the District service area higher growth will occur.
Economies of scale in the construction of conveyance facilities make this the more cost-effective
approach. At the NSWTP, incremental capacity additions are made to address twenty years of growth
even though the structures will have service lives of 75 to 100 years or more. The DOA-based values
reflect the more probable total population and flow data scenarios when analyzing future design
conditions at the NSWTP.

The District has the capability to discharge 75 mgd of treated effluent to Badfish Creek and 3.6 mgd of
treated effluent to Badger Mill Creek. Sustained flows exceeding 78.6 mgd receive ultraviolet (UV)
disinfection up to 115 mgd and are then routed to a 50-million-gallon storage lagoon. Once the storage
lagoon is full, effluent is discharged to Nine Springs Creek and ultimately to the Yahara River upstream
of Lake Waubesa. Flow from the lagoon is pumped back to the NSWTP for treatment when the
capacity is available.

An analysis of the projected needs for wastewater treatment based on treating all wastewater
generated in the District at the NSWTP is presented in Technical Memo 1-Review of Existing
Treatment Facilities. Flow and loading projections for this treatment plant analysis are presented in
Technical Memo 2 based on information prepared by the Capital Area Regional Planning Commission
(CARPC) and contained in the 2008 MMSD Collection System Evaluation. An analysis of existing
conveyance facilities to convey wastewater from MMSD users to the NSWTP is contained in Technical
Memo 3—Conveyance Facilities Analysis (CFA). The information contained in these technical memos is
the “baseline” option for the District. Regulations impacting the existing operation and alternative
projects are reviewed in Technical Memo 5—-Regulatory Trends.

Technical Memo 8 presents the development of the ranking criteria and methods for evaluating
alternatives for the Master Plan. Technical Memo 9 presents the ranking and detailed evaluation of
alternatives for the Master Plan.
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Madison Metropolitan Sewerage District, Wisconsin
50-Year Master Plan Section 1-Overview

1.02 DEFINITIONS AND ABBREVIATIONS
A. Abbreviations

Following are definitions for the acronyms and abbreviations used in this technical memo.

7010 10-year, 7-day low flow

ADF average daily flow

BODs biochemical oxygen demand

CARPC Capital Area Regional Planning Commission
CFA Conveyance Facilities Analysis

CTH County Trunk Highway

fps feet per second

gcd gallons per capita per day

MDC Madison Design Curve

mgd million gallons per day

MMSD Madison Metropolitan Sewerage District
NSVI Nine Springs Valley Interceptor

NSWTP  Nine Springs Wastewater Treatment Plant
PHF Peak Hourly Flow

PS pumping station

WWTP wastewater treatment plant
B. Definitions

Madison Design Curve—Peak hourly flow (PHF) factor developed in the 1961 Greeley and Hansen
Report on Sewerage and Sewage Treatment. The formula is applied to average daily flows (ADFs) in
the range of 1 mgd to 20 mgd as follows: PHF = (ADF)®*?x 4. All PHFs presented in this technical
memo were prepared this way unless specifically noted otherwise. For ADFs less than 1 mgd, the
peaking factor is 4. For average daily flows greater than 20 mgd, the peaking factor is 2.5.
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Madison Metropolitan Sewerage District, Wisconsin
50-Year Master Plan Section 2-Development of Alternative Projects

2.01 DEVELOPMENT OF MASTER PLAN PROJECTS

The current MMSD model is conveyance of all wastewater to a centralized treatment facility (NSWTP)
for treatment and discharging the treated effluent to Badfish Creek (75 mgd) and Badger Mill Creek
(3.6 mgd). Flows exceeding 78.6 mgd, once the 50-million-gallon effluent storage lagoon is full, are
discharged to Nine Springs Creek. There may be advantages to altering this model by decentralizing
treatment through the construction of satellite treatment plants or altering the conveyance system to
route wastewater from certain parts of the service area to an existing municipal treatment plant in a
nearby community. These advantages could include lower capital costs in the conveyance system and
at the NSWTP, reduced operational costs associated with pumping the wastewater and effluent, and
environmental benefits realized by returning the effluent closer to the original source of the water.

Implementation of projects to decentralize treatment will take a decade or longer to implement, either
because of issues related to the receiving water into which effluent from the satellite plant would be
discharged, or due to the length of time it would take to reach agreement with a community with an
existing treatment plant. Due to these constraints and the fact that the District has immediate needs to
address capacity and condition issues in the conveyance system, there are few near-term
decentralization projects that can achieve conveyance system construction cost savings. Projects that
address capacity needs of the Nine Springs Valley Interceptor (NSVI) are the exception. Additional
capacity in the NSVI will be required in approximately ten years. This would allow sufficient time to
implement a decentralized project in this part of the District’'s service area. Such a project would have
the highest potential to produce capital cost savings in the conveyance system and at the NSWTP
where future capacity expansions could be avoided, delayed, or reduced in size. Conveyance capacity
needs on the east side of the District are more immediate, and thus decentralized projects in this part of
the service area will generally be more costly overall since the opportunity to achieve near-term
conveyance system construction cost savings will not be available.

The following key principles were used to develop the projects presented in this Technical Memo.
1. PHFs to Badfish Creek will not exceed the rated 75 mgd of the effluent force main.

2. The growth rate projections for the conveyance system which include an uncertainty
factor to reflect the unknowable location and timing of growth will be used for determining
when loadings to various conveyance components will reach the design capacity.

3. The growth rate projections based on extrapolating the Department of Administration
data for Dane County will be used for determining when loadings to various treatment
processes at the NSWTP reach design capacity.

4. For evaluation purposes, it is assumed that the NSWTP will need to be upgraded to
achieve a lower effluent phosphorus concentration in 2020 and a lower total nitrogen
effluent concentration in 2030. Also, the solids processing facilities at the NSWTP will
require capacity expansion in 2030.
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Madison Metropolitan Sewerage District, Wisconsin
50-Year Master Plan Section 2-Development of Alternative Projects

5. Discharge at Badger Mill Creek at a minimum of 3.6 mgd will be maintained for all
alternative projects.

6. ADFs are based on the 2008 MMSD Collection System Evaluation as prepared by
CARPC. Peak hourly flows were based on ADF times the Madison Design Curve (MDC).

Projects were developed based on addressing the projected future needs for either the current NSWTP
(Technical Memo 1) or the existing MMSD conveyance facilities (Technical Memo 3). Projects are
presented for the east side of the MMSD system (Service areas for Pumping Stations (PSs) 6, 7, 9, 10,
13, and 14) and the west side of the MMSD system (Service Areas for PSs 1, 2, 3, 4, 5, 8, 11, 12, 15,
16 and 17). Figure 2.01-1 shows the service areas included in the east and west sides and the surface
water drainage divides. In an alternative operating mode, the service area for PS 1 would be located in
the east side of the MMSD. Under the current operating mode, the majority of flow for PS 1 is pumped
to PS 2, which is located on the west side of the MMSD system. On the east side of the MMSD system,
only PS 7 discharges to the NSWTP. West side pumping stations discharging to NSWTP include
PSs 2, 3, 4, 8, and 11.

Timing for implementation of the projects is dependent on the needs of the existing facilities identified in
either Technical Memo 1 (Wastewater Treatment), Technical Memo 3 (Conveyance Facilities), or to
improve effluent quality as described above. In some instances, capacity expansion will be necessary
significantly sooner than the decentralization project could be developed and implemented. This will be
noted in the discussion for each of the projects.

Projects are organized into near-term projects and long-term projects. Near-term projects are those that
would address the need for capacity expansion in the conveyance system required in the next ten to
fifteen years. Long-term projects are those which, while still viable, cannot be implemented prior to the
time the collection system capacity improvements would be required. Examples of long-term projects
would include those that would discharge highly treated effluent to Lake Mendota or Lake Monona,
effluent reuse projects that would be primarily driven by the economic need to reuse water, or turf
irrigation projects on a larger scale that would require the development of a distribution network for the
highly treated effluent. Near-term projects are discussed in Section 3 of this Technical Memo while
long-term projects are discussed in Section 4 of this Technical Memo.
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Madison Metropolitan Sewerage District, Wisconsin
50-Year Master Plan Section 2-Development of Alternative Projects

2.02 WEST SIDE PROJECTS DEVELOPMENT

Table 2.02-1 summarizes all the capacity-related projects for the west side of the MMSD service area.
The west side includes the service areas for PSs 1, 2, 3, 4, 5, 8, 11, 12, 15, 16, and 17. The segments
referred to in Table 2.02-1 are defined using the following format: the major identifier (e.g., 8A) refers to
a section of interceptor with the same peak hourly flows. The minor identifier (e.g., i in 8Ai) refers to
different pipe size segments that have different capacities. The proposed sizing for relief sewers will be
based upon either matching the size of the existing sewer, or if capacity greater than the existing sewer
is required, a larger size will be included in the development of the capacity related project costs.

Based on the projected capacity needs for the interceptors and pumping stations on the west side of
the MMSD service area, the following alternative projects to “baseline” operation were identified.

* Project W1-Nine Springs Valley Interceptor Relief

* Project W2—-Sugar River WWTP

* Project W3-Dual Sugar River Satellite Plants (CTH PD Plant and Nesbitt Road Plant)
» Project W4-Village of Oregon Discharge to PS 11

These projects are described in more detail, including project options, in the following paragraphs.

A. Project W1—-Nine Springs Valley Interceptor Relief

The Conveyance Facilities Analysis (CFA) prepared by the CARPC identified several interceptor
segments of the Nine Springs Valley Interceptor (NSVI) in need of capacity improvements prior to 2060.
These segments are identified in Table 2.02-1. The NSVI extends from the NSWTP to the downstream
end of the PS 16 force main. The segment of this interceptor between PS 11 and the junction with the
PS 17 force main (MH 12-110) will require capacity relief within ten years. The total length of interceptor
relief between PS 11 and MH 12-110 is 37,630 feet. Project W1A is construction of parallel gravity
sewers and force mains from MH 12-110 to the NSWTP. This project also includes major upgrades to
PS 11 and PS 12 to address capacity and condition issues. The pumping station upgrades are
scheduled to be completed by 2015. Alternatives to Project W1A would be construction of a parallel
gravity sewer from MH 12-110 to PS 12 and a new force main from PS 12 to either PS 11
(Alternative W1B) or all the way to the NSWTP (Alternative W1C). The force main for Alternative W1C
would parallel the existing force main from PS 11 to the NSWTP and cross-connected to PS 11 to
provide a second force main from this critical pumping station. Figure 2.02-1 shows possible routings
for Alternatives W1A and W1B.

Based on a limiting maximum velocity of 8 feet per second (fps) for the most limiting segment of the
force main, the force main for Project W1B would be a 24-inch-diameter pipe, and the force main for
Project W1C would be a 24-inch-diameter pipe from PS 12 to PS 11, and a 36-inch-diameter pipe from
the cross-connection at PS 11 to the NSWTP.

Construction of Project W1B would eliminate the need to upgrade any of the NSVI between PS 12 and
PS 11 for capacity reasons. It would also include capacity expansion for PS 11 firm pumping capacity
and PS 11 force main capacity in 2015 and 2050, respectively.
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Madison Metropolitan Sewerage District Technical Memo 7-Alternative Evaluations
50-Year Master Plan

TABLE 2.02-1

MMSD 2010-2060 WEST SIDE PROJECTS

Cumulative Timing
Existing Flows
From MH to MH Length Diameter Description Capacity
Pump Station Pump Basin (feet) (Inches) (mgd) 2000 2030 TAZ 2030 UF | 2060 Low 2060 High Deficit High Low Project
PS 2,3 and 4 Fm 17428 36/ PS2,3AND4FMto NSWTP 36.5 31.65 30.95 33.82 33.82 38.16 1.66 2050 3-2
3i 03-111 03-102 2492 12 Rimrock Interceptor 1.08 1.24 1.29 1.4 1.4 1.4 0.32 2000 2000 3-1
3ii 03-102 PS 3 308 10 Rimrock Interceptor 1 1.24 1.29 1.4 1.4 1.4 0.4 2000 2000 3-1
PS4 PS4 4.2 3.88 3.92 4.10 4.10 4.30 0.10 2045 4-1
PS 2 and PS 4 Force Main 36 PS 2 and PS 4 Force Main 36.5 32.57 30.99 33.62 33.65 37.96 1.46 2050 4-2
8Aiii 02-545 02-538 3121 27|  \WI Relief 8.95 9.8 10.2 10.44 10.44 11.56 2.61 2000 2000 8-11
8Aiv 02-538 02-536 1200 24| \WI Relief 8.52 9.8 10.2 10.44 10.44 11.56 3.04 2000 2000 8-12
8Av 02-536 02-535 600 21| WI Relief 5.97 9.8 10.2 10.44 10.44 11.56 5.59 2000 2000 8-13
8Avi 02-535 02-532 841 21| WI Relief 10.44 9.8 10.2 10.44 10.44 11.56 1.12 2030 2060 8-14
8C 02-531lI 02-531A 2653 21| Midvale Relief 3.55 3.25 3.22 3.63 3.63 3.97 0.42 2022 2055 8-2
8Di 02-531A 02-519 4363 36| WI Relief 12.19 12.64 12.98 13.48 13.48 14.78 2.59 2000 2000 8-31
8Diii 02-518 02-516 204 100 WI Relief 12.19 12.64 12.98 13.48 13.48 14.78 2.59 2000 2000 8-32
8Ei 02-516 08-228 10 36| WI Relief 12.19 14.27 14.51 14.99 14.99 16.27 4.08 2000 2000 8-4
8Fvi 08-215 214X160 27 27| \WI-Campus Relief 5.66 9.73 9.73 10.01 10.01 10.74 5.08 2000 2000 8-51
8Fx 08-207 08-201 1234 36/ WI-Campus Relief 15.54 13.7 13.82 14.67 14.67 16.18 0.64 2047 8-52
8li 02-041 02-038 1063 18 2.71 141 15 2.2 2.2 2.94 0.23 2050 8-61
8lii 02-038 02-034 1460 18 1.92 1.41 15 2.2 2.2 2.94 1.02 2020 2049| 8-62
8Ji 02-034 02-232 816 20 2.84 2.42 25 3.48 3.48 4.29 1.45 2012 2040 8-71
8Jii 02-232 02-513 1704 21 3.24 2.42 25 3.48 3.48 4.29 1.05 2022 2052 8-72
8Kii 08-207 02-503 463 24| \WI Relief 4.13 3.64 3.67 3.9 3.9 4.3 0.17 2047 8-8
8Miii 08-121 08-120 16 30| WI Randall Relief 18.8 20 19.89 20.96 20.96 22.79 3.99 2000 2000 8-9
8Sii 02-142 02-136 1669 27| |SW Interceptor 5.66 5.36 5.31 5.59 5.59 5.94 0.28 2035 8-10
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Madison Metropolitan Sewerage District Technical Memo 7-Alternative Evaluations
50-Year Master Plan

TABLE 2.02-1

MMSD 2010-2060 WEST SIDE PROJECTS

Cumulative Timing
Existing Flows Project
From MH to MH Length Diameter Description Capacity High Low

Pump Station Pump Basin (feet) (Inches) (mgd) 20002030 TAZ |2030 UF 2060 Low 2060 High Deficit

11Aii 11-171 11-169 812 42, NSVI 24.32 14.2 23.34 29.04 29.04 31.85 7.53 2022 2040 11-11
11 Aiii 11-169 11-167 465 42, NSVI 24.32 15.06 24.14 29.87 29.87 32.66 8.34 2020 2035 11-12
11Aiv 11-167 11-161E 1436 42, NSVI 25.17 15.06 24.14 29.87 29.87 32.66 7.49 2025 2046 11-13
11Avi 11-161A 11-159 1321 36/ NSVI 27.25 15.06 24.14 29.87 29.87 32.66 5.41 2025 2046 11-14
11Bi 11-159 11-158 340 36/ NSVI 27.25 15.98 24.94 30.64 30.64 33.42 6.17 2023 2042 11-21
11Biii 11-156 11-151A 2220 42, NSVI 29.07 15.98 24.94 30.64 30.64 33.42 4.35 2027 2052 11-22
11C 11-151A 11-145 3784 42, NSVI 29.07 16.3 25.49 31.2 31.2 34.13 5.06 2025 2050 11-3
11Di 11-145A 11-141 1558 36/ NSVI 37.81 19.89 29.28 35.01 35.01 37.88 0.07 2059 11-41
11Dii 11-141 11-137 1648 30/ |NSvVI 35.75 19.89 29.28 35.01 35.01 37.88 2.13 2040 11-42
11Diii 11-137 11-129 3995 33| |NSvI 31.31 19.89 29.28 35.01 35.01 37.88 6.57 2022 2040 11-43
11Div 11-129 11-127 733 36/ NSVI 35 19.89 29.28 35.01 35.01 37.88 2.88 2030 2060 11-44
11Dv 11-127 11-116A 4855 54|  INSVI 31.12 19.89 29.28 35.01 35.01 37.88 6.76 2021 2039 11-45
11Fi 11-116A 11-111A 2788 54|  INSVI 31.12 20.6 29.94 35.74 35.74 38.6 7.48 2020 2035 11-51
11Fii 11-111A 11-106A 2716 54|  NSVI 31.12 20.65 31.28 375 375 42.55 11.43 2019 2030 11-52
PS11 Pumping Station 11 255 22.04 32.45 39.21 39.21 43.76 18.26 2005 2010/ 11-6
PS11 FM PS 11 BD11-01008 4173 36/ Pumping Station 11 FM 36.5 22.04 32.6 39.27 39.27 44.4 7.26 2025 2050 11-7
12Hi 12-110 12-101 3484 48  NSVIto PS 12 22.73 14.05 23.12 28.75 28.75 31.26 8.53 2018 2029 12-11
12Hii 12-101 PS 12 38 48 NSVIto PS 12 22.73 14.2 23.34 29.04 29.04 31.85 9.12 2017 2028 12-12
PS 12 Pumping Station 12 16.6 14.17 23.33 28.89 28.89 321 15.5 2005 2008| 12-2
15C 05-113 05-106 2943 24| \WI-West Extension 5.85 4.75 4.88 5.05 5.05 6.2 0.35 2049 15-1
PS 15 PS 15 5.8 5.44 5.66 5.82 5.82 6.96 1.16 2029 2060, 15-2
16Aii 05-315 05-310 1002 18 Wi 6.18 2.85 5.18 6.74 6.74 6.74 0.56 2049 16-11
16Aiv 05-306 05-236 1771 24| Wi 6.03 2.85 5.18 6.74 6.74 6.74 0.71 2025 2046 16-12
PS 17 Pumping Station 17 4.6 2.72 7.83 11.26 11.26 13.58 8.98 2007 2011 171
PS 17 FM PS17 17-14450 13357 16  Pumping Station 17 FM 7.2 2.69 8.12 11.59 11.59 14.52 7.32 2015 2025  17-2
PS 17 FM to MH 12-110 17-14550 12-110 3071 3071  |Pumping Station 17 FM to MH 1 11.3 2.69 8.12 11.59 11.59 14.52 3.22 2029 2058  17-3
NSWTP Nine Springs WTP 57.00 41.33 49.57 59.84 59.84 69.72 12.72 2025 2051

S:\MAD\1500--1599\1547\001\Spr\Technical Memos\TM 7 Alternatives Tables\Tab\]12/4/2008












Madison Metropolitan Sewerage District, Wisconsin
50-Year Master Plan Section 2-Development of Alternative Projects

Construction of Project W1C would eliminate the need to provide additional capacity for the existing
PS 11 force main and would extend the time until PS 11 capacity would be reached by 35 years under
high flow projections, from the scheduled upgrade in 2015 until 2050. Construction to address
equipment condition issues at PS 11 would still be required by 2015; however, capacity expansion,
which would be part of this project, would not be necessary until 2050.

Project W4 would require additional capacity of about 4.4 mgd by the year 2030 and 5.8 mgd by the
year 2060 at PS 11 and in the PS 11 force main for a future Village of Oregon connection to the MMSD
system. If Project W1C is implemented in conjunction with Project W4, the resulting increase in the
peak flow capacity required at PS 11 would need to be addressed 24 years earlier under high flow
projections, in 2026, rather than in 2050.

Under any of the W1 projects, 3.6 mgd of flow would be returned to Badger Mill Creek in the Sugar
River watershed through the Badger Mill Creek force main. Figure 2.02-1 shows the proposed routing
for the relief force mains and the potential MMSD service area for the year 2060. Effluent flows in 2060
to Badger Mill Creek, the Sugar River and Badfish Creek are also shown in this figure.

This project also includes the construction of additions to the NSWTP in 2020 and 2030 to address
higher levels of phosphorus and nitrogen removal, respectively, and an expansion of the biosolids

facilities’ capacity in 2030.

B. Project W2—Sugar River WWTP

This project would redirect all flow tributary to PS 17 to a new Sugar River WWTP with a discharge to
the Sugar River downstream of its confluence with Badger Mill Creek (Project W2A), or alternatively,
via force main to the Sugar River at CTH PD (Project W2B). Figure 2.02-2 shows the proposed service
area for the Sugar River WWTP and the year 2060 effluent flows for the Sugar River WWTP, the Sugar
River, Badger Mill Creek, and Badfish Creek.

A very high quality effluent will be required for a Sugar River discharge because of its exceptional
resource water classification. To achieve this quality the use of membrane filtration and ultra violet
disinfection are expected to be necessary. Since the design peaking factor for these unit processes is
2, the average day design flow for these processes is calculated by dividing the PHF, calculated from
the MDC, by 2. Based on the flow projections prepared by CARPC, this treatment plant would have the
following design flows and loadings.

Biological and
Population ADF PHF Disinfection Design Flow | BOD Loading
Projection (mgd) (mgd) (mgd) (Ibs/day)
2030 Low 2.22 7.83 3.91 5,554
2030 High 3.42 11.26 5.63 8,557
2060 High 4.27 13.58 6.79 10,684

A proposed process schematic for this high quality effluent plant is provided in Section 2.05 of this
Technical Memo.
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Madison Metropolitan Sewerage District, Wisconsin
50-Year Master Plan Section 2-Development of Alternative Projects

Construction of this facility would eliminate the need for all capacity improvements for the NSVI and the
PS 12 and PS 11 force mains, provided it could be sited and constructed prior to approximately 2020.
Construction to address equipment condition issues at PS 11 and PS 12 would still be required by
2015. Construction of the Sugar River WTP would delay the need to address the firm pumping capacity
at PS 11 by 30 years, from its scheduled upgrade in 2015 until 2045. The capacities of the 2020 and
2030 NSWTP additions to address phosphorus and nitrogen would be reduced if this project was
implemented, and the need to expand the biosolids facilities at the NSWTP would be delayed.

If this project were built in conjunction with Project W4, which provides reserve capacity for the Village
of Oregon, the resulting increase in the peak flow capacity required at PS 11 would need to be
addressed 15 years earlier under high flow projections, in 2030, rather than in 2045.

The average day effluent flows to the Sugar River, including the 3.6 mgd Badger Mill Creek force main
discharge, are shown in the table below. The effluent volumes very closely match the projected
groundwater withdrawals in the Sugar River watershed.

MMSD Effluent
Population to Sugar River Service Area Flows Located
Projection (mgd) in Sugar River Watershed
2030 Low 5.82 5.03
2030 High 7.02 6.86
2060 High 7.87 8.09

C. Project W3—Dual Sugar River Satellite Plants

The two proposed treatment plants for this project would return water to the Sugar River upstream of
the confluence with Badger Mill Creek (CTH PD WWTP) and to the City of Madison storm water pond
on Nesbitt Road (Nesbitt Road WWTP), which are the headwaters for continuous flow on Badger Mill
Creek.

The CTH PD WWTP would be sized to serve PS 17 subservice areas B and C, which are located north
of CTH PD. Figure 2.02-3 shows the proposed service area for the CTH PD WWTP, the effluent flows
from this plant, and the effluent flows to Badger Mill Creek, the Sugar River and Badfish Creek.

A very high quality effluent will be required for a Sugar River discharge because of its exceptional
resource water classification. To achieve this quality the use of membrane filtration and ultra-violet
disinfection are expected to be necessary. Since the design peaking factor for these unit processes is
2, the average day design flow for these processes is calculated by dividing the PHF, calculated from
the MDC, by 2. Based on the flow projections prepared by CARPC, this treatment plant would have the
following design flows and loadings.

Biological and
Population ADF PHF Disinfection Design Flow | BOD Loading
Projection (mgd) (mgd) (mgd) (Ibs/day)
2030 Low 1.01 4.03 2.02 2,527
2030 High 1.84 6.68 3.34 4,604
2060 High 1.84 6.68 3.34 4,604
Prepared by Strand Associates, Inc.® 2-5
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Madison Metropolitan Sewerage District, Wisconsin

50-Year Master Plan Section 2-Development of Alternative Projects

The Nesbitt Road WWTP would be sized to serve the PS 17 subservice areas A and D and PS 12
subservice areas 12B through 12H. Since Badger Mill Creek is not an exceptional resource water and
there is an existing permitted 3.6 mgd discharge to this creek upstream of the Sugar River, the
treatment requirements may be less stringent than for the CTH PD WWTP or the Sugar River WWTP
described in Project W2. However, for purposes of the preliminary design, this facility will be configured
in a similar fashion to the CTH PD WWTP and the Sugar River WWTP. Based on the flow projections
prepared by CARPC, the treatment plant would have the following design flows and loadings.

Biological and
Population ADF PHF Disinfection Design Flow | BOD Loading
Projection (mgd) (mgd) (mgd) (Ibs/day)
2030 Low 4.02 12.91 6.45 10,058
2030 High 5.00 15.51 7.75 12,560
2060 High 6.35 18.97 9.49 15,638

Construction of both facilities would eliminate all required capacity improvements to the NSVI, provided
the facilities could be sited and constructed prior to about 2020. Construction of the Nesbitt Road
WWTP would also provide for a future reserve for the Village of Oregon flows at PS 11 (Project W4)
without any hydraulic expansion of either PS 11 or its force main required before 2060. Construction to
address equipment conditions at PS 11 and PS 12 would still be required by 2015. The capacities of
the 2020 and 2030 NSWTP additions to address phosphorus and nitrogen would be reduced if this
project was implemented, and the need to expand the biosolids facilities at the NSWTP would be
delayed.

If both treatment plants are constructed, all of the flow generated in the Sugar River watershed would
be retained in the Sugar River Watershed. Effluent from these facilities would either provide stream flow
directly to the Sugar River and Badger Mill Creek or effluent for reuse or infiltration in the Sugar River
watershed. The total flow that would remain in the Sugar River watershed would be 8.19 mgd. Under
this project, the Badger Mill Creek Force Main would not be used to return 3.6 mgd of treated effluent
from the NSWTP, but it would be available to route effluent from the NSWTP for reuse or infiltration in
the south central portions of MMSD. The flow available to return to the Sugar River and Badger Mill
Creek would be as follows.

Upper Sugar Badger Sugar River
Population River Flow Mill Creek Flow
Projection (mgd) (mgd) (mgd)
2030 Low 1.01 4.02 5.03
2030 High 1.84 5.02 6.86
2060 High 1.84 6.25 8.09

One possible discharge option for the CTH PD WWTP would be to route the effluent through the
wetlands that border the Sugar River in the vicinity of CTH PD. Figure 2.02-3 shows the potential
location for the terminal point of the interceptors serving areas 17B and 17C and the potential area for
discharge to the Sugar River. Depending on available soils, infiltration in or around these wetlands may
also serve as a water source to maintain the wetlands. Effluent reuse options near the CTH PD WWTP
would include golf course irrigation and possible industrial reuse should an industrial park be cited in
the vicinity, which would provide a location for a wet industry with significant water use potential.

Prepared by Strand Associates, Inc.® 2-6
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The proposed discharge location for the Nesbitt Road WWTP is also shown on Figure 2.02-3. This
would provide continuous flow to the entire reach of Badger Mill Creek downstream of the City of
Madison stormwater pond located south of Nesbitt Road. An effluent cascade similar to the one at the
terminus of the Badger Mill Creek Force Main could be provided to aerate the wastewater prior to
entering the stormwater pond. This discharge option would also be available for Alternative W2 if the
Badger Mill Creek Force Main were rerouted to terminate at the City of Madison stormwater pond rather
than at its current location.

An alternative to construction of a high quality effluent plant near Nesbitt Road would be to continue to
pump treated effluent from the NSWTP. Construction of only the CTH PD WWTP would eliminate all
capacity improvements for NSVI segments 11Aiv, 11B, 11C, and 11Di, 11Dii, and 11Div. Need for
capacity improvements to other sections of the NSVI would be delayed as shown in the following table.

2060 High Baseline Original Date for Revised Date for
Deficit Reaching Capacity Reaching Capacity
11Aii 7.98 2021 2048
11 Aiii 8.79 2019 2041
11Aiv 7.94 2021 2048
11Diii 7.01 2022 2057
11Dv 7.20 2021 2055
11Fi 7.91 2021 2049
11Fii 11.86 2019 2032
11Fiii 12.48 2018 2023
11Fiv 12.48 2016 2023
PS11-Firm 19.3 2010 2017
PS 11 Force Main 8.32 2025 2051
12Hi 8.14 2018 2040
12Hii 9.57 2017 2034
PS 12-Firm 155 2010 2010

D. Project W4—Village of Oregon Discharge to PS 11

Based on the development plans for the City of Fitchburg, a significant expansion of the Village of
Oregon’'s WWTP to serve current or future MMSD service areas is unlikely. However, a potential exists
for the Village of Oregon to join the District. Flow from the Village of Oregon would be directed
ultimately to the PS 11 service area to be pumped to the NSWTP. Figure 2.02-4 shows the proposed
addition of the Village of Oregon to the MMSD service area and the resulting effluent flows to Badger
Mill Creek, the Sugar River and Badfish Creek. The flows in Badfish Creek downstream of the existing
Village of Oregon’s WWTP discharge would be unchanged from the current operating configuration if
this project were implemented. The projected flow for the Village of Oregon based on CARPC
population projections, a 100 gallons per capita per day (gcd) flow contribution, and the MDC peaking
factor would be as follows.
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ADF PHF
Year Population (mgd) (mgd)
2000 7,514 0.75 3.01
2030 13,106 1.31 5.02
2060 17,275 1.73 6.34

All flows from the Village of Oregon are generated in the Badfish Creek watershed and would be
returned to the Badfish Creek watershed through the Badfish Creek effluent force main. Since the
maximum effluent pumping rate from the NSWTP to Badfish Creek is 75 mgd, if this project were
implemented, the frequency of exceeding the effluent storage lagoons capacity at the NSWTP would
increase slightly, resulting in more effluent discharges to Nine Springs Creek and Lake Waubesa. The
same increase will occur when an equivalent population conveys its wastewater to the NSWTP,
regardless of where that population is located...

The District should meet with the Village of Oregon as part of the planning effort for future capacity
expansions at PS 11 to assess the likelihood of the need for the additional capacity required under this
project. If none of the west side decentralization projects are pursued, planning for capacity expansion
at PS 11 needs to begin immediately.

If flows from the Village of Oregon were rerouted to the NSWTP, the additions to address phosphorus
and nitrogen in 2020 and 2030, respectively, would increase in size under this project, and the biosolids
facilities would need to be expanded earlier.

Prepared by Strand Associates, Inc.® 2-8
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2.03 EAST SIDE PROJECTS DEVELOPMENT

Table 2.03-1 summarizes all the capacity-related projects for the conveyance system on the east side
of the MMSD service area. The east side includes the service areas for PSs 6, 7, 9, 10, 13, and 14.

Based on the projected capacity needs for the interceptors and pumping stations on the east side of the
MMSD service area and potential expansion of the NSWTP, the following alternative projects to
“baseline” operation were identified.

* Project E1-Mendota WWTP

» Project E2—Starkweather Creek WWTP

* Project E3—-PS 13 and PS 14 Service Area WWTP

* Project E4-Stoughton WWTP Expansion

» Project E5—Centralized High Quality Effluent Treatment Facilities
* Project E6-Sun Prairie WWTP Expansion

These projects are described in more detail, including project options, in the following paragraphs.

A. Project E1-Mendota Wastewater Treatment Plant

In the late 1990s, the MMSD identified a potential option to discharge highly treated effluent to the
Yahara River upstream of Lake Mendota. As a result, MMSD purchased land north of Lake Mendota
near the Yahara River to maintain the option of constructing a WWTP that would serve the District
service area in the Yahara River watershed north of Lake Mendota. Figure 2.03-1 shows the proposed
service area for this facility and the effluent flows associated with this project for the Mendota WTP, the
Yahara River, Badfish Creek, Badger Mill Creek, and the Sugar River. This project would redirect all
flow from the service area for PS 14 to this new facility. Effluent from this facility could provide
additional base flow to the Yahara River upstream of Lake Mendota, provide effluent for wetland
restoration, recharge the groundwater by infiltration, or serve as reuse water or water for turf irrigation.
The design flows and BODs loadings for this facility would be as follows.

Population ADF PHF Design Flow | BODs Loading
Projection (mgd) (mgd) (mgd) (Ibs/day)
2030 Low 4.66 14.62 7.31 11,659
2030 High 5.27 16.21 8.11 13,186
2060 High 6.83 20.17 10.08 17,089
Prepared by Strand Associates, Inc.® 2-9
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TABLE 2.03-1

MMSD 2010-2060 EAST SIDE PROJECTS

Technical Memo 7-Alternative Evaluations

Existing Cumulative Flows (mgd) Project
From MH to MH Length | Diameter Description Capacity Earliest Latest
Pump Station Pump Basin (feet) (Inches) (mgd) 2000 2030 TAZ 2030 UF 2060 Low| 2060 High Deficit

TAi 07-955 07-954 95 48 NEI-PS 10 to SEI at Buckeye Road 40.45 25.09 31.30 37.44 37.44 40.88 0.43 2056 7-1
7Ci 07-734 07-728 2917 21 FEI-Door Creek Extension 4.36 0.18 2.62 7.14 7.14 12.23 7.87 2018 2042 7-31
7Cii 07-728 07-723 2496 21 FEI-Door Creek Extension 5.41 0.18 2.62 7.14 7.14 12.23 6.82 2023 2049 7-32
7Ciii 07-723 07-707 7899 24 FEI-Door Creek Extension 5.98 0.18 2.62 7.14 7.14 12.23 6.25 2025 2052 7-33
7Civ 07-707 07-426 3474 24 FEI-Door Creek Extension 7.12 0.18 3.82 8.49 8.49 15.36 8.24 2025 2050 7-34
7Di 07-426 07-425 153 36 FEI-East of Interstate 90 12.19 1.68 6.41 11.11 11.11 17.31 5.12. 2035 7-41
7Dii 07-425 07-416 3861 30 FEI-East of Interstate 90 7.49 1.68 6.41 11.11 11.11 17.31 9.82 2018 2037 7-42
7Diii 07-416 07-415 355 42 FEI-East of Interstate 90 15.92 1.68 6.41 11.11 11.11 17.31 1.39] 2053 7-43
7E 07-415 07-932 8067 42 FEI-West of Interstate 90 15.92 1.96 6.71 11.44 11.44 17.60 1.68/ 2052 7-5
7Fi 07-932 07-313 14 42 NEI-Downstream of FEI 15.92 26.75 35.94 45.50 45.50 53.68 37.76/ 2000 2000 7-61
TFii 07-313 07-215 5591 48 NEI-Downstream of FEI 32.14 26.75 35.94 45.50 45.50 53.68 2154 2009 2018 7-62
7Ji 07-249 07-242 2794 18 SEI-Blooming Grove Extension 2.25 0.37 1.21 5.21 5.21 6.36 411 2012 2038 7-71
7Jii 07-242 07-231 4974 24 SEI-Blooming Grove Extension 3.87 0.37 1.21 5.21 5.21 6.36 249 2022 2050 7-72
7Jiii 07-231 07-228 1347 24 SEI-Blooming Grove Extension 5.06 0.37 121 5.21 5.21 6.36 1.30, 2029 2059 7-73
7Ki 07-228 07-224 2001 30 SEI-Blooming Grove Ext. Downstream of Mc Farland Relief Sewer 10.26 3.84 6.18 9.98 9.98 12.28 2.02 2034 7-81
7Kii 07-224 07-222 650 30 SEI-Blooming Grove Ext. Downstream of Mc Farland Relief Sewer 10.26 421 6.54 10.42 10.42 12.70 2.44 2029 2058 7-82
7Kiii 07-222 07-218 1647 36 SEI-Blooming Grove Ext. Downstream of Mc Farland Relief Sewer 10.55 4.21 6.54 10.42 10.42 12.70 2.15 2032 7-83
7Kiv 07-218 07-215 1606 36 SEI-Downstream of Blooming Grove Extension 11.40 451 6.82 10.71 10.71 12.99 159 2039 7-84
T™Mi 07-215 07-211 2468 60 SEI-Downstream of NEI 37.62 29.44 40.10 52.28 52.28 64.74 2712 2011 2023 7-91
7Mii 07-211 PS7 5342 60 SEI-Downstream of NEI 37.62 30.09 40.74 53.01 53.01 65.62 28.000 2010 2021 7-92
PS7 MDC Pumping Station 7-MDC-Firm Capacity 39.00 35.13 45.90 59.86 59.86 72.27 33.27, 2005 2011 7-10
Pumping Station 7-MDC-Maximum Capacity 45.00 35.13 45.90 59.86 59.86 72.27 27.27) 2012 2027 7-10

PS7FM PS7 TEO7A-1520 6996 36 Pumping Station 7 Force Main 27.50 17.57 22.95 29.93 29.93 36.15 8.64 2024 2050 7-111

PS7 TEO7A-1520 6996 36 Pumping Station 7 Force Main 27.50 17.57 22.95 29.93 29.93 36.15 8.64 2024 2050 7-111

TEO7A-1520 NSWTP 1665 48 Pumping Station 7 Force Main 65.00 35.13 45.90 59.86 59.86 72.30 7.30 2042 7-112
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TABLE 2.03-1

MMSD 2010-2060 EAST SIDE PROJECTS

Technical Memo 7-Alternative Evaluations

Existing Flows Project
From MH to MH Length | Diameter Description Capacity Earliest Latest
Pump Station Pump Basin (feet) (Inches) (mgd) 2000 2030 TAZ| 2030 UF | 2060 Low 2060 High Deficit
9A 09-108 09-104 1678 24 SEI-Upstream of PS 9 4.13 2.05 2.92 3.67 3.67 5.25 112 2039 9-1
9Bi 09-104 09-101 1373 27 SEI Upstream of MH 09-101 5.66 3.22 4.24 4.93 4.93 6.39 0.73| 2045 9-21
9Bii 09-101 PS 9 285 24 4.62 3.22 4.24 4.93 4.93 6.39 1.77 2025 2047 9-22
PS 9 Pumping Station 9 4.50 3.22 4.24 4.93 4.93 6.39 1.89 2022 2041 9-3
PS 9 FM PS9 TE09-20598 40 14 Pumping Station 9 FM 5.50 3.22 4.24 4.93 4.93 6.39 0.89| 2048 9-4
10A 10-145 10-121 10973 48 NEI PS 13 to PS 10 24.55 19.09 24.11 28.47 28.47 32.08 7.53 2017 2033 10-1
10Bi 10-121 10-118 874 36 NEI PS 13 to PS 10 21.54 20.06 25.10 29.54 29.54 33.13 1159, 2005 2009 10-21
10Bii 10-118 10-201 1597 42 NEI PS 13 to PS 10 18.38 20.06 25.10 29.54 29.54 33.13 14.75, 2000 2000 10-22
10Ei 10-201 10-115 140 42 NEI PS 13 to PS 10-Downstream of Lien Extension 18.38 20.85 27.04 33.02 33.02 36.54 18.16) 2000 2000 10-31
10Eii 10-115 10-104A 4412 48 NEI PS 13 to PS 10-Downstream of Lien Extension 20.75 21.26 27.44 33.44 33.44 36.95 16.20, 2000 2000 10-32
10Eiii 10-104A 10-102A 1110 48 NEI PS 13 to PS 10-Downstream of Lien Extension 20.75 21.72 27.87 33.87 33.87 37.38 16.63, 2000 2000 10-33
10G 10-102A 10-101 959 48 NEI-Downstream of Hwy 30 Extension 20.75 21.74 27.90 33.91 33.91 37.42 16.67, 2000 2000 10-4
10H 10-101 PS10 108 48 NEI-Downstream of Hwy 30 Extension 20.75 23.13 29.25 35.26 35.26 38.74 17.99, 2000 2000 10-5
PS 10FM PS 10 MH 07-955 11109 36 Pumping Station 10 Force Main 36.50 23.13 29.25 35.26 35.26 38.74 224 2041 10-6
PS6to PS 10 FM PS 10 PS 6 Pumping Station 6/10 Force Main Interconnection 10-7
13G 13-132 13-122A 4397 48 NEI PS 14 to PS 13 20.75 12.01 15.71 17.31 17.31 21.24 0.49| 2056 13-1
13A-Ei 13-122A 13-116H 153 48 NEI PS 14 to PS 13 20.75 16.94 20.57 22.52 22.52 26.28 5.53 2020 2033 13-2
13Hi 13-105A 13-105 125 46.5 |NEIPS 14 to PS 13 26.70 17.00 21.56 25.77 25.77 29.44 2.74 2038 13-3
13Hii 13-105 PS 13 1758 48 NEI PS 14 to PS 13 24.55 17.00 21.56 25.77 25.77 29.44 4.89| 2026 2051 13-4
PS 13 Pumping Station 13 20.00 17.00 21.56 25.77 25.77 29.44 9.44 2010 2020 13-5
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TABLE 2.03-1

MMSD 2010-2060 EAST SIDE PROJECTS

Technical Memo 7-Alternative Evaluations

Existing Flows Project
From MH to MH Length | Diameter Description Capacity Earliest Latest
Pump Station Pump Basin (feet) (Inches) (mgd) 2000 2030 TAZ 2030 UF 2060 Low| 2060 High Deficit

14B 14-196 14-193 1203 21 NEI-Deforest Extension 3.39 2.69 3.16 3.61 3.61 5.19 1.80 2023 2045 14-1

14D 14-182 14-171 5724 21 NEI-Deforest Extension 5.51 2.97 3.87 4.32 4.32 5.80 0.29| 2054 14-2

14E 14-171 14-166 2351 21 NEI-Deforest Extension 5.51 3.13 4.02 4.45 4.45 5.92 0.41| 2052 14-3
14Fi 14-166 14-165 488 21 NEI-Deforest Extension 5.51 3.76 4.90 5.35 5.35 7.27 1.76 2033 14-41
14Fii 14-165 14-162 1401 24 NEI-Deforest Extension 7.01 3.76 4.90 5.35 5.35 7.27 0.26] 2056 14-42

14G 14-162 14-156 2687 24 NEI-Deforest Extension 7.01 3.81 5.23 5.72 5.72 7.62 0.61| 2050 14-5
14Jii 14-415 14-411 1619 15 NEI-Hwy 19 Extension 221 0.81 1.42 2.08 2.08 2.50 0.29| 2039 14-61
14Jv 14-407 14-134 3059 18 NEI-Hwy 19 Extension 2.35 0.81 1.42 2.08 2.08 2.50 0.15| 2049 14-62

14K 14-134 14-102 16679 36 NEI:DeForest Extension after HWY 19 Extension 9.63 5.57 7.45 8.58 8.58 10.74 1.11 2045 14-7
14Li 14-362 14-358 775 10 NEI-Waunakee Extension 154 1.34 1.52 1.58 1.58 1.80 0.26] 2025 2040 14-81
14Lii 14-358 14-356 674 24 NEI-Waunakee Extension 5.47 3.45 4.42 4.69 4.69 5.71 0.24| 2053 14-82
14Mi 14-356 14-345 4659 24 NEI-Waunakee Extension 5.85 4.45 6.42 7.03 7.03 9.00 3.15| 2016 2021 14-91
14Mii 14-345 14-338 2859 21 NEI-Waunakee Extension 6.31 4.45 6.42 7.03 7.03 9.00 2.69 2022 2028 14-92
14Miii 14-338 14-333 2110 21 NEI-Waunakee Extension 7.99 4.45 6.42 7.03 7.03 9.00 1.01 2045 14-93
14Miv 14-333 14-323 4889 30 NEI-Waunakee Extension 7.01 4.45 6.42 7.03 7.03 9.00 1.99 2030 2059 14-94
14N 14-323 14-315 4055 30 NEI-Waunakee Extension 7.01 4.86 7.02 7.65 7.65 9.75 274 2023 2030 14-10
140i 14-315 14-301 5251 30 NEI-Waunakee Extension 9.18 5.46 7.63 8.28 8.28 10.61 143 2042 14-11
PS 14 Pumping Station 14 15.00 11.00 14.58 16.18 16.18 20.16 5.16] 2023 2038 14-12
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Because of current legislative and regulatory constraints and the time necessary to gain public
acceptance for a treatment plant and effluent discharge at this location, the ability to site and operate a
WWTP on the north side of Lake Mendota is not expected to be possible before 2025. There are
several components of the conveyance system downstream of the Mendota WTP site that will reach
capacity before 2025. The District has plans in place to address these components, including the
construction of PS 18 that will provide backup capacity for PS 7 and relief for the SEI downstream of its
juncture with the NEI, as shown in the following table.

Interceptor Project

Project Description Segments Start Date | Project Cost
NEI Relief Upstream of PS 10 10Bto10H 2008 $10,200,000
PS 18 2010 $8,500,000
PS 18 Force Main 2010 $8,500,000
NEI-from FEI to PS 18 TFi, 7Fii 2012 $5,260,000
PS 7 Improvements 2013 $1,110,000
NEI Relief Upstream of PS 10 10A 2016 $10,000,000
Total $43,570,000

The segments of the NEI where future capacity expansions could be delayed if the Mendota WTP were
constructed by 2025 are listed in the following table along with the earliest date expansion would be
required without the Mendota WTP and the expected date expansion would be required it the Mendota
WTP were built.

Current Capacity Earliest Year Capacity Year Capacity Expansion
NEI Segment (mgd) Expansion Needed Needed with Mendota WTP
PS 10 FM 36.5 2040 Beyond 2060
13Hii 24.55 2026 Beyond 2060
13Hi 26.70 2037 Beyond 2060
13A-Ei 24.00 2041 Beyond 2060
13G 20.75 2056 Beyond 2060

Implementation of this project would have no impact on the NSWTP phosphorus-related additions in
2020; however, the 2030 NSWTP addition to address nitrogen would require a smaller capacity if the
Mendota WTP was implemented by then, and the need to expand the biosolids facilities at the NSWTP
would be delayed.
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B. Project E2—Starkweather Creek WWTP

This project would redirect the gravity flow tributary to PS 13 to a Starkweather Creek WWTP located
northeast of the Dane County Regional Airport. Effluent from this facility could provide stream flow
augmentation to Starkweather Creek, provide effluent for wetland restoration at Cherokee Marsh,
recharge the groundwater by infiltration, or serve as reuse water or water for turf irrigation. Figure 2.03-
2 shows the potential sewer service area for this facility and the effluent flows associated with this
project for the Starkweather WTP, the Yahara River, Badfish Creek, Badger Mill Creek, and the Sugar
River. The design flows and BODs loadings for this facility are as follows.

Population ADF PHF Design Flow | BODs Loading
Projection (mgd) (mgd) (mgd) (Ibs/day)
2030 Low 2.74 9.35 4.67 6,855
2030 High 3.89 12.55 6.28 9,733
2060 High 3.89 12.55 6.28 9,733

Because of current legislative and regulatory constraints and the time necessary to gain public
acceptance for a treatment plant and effluent discharge at this location, the ability to site and operate a
WWTP near the Dane County Regional Airport is not expected to be possible before 2025. There are
several components of the conveyance system downstream of this site that will reach capacity before
2025. The District has plans in place to address these components, including the construction of PS 18
that will provide backup capacity for PS 7 and relief for the SEI downstream of its juncture with the NEI,
as shown in the following table.

Interceptor Project

Project Description Segments Start Date | Project Cost
NEI Relief Upstream of PS 10 10Bto10H 2008 $10,200,000
PS 18 2010 $8,500,000
PS 18 Force Main 2010 $8,500,000
NEl-from FEI to PS 18 TFi, 7Fii 2012 $5,260,000
PS 7 Improvements 2013 $1,110,000
NEI Relief Upstream of PS 10 10A 2016 $10,000,000
Total $43,570,000

Capacity expansion of the PS 10 force main can be delayed if the Starkweather WTP is constructed by
2025. If this plant is not built, the PS 10 force main will require capacity expansion as early as 2040. If
the Starkweather WTP is built, this expansion will not be required until sometime after 2060.

Implementation of this project would have no impact on the NSWTP phosphorus-related additions in
2020; however, the 2030 NSWTP addition to address nitrogen would require a smaller capacity if this
project was implemented by then, and the need to expand the biosolids facilities at the NSWTP would
be delayed.
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C. Project E3—PS 13 and PS 14 Service Area WWTP

This project would redirect the flow tributary to PS 13 and PS 14 to a Combined PS 13 and PS 14
WWTP located northeast of the Dane County Regional Airport. Effluent from this facility could provide
stream flow augmentation to Starkweather Creek, provide effluent for wetland restoration at Cherokee
Marsh, recharge the groundwater by infiltration, or serve as reuse water or water for turf irrigation.
Figure 2.03-3 shows the potential sewer service area for this facility and the effluent flows associated
with this project for the PS 13 and PS 14 Service Area WTP, the Yahara River, Badfish Creek, Badger
Mill Creek, and the Sugar River. The design flows and BODs loadings for this facility are as follows.

Population ADF PHF Design Flow | BOD Loading
Project (mgd) (mgd) (mgd) (Ibs/day)
2030 Low 7.40 21.58 10.79 18,515
2030 High 9.16 25.82 12.91 22,918
2060 High 10.72 29.48 14.74 26,821

Because of current legislative and regulatory constraints and the time necessary to gain public
acceptance for a treatment plant and effluent discharge at this location, the ability to site and operate a
WWTP near the Dane County Regional Airport is not expected to be possible before 2025. There are
several components of the conveyance system downstream of this site that will reach capacity before
2025. The District has plans in place to address these components, including the construction of PS 18
that will provide backup capacity for PS 7 and relief for the SEI downstream of its juncture with the NEI,
as shown in the following table.

Interceptor Project

Project Description Segments Start Date | Project Cost
NEI Relief Upstream of PS 10 10Bto 10 H 2008 $10,200,000
PS 18 2010 $8,500,000
PS 18 Force Main 2010 $8,500,000
NEI-from FEI to PS 18 7Fi, 7Fii 2012 $5,260,000
PS 7 Improvements 2013 $1,110,000
NEI Relief Upstream of PS 10 10A 2016 $10,000,000
Total $43,570,000

Capacity expansion of the PS 10 force main can be delayed if the PS 13 and PS 14 Service Area WTP
is constructed by 2025. If this plant is not built, the PS 10 force main will require capacity expansion as
early as 2040. If the PS 13 and PS 14 Service Area WTP is built, this expansion will not be required
until sometime after 2060.

Implementation of this project would have no impact on the NSWTP phosphorus-related additions in
2020; however, the 2030 NSWTP additions to address nitrogen would require a smaller capacity if this
project was implemented by then, and the need to expand the biosolids facilities at the NSWTP would
be delayed.
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D. Project E4A-Stoughton WWTP Expansion

This project would redirect flow from the Door Creek watershed in the PS 7 and PS 9 service areas to
an expanded City of Stoughton WWTP. Based on the population projections for Stoughton prepared by
CARPC, the existing Stoughton WTP would need to meet the following design conditions to serve only
the Stoughton area.

Population ADF PHF BODs Loading

Projection | Population (mgd) (mgd) (Ibs/day)
2000 12,671 1.27 4.28 3,178
2030 18,609 1.86 6.26 4,653
2060 23,064 2.31 7.78 5,779

Implementation of this project includes the construction of a parallel treatment plant to treat the
wastewater diverted from the MMSD system. Biosolids treatment would be provided by expanding the
existing biosolids treatment train at the Stoughton WTP.

The proposed service area for this expanded Stoughton plant is shown in Figure 2.03-4. Figure 2.03-4
also shows the average daily wastewater flows diverted to the Stoughton WTP and the average daily
effluent flows to the Yahara River, Badfish Creek, Badger Mill Creek and the Sugar River. This project
would include a relief force main and interceptor from PS 9, a pumping station located on the northeast
side of Lake Kegonsa, a force main from the pumping station to the Stoughton WWTP, and a hydraulic
and biosolids expansion at the Stoughton WWTP. In addition, the interceptor paralleling Door Creek
would need to be increased in size from a 30-inch pipe to a 36-inch pipe and extended to the site of the
new pump station on the northeast side of Lake Kegonsa. The additional proposed design flows and
BODs loadings from MMSD that would be diverted to the Stoughton WWTP are shown in the following
table.

Service Area 2030 Low | 2030 High 2060 High
7B 0.98 1.02 1.57
7H-2030 0.1 .01 .01
7J-2030 and 2060 21 1.28 1.64
9A 0.73 0.92 1.38
Total ADF (mgd) 2.02 3.32 4.69
PHF (mgd) 7.23 10.99 14.70
BOD Loading (Ibs/day) 5,054 8,307 11,734
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The resulting design flows and BODs loadings for the combined MMSD and Stoughton service area
would be as follows.

Population ADF PHF BODs Loadings
Projection (mgd) (mgd) (Ibs/day)
2030 Low 3.88 12.53 8,232
2030 High 5.18 15.98 12,960
2060 High 7.00 20.58 17,513

The Stoughton WTP has a current hydraulic capacity of 2.35 mgd and a current average daily flow of
1.6 mgd. The City of Stoughton is considering adding additional treatment capacity to address organic
loadings and is waiting to receive their new WPDES permit before making a final decision on when this
additional capacity may be required. A more detailed investigation of the potential benefits of a regional
solution involving the City of Stoughton and MMSD could be undertaken as part of planning for the next
addition to the Stoughton WTP. Based on discussions with the City of Stoughton, they are uncertain
that the city would realize sufficient benefits from regionalization to justify participation in a regional
project at this time. To adequately investigate a regional alternative and gain the City of Stoughton’s
acceptance would take time. As a result, the earliest a regional project involving the City of Stoughton
could be initiated is 2015.

The conveyance system components impacted by this project that will have reached their design
capacity by 2015 are shown in the following table. The District has plans in place to address these
components, including the construction of PS 18 that will provide backup capacity for PS 7 and relief for
the SEI downstream of its juncture with the NEI, as shown in the following table.

Interceptor Project
Project Description Segments Start Date | Project Cost
PS 18 2010 $8,500,000
PS 18 Force Main 2010 $8,500,000
NEI-from FEI to PS 18 7Fi, 7Fii 2012 $5,260,000
PS 7 Improvements 2013 $1,110,000
Total $23,370,000

The Village of Cottage Grove has constructed a new pumping station and force main. The new force
main will convey flow to the Far East Interceptor—-Cottage Grove Extension (Segment 7B) up to the
2.71 mgd capacity of this gravity sewer. Flows in excess of 2.71 mgd will be conveyed to the upstream
end of Segment 7Civ on the Door Creek Extension of the Far East Interceptor. Rerouting flows from
areas 7B and 7J (the Village of Cottage Grove and the area in the Door Creek watershed south and
west of the Village of Cottage Grove) delays the need to provide capacity expansions for approximately
12,400 feet of relief sewers for the Far East Interceptor as shown in the following table.
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FEI Interceptor | Current Capacity Earliest Year Capacity Year Capacity Expansion
Segment (mgd) Expansion Needed Needed with Stoughton WTP
7E 15.92 2052 Beyond 2060
7Diii 15.92 2053 Beyond 2060
7Dii 7.49 2018 2033
7Di 12.19 2035 Beyond 2060
7Civ 7.12 2025 Beyond 2060

If wastewater flows from Area J are to be treated at the NSWTP, Area J will be served by an interceptor
that would parallel Door Creek and terminate at a pumping station near the point where Door Creek
crosses Interstate Highway 90, east of the Village of McFarland. The pumping station at this location
would discharge through a force main to the SEI Blooming Grove Extension near the Highway 12 and
18 and Interstate 90 interchange. If flows from the Village of Cottage Grove and Area J are to be
diverted to the Stoughton WTP as proposed in this project, the 35,000 feet of interceptor paralleling
Door Creek from the Village of Cottage Grove to the northeast side of Lake Kegonsa will need to be a
36-inch pipe, rather than a 30-inch pipe if only Area J is served. The pumping station and force main for
discharge to the SEI Blooming Grove Extension will not be required under this project.

Rerouting flows from areas 7H and 9A (the Village of McFarland and the area east of the village in the
Door Creek watershed) delays the need to provide capacity expansions for approximately 15,000 feet
of relief sewers for the Southeast Interceptor as shown in the following table. A new PS 9 force main
and interceptor will be needed as part of this project to convey wastewater 20,000 feet to the northeast
side of Lake Kegonsa.

SEl Interceptor | Current Capacity Earliest Year Capacity Year Capacity Expansion
Segment (mgd) Expansion Needed Needed with Stoughton WTP
7Kiv 11.4 2039 Beyond 2060
7Kiii 10.55 2032 Beyond 2060
7Kii 10.26 2029 Beyond 2060
7Ki 10.26 2034 Beyond 2060
7Jiii 5.06 2029 Beyond 2060
7Jii 3.87 2022 Beyond 2060
7Ji 2.25 2012 Beyond 2060

The capacities of the 2020 and 2030 NSWTP additions to address phosphorus and nitrogen would be
reduced if this project was implemented by 2020, and the need to expand the biosolids facilities would
be delayed.

E. Project E5—Centralized High Quality Effluent Treatment Facilities

This project includes the construction of a high quality effluent treatment plant on the NSWTP property.
The year of implementation and the capacity of this facility would depend on the District's policies,
economics, and the need for a high quality effluent. Three possible scenarios that could lead to the
implementation of this project include:
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1. The construction of a demonstration facility that incorporates different treatment
technologies. Effluent from such a facility could be discharged to Nine Springs Creek, or
used for stream flow augmentation, industrial reuse, turf irrigation, or infiltration. This
would allow the study of various treatment processes at a production scale and the
impacts of different quality effluents on the receiving environment in advance of
implementing larger scale projects. This project could be implemented as early as the
District desired, subject to regulatory approval.

2. The average daily flow received at the NSWTP will reach its rated design capacity of
57 mgd no earlier than 2050. If there is a defined need for a high quality effluent before
then, this project could be implemented at that time. This plant would receive the current
NSWTP effluent and provide additional treatment to meet the required characteristics for
its intended use. This option, coupled with the appropriate effluent return facilities,
should be compared to each satellite treatment plant option for costs, environmental
impacts, public acceptance, and operational considerations.

3. When the frequency of effluent discharges from the effluent equalization facilities results
in unacceptable environmental impacts, this project could be implemented to avoid any
expansion of the current Badfish Creek effluent pumping capacity at the NSWTP. Flows
to this facility would receive preliminary treatment and primary treatment at the existing
NSWTP. Biosolids would be processed through the existing anaerobic digestion facilities
at the NSWTP. Effluent from this facility would be of a quality suitable for return to Lake
Waubesa or for reuse. The biological, filtration and disinfection portions of this facility
would be sized at a 2 to 1 peaking factor consistent with the requirements of the
technology required to produce a higher than advanced secondary quality water.

Construction of the high quality effluent treatment facilities at the NSWTP will not relieve any
conveyance capacity needs. It could negate or delay the need to expand the advanced secondary
treatment facilities at the NSWTP. All wastewater would continue to be pumped to the NSWTP.

F. Project E6—Sun Prairie WTP

This project provides sewer service for the portion of the District's future service area in the
Koshkonong Creek watershed (Service Area 7C) by directing flow from this area to the City of Sun
Prairie WWTP. Figure 2.03-5 shows this area, the average wastewater flow from this area to the Sun
Prairie WTP, and the resulting effluent flows to Badger Mill Creek, the Sugar River and Badfish Creek.

The Sun Prairie WTP has an average day hydraulic capacity of 4.4 mgd with a peak month capacity of
6.2 mgd. The current average daily flow is 3.2 mgd. The City of Sun Prairie completed an upgrade of its
WTP in 2007. The next capacity expansion is expected to be required in 2015 to 2020. A more detailed
investigation of the potential benefits of a regional solution involving the City of Sun Prairie and MMSD
could be undertaken as part of planning for the next addition to the Sun Prairie WTP. This timing would
work well with the projected development timeline for area 7C.
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Development in the part of area 7C in the Koshkonong Creek watershed is not expected to begin until
2030. The projected growth in area 7C between 2030 and 2060 will generate an average day
wastewater flow of 1.78 mgd with a corresponding peak hourly flow of 6.50 mgd. If this project is
implemented at the time development begins in this area, it will eliminate the need for capacity
expansion in Segment 7Civ of the FEI Door Creek Extension. Three segments of the FEI Door Creek
Extension upstream of Segment 7Civ could require capacity expansion prior to 2030 as shown in the
following table. If an additional 0.47 mgd of wastewater from areas north of Interstate Highway 94 in the
Door Creek watershed were also directed to the Sun Prairie WTP, rather than to the FEI Door Creek
Extension, the need to increase the capacity in any of the 7C interceptor segments could be eliminated.

FEI Door Creek Current Capacity Earliest Year Capacity
Extension Segment (mgd) Expansion Needed
7Ciii 5.98 2025
7Cii 5.41 2022
7Ci 4.36 2018

Implementation of this project would have no impact on the NSWTP phosphorus-related additions in
2020; however, the 2030 NSWTP additions to address nitrogen would require a smaller capacity if the
Sun Prairie WTP project was implemented by then, and the need to expand the biosolids facilities at
the NSWTP would be delayed.
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2.04 SATELLITE WASTEWATER TREATMENT PLANTS-FORWARD FLOW TREATMENT
PROCESSES

The proposed forward flow wastewater treatment processes for all high quality satellite treatment plants
is shown schematically in Figure 2.05-1. These facilities would be designed to meet the most stringent
applicable limits required for discharge to exceptional resource water streams (e.g., the Sugar River),
infiltration for groundwater recharge, or effluent reuse for either industrial use or turf irrigation.
Figure 2.05-2 shows a proposed process schematic for the NSWTP high quality effluent treatment
facilities.

2.05 SATELLITE WASTEWATER TREATMENT PLANTS-BIOSOLIDS PROCESSES

Proposed wastewater treatment facilities with a design ADF less than 4 mgd would have an aerobic
biosolids stabilization scheme. Depending on the economics, aerobic stabilization would be provided at
the site, or the biosolids would be conveyed to the NSWTP for anaerobic digestion.

Proposed wastewater treatment facilities with a design ADF greater than 4 mgd would have either on-
site anaerobic digestion, depending on the site, or biosolids would be conveyed to the NSWTP for
anaerobic digestion.
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3.01 MASTER PLAN ALTERNATIVES DEVELOPMENT (2010 to 2030)

This section presents the preliminary screening of projects to develop master plan alternatives.
Following sections present a detailed description of each alternative that will provide the basis for
alternative evaluations to be presented in Technical Memo 9.

Key principles used to incorporate near-term projects (2010 to 2030) into Master Plan alternatives
include the following:

1.

The proposed alternative project must have an implementation date that would allow
sufficient time for the District to site and construct the alternative project prior to the time
necessary to alleviate an existing MMSD capacity need.

Alternatives will include sufficient capacity so that any future expansion of the current
advanced secondary treatment facilities at the NSWTP beyond the 57 mgd capacity will
not be required before 2060.

Based on these criteria, the following projects will not be included separately in the development of
alternatives. Discussions of the reasons they are not included are noted in the following paragraphs.

1.

Projects W1A, W1B, and W1C (NSVI Relief)-These three alternative projects for
providing additional capacity in the Nine Springs Valley Interceptor will be incorporated
into the baseline alternative since they do not involve adding any new WWTP capacity.
Life-cycle costs for these three projects will be compared, and the project with the lowest
cost will be included in the baseline alternative.

Project W3 (Dual Sugar River Satellite Plants)-This alternative is similar to Project W2.
Project W2 at the projected ADF and PHF will eliminate the need for any capacity
increases in the NSVI before 2060. Discharge at the locations defined in Project W3
could also be accomplished by pumping wastewater from NSWTP to Badger Mill Creek
or via an effluent force main from the proposed Sugar River WWTP. Project W3 could
alleviate firm capacity deficits at PS 11 and PS 12, but implementation would likely not
be possible prior to the time these expansions would be necessary.

Project W4 (Village of Oregon Discharge to PS 11)-This is an operational reserve
project for a potential annexation of the Village of Oregon by the District with treatment
of the Village's wastewater at the NSWTP. This project does not include additional
treatment capacity away from the NSWTP.

Project E1 (Mendota WTP)—-This project cannot be implemented in a near-term (2110 to
2025) timeframe that would alleviate the need for downstream interceptor, pumping
station, or force main capacity expansion. However, it remains a future option (2025 to
2060) to alleviate capacity expansion at the NSWTP or to provide for a more local
source of effluent for either infiltration or reuse. The need to provide additional base flow
in the Yahara River upstream of Lake Mendota has not been established. Elements of
this project will be included in alternative evaluations for the longer term (2030 to 2060)
presented in Section 4.
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5.

Projects E2 (Starkweather Creek WTP) and E3 (PS 13 and PS 14 Service Area
WWTP)-These projects cannot be implemented in a near-term timeframe that would
alleviate the need for downstream interceptor, pumping station, or force main capacity
expansion. However, they remain as future options (2025-2060) to alleviate capacity
expansion at the NSWTP or to provide a more local source of water for infiltration, reuse,
or potential stream flow augmentation for Starkweather Creek. Elements of these
projects will be included in alternative evaluations for the longer term (2030 to 2060)
presented in Section 4.

Project E4 (Stoughton WTP Expansion)-This project eliminates future interceptor
capacity improvements for interceptor segments: 7Civ, 7Di, 7Diii, 7E, 7Ji, 7Jii, 7Jiii, 7Ki,
7Kii, 7Kiii, 7Kiv, 9A, 9Bi, and 9Bii. The need to expand the capacity of segment 7Dii is
delayed by 15 years, from 2018 until 2033. This project includes an expansion of the
forward flow facilities and anaerobic digestion facilities at the Stoughton WWTP, a new
pump station located on the northeast side of Lake Kegonsa with a force main from
there to the Stoughton WTP, and a new force main and interceptor from PS 9 to the
Lake Kegonsa pumping station. This project also requires the Area J interceptor to be a
36-inch-diameter pipe, rather than a 30-inch-diameter pipe under the base conditions,
but eliminates a proposed pumping station and force main to convey flow from the
downstream end of the Area J interceptor to the Southeast Interceptor-Blooming Grove
Extension.

The projected costs savings from eliminating future capacity improvements for
interceptor segments: 7Civ, 7Di, 7Dii 7Diii, 7E, 7Ji, 7Jii, 7Jiii, 7Ki, 7Kii, 7Kiii, 7Kiv, 9A,
9Bi, and 9Bii is estimated to be about $13,000,000. Costs for the Door Creek Interceptor
and related components would for this project be substantially greater than the potential
savings of $13,000,000. A capacity expansion for the Stoughton WWTP would likely cost
more than the potential savings itself.

In addition, The City of Stoughton at the present time does not have an interest in
providing wastewater service for any of the Madison Metropolitan Sewerage District
Sewer Service Area.

Project E6 (Sun Prairie WTP Expansion)-This project would not be implemented before
2030. Although it may be a viable project, it is not a near-term option.

The following projects will be incorporated into the 50-year Master Plan near-term (2010 to 2030)
detailed alternative evaluations.

Project W2 (Sugar River WTP)-This alternative at the projected ADF and PHF will
alleviate the needs for any expansion of the NSVI before 2060 and reduce the capacity
expansion needs for PS 11 and PS 12. Coupled with a return of 3.6 mgd from the
NSWTP, this project would return the equivalent volume of water generated in the Sugar
River watershed to the Sugar River watershed.
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2. Project E5 (Centralized High Quality Effluent Treatment Facilities)-This project is an
extension of the base-line project if none of the other projects were implemented before
the capacity needs of the NSWTP exceed 57 mgd. This could also become an option for
providing high quality effluent water throughout the district from a centralized location.

The following master planning alternatives, which are combinations of the projects described above, will
be compared to the baseline alternative of expansion for all increases in flow and biosolids at the
existing NSWTP:

3.02 ALTERNATIVE MP1-BASELINE-WESTSIDE CONVEYANCE SYSTEM EXPANSION

Under this alternative all wastewater will continue to be conveyed to the NSWTP. Costs for this
alternative include all conveyance system items included with the NSVI, PS 11, and PS 12 that would
be either eliminated, reduced in capacity, or delayed with construction of Project W2—Sugar River plant.
This alternative is directly comparable to Alternatives MP2A and MP2B detailed in Section 3.03. This
alternative also includes costs for a high quality effluent treatment plant at the NSWTP. The high quality
effluent from the NSWTP would be pumped to the Sugar River basin.

3.03 ALTERNATIVE MP2-SUGAR RIVER WWTP

This alternative includes the costs associated with construction of a 4.27 mgd high quality effluent
WWTP in 2020 with discharge to either the main branch of the Sugar River downstream of the
confluence with Badger Mill Creek (Alternative MP2A) or discharge to the Sugar River in the vicinity of
CTH PD (Alternative MP2B).

Construction of the Sugar River WWTP would eliminate the need to provide additional capacity in the
NSVI and at PS 12. The need to address capacity expansion at PS 11 would be delayed by 35 years,
until 2050.

The Sugar River WTP, for purposes of alternative evaluation, would have an average daily flow of
4.27 mgd with a peak hourly flow of 13.6 mgd. The biological, filtration and disinfection portions of this
facility would be sized for an equivalent 2 to 1 peaking factor to provide for better overall operation. This
facility is of sufficient size at the 2060 design flows to support anaerobic digestion. This facility would be
designed to produce effluent that would be suitable for discharge to the Sugar River, infiltration, effluent
reuse, wetlands discharge, and turf irrigation. Alternative MP2B includes all the costs for Alternative
MP2A plus the costs associated with providing a pump station and force main from the new plant to the
Sugar River near CTH PD.

With the return of 3.6 mgd to Badger Mill Creek from the NSWTP, the amount of water generated in the
District service area in the Sugar River basin would equal the amount of water returned to the Sugar

River basin.

This alternative is directly comparable to Alternative MP1 described in Section 3.02.
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3.04 ALTERNATIVE EVALUATION SUMMARY

Based on the screening of alternative projects presented in this Technical Memo, detailed evaluations
of near-term (2010 to 2030) alternatives to be included in Technical Memo 9 are as follows.

1. Alternative Evaluation 1-In this evaluation, Alternative MP1 (Baseline) would be
compared against Alternative MP2A and MP2B (Sugar River WWTP). Alternative MP1
costs will include the costs associated with construction of additional phosphorus
treatment facilities at the NSWTP in 2020, denitrification facilities and an expansion of
the biosolids treatment facilities at the NSWTP in 2030, a relief sewer or force main for
the NSVI in 2020, and capacity expansions at PS 11 and PS 12 in 2010. Alternative
MP2A costs would include the costs of construction a Sugar River WWTP in 2020 with
an ADF of 4.27 mgd, additional phosphorus treatment facilities at the NSWTP in 2020,
denitrification facilities at the NSWTP in 2030, an expansion of the biosolids treatment
facilities at the NSWTP in 2040, and capacity expansions at PS 11 and PS 12 in 2010.
Alternative MP2B costs would equal the costs for Alternative MP2A plus the costs for an
effluent pumping station at the Sugar River WTP site with a force main to a discharge
point on the Sugar River at CTH PD.
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4.01 LONG-TERM MASTER PLAN ALTERNATIVES DEVELOPMENT (2030 TO 2060)

Several alternative projects presented in Section 2 could not be implemented soon enough to provide
near-term capacity relief for the conveyance system. However, they remain potentially viable options
beyond the year 2030. Specifically, Projects E1-Mendota WWTP, E2-Starkweather Creek WWTP, and
E3-PS 13 and PS 14 Service Area WWTP remain as viable options for providing high quality effluent
for various uses at these locations. Project E6—Sun Prairie WWTP Expansion may be a viable project
for providing relief in the conveyance system and mitigating inter-basin transfers of water.

For comparison purposes, alternate projects that would align with Projects E1, E2 and E3 would include
centralized treatment of all wastewater at the NSWTP, including treatment to a higher quality for a
portion of the effluent that would then be pumped back to the Project E1, E2 and E3 sites. Project E5-
Centralized High Quality Effluent Treatment Facilities provides the basic description of this type of
project.

The need for high quality effluent is not definitively known at this time, but additional demands on
available groundwater supplies coupled with the long-range goal of stabilizing the groundwater aquifer
operating level make this need a distinct possibility in the future, especially if population growth occurs
as expected.

Another approach to decentralizing treatment to mitigate interbasin water transfers would be to locate a
satellite plant at the site of a defined water reuse user. Such plants would be sized based on the reuse
volume requirements, and as such, might not provide meaningful conveyance system relief. Such an
approach might work well on the east side of the District since most of the conveyance capacity
expansions will be in place before any type of satellite plant could be constructed in this area. This may
result in a larger number of smaller satellite treatment and reuse facilities. This approach could
potentially save on the costs of constructing an effluent reuse distribution system and reduce the
amount of energy required to operate such as system. Since the conveyance capacity for peak flows
will be constructed in advance of the timing for installation of local high quality effluent facilities, the
need to treat peak flows in these smaller facilities would not be required. It is also possible that the
facilities could be run only when the effluent reuse water is required (e.g., summer operation for turf
irrigation).

The following projects will not be included separately in the development of long-term alternatives.
Discussions of the reasons they are not included are noted in the following paragraphs.

1. Project E6 (Sun Prairie WTP Expansion)—Although this may be a viable project, the rate
of growth in Sun Prairie and on the east side of the District is uncertain. The District
should evaluate this option in the future, but there are too many unknowns to provide a
meaningful evaluation of this project at this time.

2. Projects involving small satellite plants sized to address a specific reuse demand will not
be included due to the many unknowns associated with such a plant, including location,
timing, and demand volume.
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The long-term (2030 to 2060) alternative projects that will be included in the evaluations in Technical
Memo 9 follow:

1. MP 3-Project E5—Centralized High Quality Effluent Treatment and Distribution Facilities.
This project includes the costs associated with construction of facilities at the NSWTP for
providing effluent of a quality for reuse for various options including stream flow
augmentation in Starkweather Creek, infiltration, industrial reuse, and turf irrigation.
Such a facility would be constructed in 2030 with a capacity of 4 mgd (MP3A) or 10 mgd
(MP3B). Project MP3 is directly comparable to Project MP4A, and Project MP3B is
directly comparable to Project MP4B. Project MP3A and MP3B will include the costs
associated with providing additional facilities at the NSWTP to produce a high quality
effluent as well as the costs associated with pumping facilities to return the water to the
PS 13 site.

2. MP 4-Decentralized High Quality Effluent Treatment Facilities (Projects E2 and ES3).
This project includes the costs associated with providing the decentralized treatment
facilities defined in Project E2 (MP4A) and Project E3 (MP4B). These facilities would
include the necessary pumping, screening, biological treatment (likely membrane
bioreactors), disinfection and additional treatment as necessary to meet the effluent
reuse needs and would be constructed in 2030.

4.02 LONG-TERM ALTERNATIVE EVALUATIONS (2030 TO 2060)
The following long-term (2030 to 2060) alternative evaluation will be included in Technical Memo 9:

Alternative Evaluation 2—-In this evaluation, Alternatives MP3A and MP3B (Centralized High
Quality Effluent Treatment and Distribution) will be compared to Alternatives MP4A and MP4B,
respectively (Decentralized High Quality Effluent Treatment). Each cost analysis will compare
the life-cycle costs of a high quality effluent treatment facility and pumping system at the
NSWTP with a force main to the PS 13 site to the life-cycle costs of a decentralized high quality
effluent treatment facility at the site of PS 13.
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