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1.01 Purpose 
This technical memorandum is the last of the nine technical memoranda developed as part of 
the Madison Metropolitan Sewerage District (MMSD) 50-Year Master Plan. The objectives of 
this memorandum are as follows:  

 
• Refine the master planning alternatives recommended in TM-7: Development of 

Planning Alternatives, and develop specific implementation requirements for each 
selected planning alternative.  

• Determine the life cycle costs for the short-listed master planning alternatives 
recommended by TM-7. 

• Evaluate and rank the short-listed master planning alternatives using the criteria and 
methods previously developed in TM-8: Planning Alternative Ranking Criteria.   

• Identify the most favorable near-term (2010 to 2030) planning alternative based on the 
evaluation conducted in this memorandum. 

• Evaluate the identified long-term (2030 to 2060) planning alternatives and provide 
general guidance regarding potential implementation.  Due to the longer planning 
horizon and less certain nature of these long-term alternatives, the evaluation will be 
less specific than for short-term alternatives.  
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1.02 Background 
The following eight Tech Memos have been prepared for this project and have been used in 
developing this tech memo:  
 

• Technical Memo 1 – Review of Existing Treatment Facilities – An analysis of the 
capacities of the existing facilities at the Nine Springs Wastewater Treatment Plant 
(NSWTP).  

• Technical Memo 2 – Flow and Loading Projections – Flow and loading projections 
based on information prepared by the Capital Area Regional Planning Commission 
(CARPC) and contained in the 2008 MMSD Collection System Evaluation, and an 
analysis of the projected capacity needs based on treating all wastewater generated in 
the District service area at the NSWTP. 

•  Technical Memo 3 – Conveyance Facilities Analysis (CFA) – An analysis of 
existing conveyance facilities to convey wastewater from MMSD users to the NSWTP.  

• Technical Memo 4 – Planning Variables – A summary of identified major planning 
variables that will govern or impact MMSD’s available options for continuing to 
provide high quality services over the planning period. 

• Technical Memo 5 – Regulatory Review and Analyses – Review of the regulations 
that may impact the existing operation and planning alternatives generated in Master 
Plan. 

• Technical Memo 6 – Scenario Planning Workshops – Documents the scenario 
planning process used in identifying factors and uncertainties that could potentially 
impact MMSD during the planning period. 

• Technical Memo 7 – Development of Planning Alternatives – Defines Master Plan 
projects and groups them into potential planning alternatives that provide different 
approaches to meet the needs of MMSD in the next 50 years. 

• Technical Memo 8 – Planning Alternative Evaluation Criteria – Presents the 
development of the evaluation criteria and methods for evaluating planning alternatives 
for the Master Plan. 

  
A long list of 10 master planning projects was developed and evaluated in TM-7. Preliminary 
screening of these planning projects has been conducted to select master planning alternatives 
for further evaluation. Except for Alternative MP-1 (base planning alternative), the following 
two key principles were incorporated in making the selection of near-term planning 
alternatives:  

• The proposed alternative project must have an implementation date that allows 
sufficient time for the District to site and construct the alternative project prior to the 
time necessary to alleviate an existing MMSD capacity need. 
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• Alternatives must provide sufficient capacity so that any future expansion of the current 
advanced secondary treatment facilities at the NSWTP beyond the existing 57 mgd 
capacity will not be required before 2060.  

 

Based on these criteria, two near-term master planning alternatives from TM-7 have been 
selected for further evaluation in this technical memo. Implementation of either of these 
alternatives between 2010 and 2030 will address the wastewater treatment and conveyance 
system capacity needs in the MMSD service area: 

 

• Alternative MP-1 – Westside Conveyance System Expansion: This alternative 
expands the existing conveyance system and continues the current model of centralized 
treatment at the NSWTP. This alternative includes four variations to pump treated 
effluent to different receiving water bodies. Detailed descriptions of these alternative 
variations are provided in Section 2.02.  

 

• Alternative MP-2 – Sugar River WWTP: This alternative will construct a new high 
quality effluent treatment plant in the Sugar River watershed to treat wastewater 
generated in the PS 17 and PS 12 service areas, and discharge effluent to the Sugar 
River. This alternative includes two variations to discharge treated effluent to different 
locations of the Sugar River. Detailed descriptions of these alternative variations are 
provided in Section 2.03. 

 
Several alternative projects evaluated in TM-7 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 for providing relief in the conveyance system, mitigating 
inter-basin transfers of water, or providing high quality effluent for reuse options.  These 
alternatives are categorized as long-term planning alternatives. The following two long-term 
planning alternatives were selected for further evaluation in this technical memo: 
  

• Alternative MP-3 – Centralized High Quality Effluent Treatment & Distribution: 
This alternative includes construction of facilities at the NSWTP that would produce a 
high quality effluent for reuse in various applications, including stream flow 
augmentation in Starkweather Creek, groundwater infiltration, industrial reuse, turf 
irrigation, etc. Detailed descriptions of these alternative variations are provided in 
Section 3.02.  
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• Alternative MP-4 – Decentralized High Quality Effluent Treatment Facilities:  

This alternative includes construction of facilities northeast of the Dane County 
Regional Airport. The new treatment plant will receive wastewater flows tributary to 
PS13 or both PS13 and PS14. Effluent from this facility could be used for stream flow 
augmentation to Starkweather Creek, wetland restoration at Cherokee Marsh, 
groundwater infiltration, industrial reuse water or turf irrigation. Detailed descriptions 
of these alternative variations are provided in Section 3.03.  

 
1.03 Evaluation Method 
Ten criteria were identified in TM-8 for use in evaluating the master planning alternatives and 
are presented in Table 1.03.1.  The level of importance associated with each of these criteria 
was determined jointly by MMSD staff, the Technical Advisory Committee (TAC) and the 
consultant team.  Each group independently assigned a numeric score designating the level of 
importance for each criterion, using the procedure identified in TM-8.  The scores are shown in 
Table 1.03.2, with the average score used when comparing alternatives in this technical 
memorandum.  Alternatives were also assigned a relative ranking of 1 to 10 for each criterion 
by the consultant team, consistent with the approach identified in Table 1.03.2.  

All planning alternatives were evaluated based on the ranking score for each criterion, 
multiplied by the level of importance for that criterion. For example, if the life cycle cost 
criterion (with a level of importance of 26) received a ranking score of 10, the score for that 
criterion is 26 x 10 = 260. Total scores for each alternative were then calculated by adding the 
weighted score for each criterion for that alternative. Planning alternatives with higher total 
scores represent more favorable alternatives than those with lower scores.  

 
Table 1.03.1 Planning Alternative Evaluation Criteria Definitions  

Evaluation 
Criteria 

Definition 

Life Cycle 
Cost 

Life cycle cost is the total discounted dollar cost of owning, operating, and 
maintaining the planning alternatives. A ranking score of “10” for this criterion 
represents the lowest life cycle cost. 
 

Public 
Acceptance 

Public acceptance is the support level of the public to a planning alternative. A 
ranking score of “10” for this criterion represents the highest level of public 
acceptance. 

Watershed 
Balance 

Watershed balance is the potential of a planning alternative to mitigate 
imbalanced inter-basin water transfer. A ranking score of “10” for this criterion 
represents the highest potential to mitigate imbalanced inter-basin water 
transfer.  

Flexibility 
Expandability 
Compatibility 

This criterion is used to gauge alternatives for their potential to be readily 
modified or expanded to meet future needs, and their compatibility with the 
existing system. A ranking score of “10” for this criterion represents the highest 
level of flexibility, expandability and compatibility. 

Effluent 
Reuse 

This criterion is used to evaluate all planning alternatives for their potential to 
provide treated effluent utilization. A ranking score of “10” for this criterion 
represents the highest potential for effluent reuse. 
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Evaluation 
Criteria 

Definition 

Regulatory 
Constraints 

This criterion is used to evaluate the potential regulatory constraints that may 
affect the implementation of the planning alternative. A ranking score of “10” for 
this criterion represents the lowest level of regulatory constraints.  

Proven 
Effectiveness 

This criterion is used to evaluate planning alternatives for their proven reliability 
in providing the required level of conveyance and treatment. A ranking score of 
“10” for this criterion represents the highest level of effectiveness.  

Carbon 
Footprint 

This criterion is used to evaluate planning alternatives for their impacts on the 
environment in terms of the amount of the greenhouse gases produced. A 
ranking score of “10” for this criterion represents the lowest carbon footprint.  

Ease of 
Operation 

This criterion is used to rank the efforts involved in the facility operation. A 
ranking score of “10” for this criterion represents the relatively easiest operation. 

Staffing 
Implications 

This criterion is used to rank all planning alternatives for the staffing 
requirements in terms of staffing level and required skills. A ranking score of 
“10” for this criterion represents staffing level and skill requirements most similar 
to or less than the current requirements. 

 
Table 1.03.2 Level of Importance of Ranking Criteria  

No
. 

Evaluation Criteria TAC 
Ranking 

Score 

MMSD 
Ranking 

Score 

Consultant 
Ranking 

Score 

Average 
Score 

Level of 
Importance 

1 Life Cycle Cost 15 33 30 26 High 
2 Public Acceptance 10 14 15 13 High 
3 Watershed Balance 12 10 10 11 High 
       

4 Flexibility/Expandability
/Compatibility 12 9 7 9 Medium 

5 Effluent Reuse 13 7 8 9 Medium 
6 Regulatory Constraints 8 9 10 9 Medium 
7 Proven Effectiveness 10 7 8 8 Medium 
       

8 Carbon Footprint 9 3 3 5 Low 
9 Ease of Operation 6 5 4 5 Low 
10 Staffing Implications 5 4 5 5 Low 
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2.01 Near-Term Master Planning Alternatives (2010-2030)   
In this section, all four variations of the Alternative MP-1 will be compared to the two 
variations of the Alternative MP-2 to determine the planning alternative to be implemented 
between 2010 and 2030. 

 

2.02. Alternative MP-1: Westside Conveyance System Expansion  
This alternative is based on continued conveyance to and centralized treatment at the NSWTP, 
with expansion of the existing conveyance and treatment systems as needed to support the 
treatment of the projected wastewater flows and loads in the MMSD system. Based on the 
effluent discharge locations, the following four variations are included under this planning 
alternative: 

 

• Alternative MP-1A – This alternative includes returning 3.6 mgd of treated effluent 
from the NSWTP to Badger Mill Creek through the existing outfall in Badger Prairie 
Park, and returning the rest of treated effluent to Badfish Creek. This alternative 
represents the current operation by MMSD. It services as the base alternative to be 
compared to other alternatives. 
 

• Alternative MP-1B – This alternative includes returning a total of 7.9 mgd of treated 
effluent (3.6 mgd of regular effluent and 4.3 mgd of high quality effluent) from the 
NSWTP to Badger Mill Creek through the existing outfall in Badger Prairie Park. The 
rest of the treated effluent will be returned to Badfish Creek. The regular effluent and 
the high quality effluent will be blended and pumped to the Badger Mill Creek outfall 
location through the existing effluent force main. This alternative represents a 
centralized effluent reuse and watershed balance solution (i.e. it returns water to the 
watershed from where it was withdrawn). This alternative may have less regulatory 
constraints since: 
 

o The increased flow is high quality effluent and therefore the increased TP and 
TN loadings to the Badger Mill Creek will be less significant.  

o It discharges to the existing outfall in Badger Prairie Park 
 

•  Alternative MP-1C – This alternative includes returning 7.9 mgd of treated effluent to 
the Badger Mill Creek outfall location through the existing force main with 3.6 mgd 
being discharged to Badger Mill Creek directly and 4.3 mgd being discharged 
downstream of the confluence of Badger Mill Creek and Sugar River through a new 
pumping station and a new force main at the vicinity of the existing Badger Mill Creek 
outfall. The rest of the treated effluent by the NSWTP will be returned to Badfish 
Creek. The regular effluent and the high quality effluent will be blended and pumped to 
the Badger Mill Creek outfall location through the existing effluent force main. This 
alternative represents a centralized effluent reuse and watershed balance solution. It 
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could achieve similar effluent reuse and watershed balance benefits as the decentralized 
alternative (MP-2A) discussed later. 
 

• Alternative MP-1D – This alternative includes returning 7.9 mgd of treated effluent to 
the Badger Mill Creek outfall location through the existing force main with 3.6 mgd 
being discharged to Badger Mill Creek directly and 4.3 mgd being discharged to the 
Sugar River at the County Highway PD (CTH PD) through a new pumping station and 
a new force main in the vicinity of the existing Badger Mill Creek outfall.  The rest of 
the treated effluent will be returned to the Badfish Creek. The regular effluent and the 
high quality effluent will be blended and pumped to the Badger Mill Creek outfall 
location through the existing effluent force main. This alternative represents a 
centralized effluent reuse and watershed balance solution. It could achieve similar 
effluent reuse and watershed balance benefits as the decentralized alternative (MP-2B) 
discussed later. 
 

For alternatives MP-1B, 1C, and 1D, 7.9 mgd of treated effluent needs to be pumped to the 
existing Badger Mill Creek outfall.  Preliminary analysis shows that the existing 20” force 
main has sufficient capacity for the increased flow but new pumps would be needed.  The 
detailed calculations are attached in Appendix C.  The layouts of these alternatives are shown 
in Figures 2.02.1 through 2.02.4.  The major component projects included in these alternatives 
are presented in Table 2. 02.1. 
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Table 2.02.1 Component Projects of Master Planning Alternative MP-1  
Facility Name Component Project MP-1A MP-1B MP-1C MP-1D 

PS11 Condition improvement and firm pumping capacity 
expansion. The cost for this improvement is 
already budgeted and included in the scheduled 
PS 11 condition improvement project. 

Yes Yes Yes Yes 

PS11 Install a new 36” diameter force main parallel to 
the existing force main.   Yes Yes Yes Yes 

PS12 Condition improvement and firm pumping capacity 
expansion. The cost for this improvement is 
already budgeted and included in the scheduled 
PS 12 condition improvement project. 

Yes Yes Yes Yes 

PS17 Firm pumping capacity expansion to average daily 
flow of 4.37 mgd and peak flow of 13.6 mgd. Yes Yes Yes Yes 

PS17 Force main expansion Yes Yes Yes Yes 
NSVI Expand capacity of interceptor section from PS11 

to PS12. Yes Yes Yes Yes 

NSVI Expand capacity of section upstream of PS12.  Yes Yes Yes Yes 
NSVI Relining the entire length of the NSVI Yes Yes Yes Yes 
Badger Mill Creek 
Effluent Pumps 

Expand the current average effluent pumping 
capacity to 7.9 mgd. No Yes Yes Yes 

Sugar River Effluent 
Pumping Station  

Construction of a new pumping station at the 
vicinity of the Badger Mill Creek outfall with an 
average capacity of 4.3 mgd. 

No No Yes Yes 

Sugar River Force 
Main  

Construction of a new force main for the new 
effluent pumping station to downstream of 
confluence of Badger Mill Creek and Sugar River. 

No No Yes No 

Sugar River 
Headwaters Force 
Main 

Construction of a new force main for the new 
effluent pumping station to the Sugar River 
headwaters near CTH PD. 

No No No Yes 

High Quality 
Effluent Treatment 
facility at the 
NSWTP 

Construction of a new high quality effluent 
treatment facility at the NSWTP with capacities of 
4.3 mgd (DAF) and 13.7 mgd (DMF).  The facility 
would include processes for effluent polishing to 
meet the 5 mg/L limit for BOD5 and TSS.  The 
facility would also be designed to meet a potential 
0.075 mg/L TP limit and a 3 mg/L Total N limit. 

No Yes Yes Yes 
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Alternative MP-1 Evaluation  
 

 Life Cycle Cost 

Life cycle costs were calculated for these planning alternatives based on the costs of 
construction, operation and maintenance costs, replacement/rehabilitation costs, and 
salvage values. Operation costs only include the costs for pumping wastewater to the 
treatment plants and pumping effluent from the plants to the various discharge locations 
and high quality effluent operational cost.  The results were used for subsequent planning 
alternative evaluation and ranking.  

 

The results of the total life cycle cost analysis for all four alternatives are summarized in 
Table 2.02.2. Detailed planning alternative life cycle cost calculations are attached in 
Appendix A. 

 
Table 2.02.2 Alternative MP-1A Life Cycle Cost Analysis   

Item MP-1A MP-1B MP-1C MP-1D 
Initial Capital Costs $50,881,000 $68,581,000 $75,068,000 $75,068,000 
Life Cycle O/M Costs  $18,881,000 $30,843,000 $32,901,000 $33,029,000 
Life Cycle Costs for 
Facility Improvement & 
Replacement  

$2,758,000 $7,313,000 $7,698,000 $7,698,000 

Salvage Value ($3,298,000) ($3,702,000) ($4,115,000) ($4,115,000) 
50-Year Total Present 
Value  $69,222,000 $103,034,000 $111,552,000 $111,680,000 

 
 

Public Acceptance 

Alternative MP-1A and MP-1B continue MMSD’s current operations on MMSD’s 
property at the NSWTP and expand the conveyance system, which is located primarily on 
public lands.  Therefore, the public acceptance for this alternative will be high except 
during the construction of the Nine Springs Valley Interceptor (NSVI) capacity expansion. 

Since no additional effluent pumping is provided for alternative MP-1A, the frequency of 
discharges to Lake Waubesa through Nine Springs Creek under high flow conditions may 
increase.  This may raise new public concerns over the water quality in Lake Waubesa.  
Alternatives MP-1B, MP-1C and MP-1D include increased pumping of treated effluent to 
the Sugar River watershed, and therefore may reduce the frequency of emergency 
discharges of treated effluent to Lake Waubesa through Nine Springs Creek under high 
flows.  This may help reduce the public’s concern over potential negative impacts on the 
water quality of Lake Waubesa. 

 

Alternatives MP-1C and MP-1D include discharges of high quality effluent to the Sugar 
River, which is classified as an Exceptional Resource Water (ERW).  The Sugar River also 
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has a downstream impoundment (Lake Belle View) at Belleville.  A direct discharge to the 
Sugar River could generate public concern or resistance because of these factors.  A 
discharge to the Sugar River at CTH PD may raise additional concerns since this section of 
the river is not currently impacted by wastewater effluents and is closer to the Verona 
urban area.  However, the public has also expressed support for maintaining the water 
balance within the Sugar River basin.  

 

The rankings of public acceptance for these planning alternatives are:  

Alternative MP-1A – 8  

Alternative MP-1B – 9 

Alternative MP-1C – 6 

Alternative MP-1D – 5 

 

Watershed Balance 

The 2004 Dane County groundwater model predicted a net base flow loss of 47 mgd at the 
Yahara River outlet at Lake Waubesa and a base flow loss of 1.47 mgd at the Sugar River 
watershed in 2030 if the current effluent diversion practices continue. Alternative MP-1A 
will have no new impact on the water balance between the Sugar River and the Yahara 
River watershed since it maintains the current practices.  Alternative MP-1B, MP-1C and 
MP-1D increase pumping of treated effluent to the Sugar River watershed. The projected 
net base flow loss in the Sugar River watershed under Alternative MP-1A are shown in 
Table 2.02.3.  

 
Table 2.02.3 Water Balance of Alternative MP-1A  

Flow Projections 
Sugar River 
Watershed 

Groundwater 
Withdrawal (mgd) 

Total Flow 
to Sugar 

River 
(mgd) 

Watershed Net 
Loss/Increases 

(mgd) 

Watershed Net 
Loss/Increases 

(%) 

2030 Low 5.03 3.6 -1.43 -28% 
2030 High 6.86 3.6 -3.26 -48% 
2060 Low 6.86 3.6 -3.26 -48% 
2060 High 8.09 3.6 -4.49 -56% 

 
Alternative MP-1A will result in a significant net loss of water from the Sugar River 
watershed under all planning flow projections, with losses ranging from 28 percent to 56 
percent of the total groundwater withdrawal from the Sugar River Watershed. For 
alternatives MP-1B, MP-1C and MP-1D, the effluent volume returned to the Sugar River 
watershed can be controlled to exactly match the volume of water withdrawal, although in 
slightly different locations. Alternative MP-1C provides additional benefit of flow 
augmentation to the Sugar River downstream of the confluence of the Sugar River and 
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Badger Mill Creek. Alternative MP-1D will provide flow augmentation to the Sugar River 
upstream the confluence of the Sugar River and Badger Mill Creek. The watershed balance 
rankings for these alternatives are:  

 

Alternative MP-1A – 5 

Alternative MP-1B – 8 

Alternative MP-1C – 9 

Alternative MP-1D – 10 

 

Flexibility/Expandability/Compatibility 

Alternatives MP-1A and MP-1B have less flexibility than the other alternatives since 
effluent discharge locations are limited to Badfish Creek and Badger Mill Creek, and the 
capacities of the existing force mains are limited.  Alternatives MP-1C and MP-1D include 
a new effluent pumping station and force main to convey treated effluent to the Sugar 
River.  These alternatives will provide the District with enhanced flexibility since there 
would be watershed options for routing of wastewater and reduction of phosphorus 
entering the Rock River. All alternatives would allow for potential expansion.  Sufficient 
space exists for expansion of facilities at the NSWTP site and new pumping stations and 
effluent transmission lines associated with alternatives MP-1C and MP-1D would be sited 
to allow for expansion if necessary.  All alternatives are compatible with current operations 
at the NSWTP. 

 

Overall the flexibility/expandability/compatibility rankings for these alternatives are:     

 

Alternative MP-1A – 5 

Alternative MP-1B – 6 

Alternative MP-1C – 8 

Alternative MP-1D – 8 

 

Effluent Reuse  

The District currently has a program evaluating the use of treated effluent for turf irrigation 
at the Nine Springs Golf Course, but the demand is seasonal and accounts for a very small 
fraction of the daily effluent generated at the NSWTP.  The NSWTP location provides an 
excellent location for potential industrial reuse since it is already located in an area zoned 
for commercial and industrial uses.  All alternatives will initially rely on stream flow 
augmentation as the primary effluent reuse option, absent a defined end user.  Under 
alternative MP-1A, approximately 3.6 mgd of the NSWTP effluent will be pumped to 
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Badger Mill Creek with the rest of it being pumped to Badfish Creek.  Alternative MP-1B, 
MP-1C and MP-1D have the ability of pumping a maximum of an additional 4.3 mgd to 
the Sugar River watershed if effluent reuse opportunities emerge in that area. 

 

The rankings of effluent reuse for these alternatives for the southern portion of the MMSD 
service area are: 

 

Alternative MP-1A – 6 

Alternative MP-1B – 7 

Alternative MP-1C – 8 

Alternative MP-1D – 8 

 

Regulatory Constraints 

The Wisconsin Department of Natural Resources is in the process of developing numeric 
water quality criteria for phosphorus.  A value of 0.075 mg/l has been proposed for 
wadeable streams and would be applicable to all alternatives.  Water quality criteria may 
also be developed for nitrogen in the future, with a limit in the range of 3.0 mg/l being 
possible.  This limit would also be applicable to all alternatives.   

 

Thermal limits have recently been promulgated by WDNR which may make it more 
difficult to site alternatives involving discharges to streams classified as cold water 
fisheries or alternatives involving discharges to previously un-impacted stream segments.  
Alternatives MP-1C and MP-1D both involve discharges to cold water fisheries.  
Alternative MP-1D involves a discharge to a previously un-impacted stream segment. Both 
alternatives may require significantly more effort to obtain a WPDES permit. Alternative 
MP-1C may experience less stringent regulatory constraints since its discharge is to a point 
on the Sugar River that is already impacted by the current Badger Mill Creek discharge. 

 

The Sugar River is designated as an Exceptional Resource Water (ERW) by WDNR. 
Discharges to the Sugar River would be subject to the antidegradation requirements in NR 
207 of the Wisconsin Administrative Code.  Alternatives MP1-C and MP-1D would be 
impacted and would likely result in a higher level of treatment being required.  For 
example, it is possible that the chloride discharge limits would have to meet the 
background stream concentration as opposed to meeting a discharge limit calculated using 
the provisions of NR 102 and NR 106 of the Wisconsin Administrative Code.  Alternative 
MP-1B could also be similarly impacted if it is determined that this represents an increased 
discharge that results in a significant lowering of water quality in the Sugar River.   

 



MMSD 50-Year Master Plan November 23, 2009 
TM-9 Page 13 of 40 
 
 

Discharge to the Sugar River will likely result in effluent BOD5 and TSS limitations of 4 
mg/L based on a 7Q10 of 14.3 cfs and a river temperature of 18 degrees centigrade, and 
about 7 mg/L based on a 7Q10 of 14.3 cfs and a river temperature of 5 degrees centigrade. 
Ammonia limits for the new discharge would likely be easily met since the facility would 
be designed for nitrification/denitrification. 

 

Based on known or reasonably anticipated regulatory impacts, the overall rankings for 
these alternatives are: 

 

Alternative MP-1A – 9 

Alternative MP-1B – 7 

Alternative MP-1C – 4 

Alternative MP-1D – 3 

 

Proven Effectiveness 

The alternative MP-1A continues the current operations, which has an excellent track 
record for providing consistent wastewater conveyance and treatment performance. The 
alternative MP-1B includes high quality effluent treatment facility and increased flow 
discharge to the Badger Mill Creek and may need to meet more stringent discharge limits. 
Alternatives MP-1C and MP-1D include direct discharges to an ERW and may be subject 
to chloride discharge limit. All alternatives may need to meet more stringent phosphorus 
(0.075 mg/L of TP) and nitrogen (3 mg/L of TN) limits. Currently there are very limited 
full scale installations and available operation data on technologies that are able to 
consistently meet these stringent discharge limits. The overall rankings of proven 
effectiveness for these alternatives are: 

 

Alternative MP-1A – 8 

Alternative MP-1B – 6 

Alternative MP-1C – 4 

Alternative MP-1D – 4 

 

Carbon Footprint 

Due to the increased amount of pumping associated with these alternatives, the carbon 
footprints could be higher than the carbon footprints for the Sugar River WWTP.  
Preliminary analysis results of the additional electrical consumption and total greenhouse 
gas (GHG) emissions are presented in Table 2.02.4. Detailed alternative carbon footprint 
calculations are attached in Appendix B. 



MMSD 50-Year Master Plan November 23, 2009 
TM-9 Page 14 of 40 
 
 

Table 2.02.4 Alternative MP-1A Carbon Footprint  
Alternative Electricity Consumption 

(Mwhr/yr) 
Total GHG Emissions 

(tons CO2 equivalents/yr) 
MP-1A 7,264 3,895 
MP-1B 10,261 9,464 
MP-1C 11,053 10,195 
MP-1D 11,136 10,272 

 

The carbon footprint for each of these alternatives is ranked as follows: 

 

Alternative MP-1A – 8 

Alternative MP-1B – 6 

Alternative MP-1C – 5 

Alternative MP-1D – 5 

 

Ease of Operation 

Alternative MP-1A continues the current operations that the District has been doing for a 
long time, and the District staff is familiar with the operation of the current facilities. The 
alternative MP-1B is very similar to MP-1A regarding operation, except for the operation 
of a new high-quality effluent plant. Alternative MP-1C and MP-1D also include operating 
a new effluent pumping station at the vicinity of the existing Badger Mill Creek outfall and 
could require more effort in operation. The rankings of ease of operation for these 
alternatives are: 

 

Alternative MP-1A – 10 

Alternative MP-1B – 7 

Alternative MP-1C – 6 

Alternative MP-1D – 6 

 

Staffing Implications 

Alternatives MP-1C and MP-1D may have higher staffing requirements due to the 
operation of a new effluent pumping station. The rankings of staffing implications for these 
alternatives are:  

 

Alternative MP-1A – 10 

Alternative MP-1B – 9 
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Alternative MP-1C – 8 

Alternative MP-1D – 8 

 

2.03. Alternative MP-2: Sugar River WWTP 
This alternative is based on pumping all of the wastewater flows generated within the service 
area of PS 17 to a new satellite treatment plant in the Sugar River watershed for treatment. This 
alternative includes the following two variations:  

• Alternative MP-2A – Construction of a new advanced secondary wastewater treatment 
plant by 2020 with discharge to the main branch of the Sugar River downstream of the 
confluence with Badger Mill Creek.  Average daily flows in 2060 will be 4.3 mgd. 

• Alternative MP-2B – Construction of a new advanced secondary wastewater treatment 
plant by 2020 with discharges to the main branch of the Sugar River downstream of the 
confluence with Badger Mill Creek and to the headwaters of Sugar River near CTH PD 
northwest of Verona.  Average daily flows in 2060 will be 2.5 mgd and 1.8 mgd, 
respectively, at these two locations. 
 

For both of these planning alternative variations, 3.6 mgd of treated effluent would continue to 
be pumped from the NSWTP to Badger Mill Creek. Layouts for each of these alternatives are 
shown in Figure 2.03.1 and 2.03.2. The major component projects for these two alternatives 
are listed in Table 2.03.1. 

 
 

Table 2.03.1 Component Projects of Master Planning Alternative MP-2  
Facility Name Component Project MP-2A MP-2B 

Sugar River 
WWTP  

Construction of a new Sugar River WWTP with 
capacities of 4.3 mgd (DAF), and 13.7 mgd (DMF).  
Facility would include processes for effluent polishing 
to meet the 5 mg/L limit for BOD5 and TSS.  Facility 
would also be designed to meet a potential 0.075 
mg/L TP limit and a 3 mg/L Total N limit. 

Yes Yes 

PS17 Firm pumping capacity expansion to average daily 
flow of 4.37 mgd and peak flow of 13.6 mgd. Yes Yes 

PS17 Force main from PS 17 to Sugar River WWTP Yes Yes 
Effluent 
Pumping Station 

Construction of a effluent pumping station to pump 
flow to the headwaters of the Sugar River near CTH 
PD  

No Yes 

Effluent Force 
Main 

Construction of an effluent force main to convey flow 
to the headwaters of the Sugar River near CTH PD No Yes 

 
 
For Alternatives MP-2A and MP-2B, two options are available for biosolids disposal. First, the 
biosolids can be hauled to the NSWTP for anaerobic digestion and then used for land 
application or other utilization. Second, onsite anaerobic digestion and 180 days of biosolids 
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storage can be constructed at the new Sugar River plant.  The biosolids can be used for land 
application in the vicinity of the plant site.     
 
Alternative MP-2 Evaluation  

 
 Life Cycle Cost 

Life cycle costs were calculated for these planning alternatives based on the costs of 
construction, operation and maintenance costs, replacement/rehabilitation costs, and 
salvage values. The results were used for subsequent planning alternative evaluation and 
ranking.  

 

The results of the total life cycle cost analysis for both alternatives are summarized in 
Table 2.03.2. Detailed planning alternative life cycle cost calculations are attached in 
Appendix A. 

 
Table 2.03.2 Alternative MP-2 Life Cycle Cost Analysis   

Item MP-2A MP-2B 
Initial Capital Costs $67,905,000 $72,305,000 
Life Cycle O/M Costs  $32,407,000 $34,036,000 
Life Cycle Costs for Facility 
Improvement & Replacement  $14,028,000 $14,414,000 

Salvage Value ($2,261,000) ($2,516,000) 
50-Year Total Present Value  $112,079,000 $118,239,000 

 
 

Public Acceptance 

Public acceptance may have a significant impact on implementing these alternatives. Both 
alternatives involve direct discharges to the Sugar River, which is classified as an ERW 
and has a downstream impoundment (Lake Belle View).  This could generate concerns on 
the part of the public.  However, the public has also expressed support for maintaining the 
water balance within the Sugar River basin.  A new Sugar River plant will be able to 
achieve this goal.  It will be more difficult to gain acceptance for two Sugar River 
discharge locations as proposed in Alternative MP-2B than the one discharge location in 
Alternative MP-2A. 

 

Both alternatives should reduce the frequency of emergency discharges of treated NSWTP 
effluent to Lake Waubesa through Nine Springs Creek under high flows.  This should 
lessen the public’s concern of potential negative impacts on the water quality of Lake 
Waubesa.  

 

The rankings of public acceptance for these alternatives are: 
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Alternative MP-2A – 4 

Alternative MP-2B – 3 

 

Watershed Balance 

Alternatives MP-2A and MP-2B will impact the water balance between the Sugar River 
watershed and the Badfish Creek watershed by retaining wastewater originally generated in 
the Sugar River watershed in the watershed. Under the current condition, the net base flow 
loss or increases in the Sugar River watershed at different planning flow projections are 
shown in Table 2.03.4.  

 
Table 2.03.4 Water Balance of Alternative MP-2A and MP-2B  

Flow Projections 
Sugar River 
Watershed 

Groundwater 
Withdrawal (mgd) 

Total Flow 
to Sugar 

River (mgd) 

Watershed Net 
Loss/Increases 

(mgd) 

Watershed Net 
Loss/Increases 

(%) 

2030 Low 5.03 5.82 0.79 16% 
2030 High 6.86 7.02 0.16 2% 
2060 Low 6.86 7.02 0.16 2% 
2060 High 8.09 7.87 -0.22 -3% 

 

Under all planning flow projections, the water imbalance in the Sugar River watershed 
ranges from a 3% loss to a 16% increase of the total groundwater withdrawal in the Sugar 
River Watershed, which is much less significant than the 28% to 56% loss under the 
alternative MP-1. Alternative MP 2B would have a slightly favored rating over alternative 
MP2A since it would be returning the water to the Sugar River further up the river and 
closer to the service areas which generated the wastewater. The watershed balance ranking 
for these alternatives are: 

 

Alternative MP-2A – 9 

Alternative MP-2B – 10 

 

Flexibility/Expandability/Compatibility 

Construction of a new wastewater treatment plant in the Sugar River watershed will 
provide the District with enhanced flexibility since there would be watershed options for 
routing of wastewater.  A second wastewater treatment plant would also provide the 
District with a reduction of phosphorus entering the Rock River. The flexibility for both 
alternatives would be high. 
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The new plant site facility would be expandable to accommodate future growth. The initial 
facility would likely be sized for the projected 2040 flows with additional modules added 
depending on actual growth in the PS 17 service area. Therefore expandability for these 
alternatives would be high. A new WWTP would be a change to current operations and as 
a result ranks slightly lower in compatibility than alternative MP-1. Overall the 
flexibility/expandability/compatibility rankings for these alternatives are:     

 

Alternative MP-2A – 8 

Alternative MP-2B – 8 

 

Effluent Reuse 

Effluent reuse for the Sugar River WWTP would be ranked lower than for the NSWTP due 
to the lack of potential users for reused effluent unless crop irrigation would be considered 
a viable option in this area. Overall the ranking of effluent reuse for Alternative MP-2A is 
low.  Alternative 2B includes a new effluent force main which slightly increases its 
potential for effluent reuse somewhere along or near this force main.  The rankings for 
these two alternatives are: 

 

Alternative MP-2A – 7 

Alternative MP-2B – 8 

 

Regulatory Constraints 

This alternative provides an increased discharge to an ERW and may require significantly 
more effort to obtain a WPDES permit.  Alternative MP-2A may experience less stringent 
regulatory constraints since its discharge is to a point on the Sugar River that is already 
impacted by the current Badger Mill Creek discharge. 

 

Since the new plant discharges to an ERW water body, it is possible that the chloride 
discharge limit will need to meet the background concentration rather than the 
concentration calculated based on the provisions of NR 105 and NR 106 of the Wisconsin 
Administrative Code. 

 

Thermal effluent limits would likely be required for this facility to meet the applicable 
provisions of NR 106 of the Wisconsin Administrative Code.  Additional study of the river 
may allow for the determination of a site specific limit. The thermal limits for this 
discharge would potentially be more restrictive than those of NSWTP since it would be a 
discharge to a cold water fishery. However, based on the available dilution and assuming 
that 100 % of the dilutional flow is available, thermal limits may not be required.  
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Alternatively, an option of removing water from the Sugar River and blending this water 
with the effluent may also mitigate any potential effects that the discharge would have on 
temperature in the river. 

 

Discharge to the Sugar River will likely result in effluent BOD5 and TSS limitations of 4 
mg/L based on a 7Q10 of 14.3 cfs and a river temperature of 18 degrees centigrade, and 
about 7 mg/L based on a 7Q10 of 14.3 cfs and a river temperature of 5 degrees centigrade. 
Ammonia limits for the new discharge would likely be easily met since the facility would 
be designed for nitrification/denitrification. 

 

The rankings of regulatory constraints for these two alternatives are: 

 

Alternative MP-2A – 4 

Alternative MP-2B – 3 

 

Proven Effectiveness 

Technologies proposed for this alternative have been proven effective in many operating 
installations of similar size in the State of Wisconsin.  The only exception to this would be 
the ability of this or any facility to consistently meet a 0.075 mg/L TP limit and a 3 mg/L 
TN limit.  There is limited data available on facilities capable of meeting these limits on a 
consistent basis.  This is a constraint for any of the three discharge locations being 
evaluated.  Based on the effectiveness of the available technologies to meet the limits, the 
proven effectiveness rating for these two alternatives are: 

 

Alternative MP-2A – 4 

Alternative MP-2B – 4 

 

Carbon Footprint 

The carbon footprint for this alternative would be lower due to its reduction in the amount 
of electricity required for pumping. The carbon footprints of these two alternatives are 
presented in Table 2.03.5. Detailed carbon footprint calculations are included in Appendix 
B. 
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Table 2.03.5 Alternative MP-2A Carbon Footprint  
Alternative Electricity Consumption 

(Mwhr/yr) 
Total GHG Emissions 

(tons CO2 equivalents/yr) 
Alternative 2A 5,885 5,428 
Alternative 2B 6,573 6,063 

 

Both of these alternatives have smaller carbon footprints than Alternative MP-1.  
Alternative MP-2B includes additional pumping of a portion of the plant effluent to the 
headwaters of the Sugar River, and therefore has higher electricity consumption than 
Alternative MP-2A.  The rankings of carbon footprint for Alternative MP-2A and MP-2B 
are:  

 

Alternative MP-2A – 10 

Alternative MP-2B – 9 

 

Ease of Operation 

Since the operation of the new plant would be a different process for the District staff, 
initially it might be more difficult to operate compared to the existing facilities at the 
NSWTP.  Also, since the plant would serve a smaller population, it would experience 
greater diurnal flow variations and peak flow variations which would make the plant more 
susceptible to process upsets. 

 

Lab operations, except for biological examination, would likely continue to occur at the 
NSWTP.  Although this requires sample transport, this is not expected to be a significant 
issue since the District routinely transports samples from many remote locations 
throughout its service area as part of its user charge monitoring system. 

 

Biosolids facilities, if provided at this new plant, would likely mimic the District’s current 
liquid operation at the NSWTP and would include biosolids thickening, anaerobic digestion 
and liquid biosolids storage. 

 

The rankings of ease of operation for these alternatives are: 

 

Alternative MP-2A – 3 

Alternative MP-2B – 2 
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Staffing Implications 

These alternatives require more staff than Alternative MP-1 for operation of the new 
treatment facility.  Based on the experience of similar sized facilities, approximately 2 full 
time equivalent staff would be needed to provide the routine day to day treatment 
operations and routine maintenance. Most of the lab testing could be conducted at the 
NSWTP, however samples would have to be transported to the NSWTP. Overall the 
rankings of staffing implications for these two alternatives are:   

 
Alternative MP-2A – 5 

Alternative MP-2B – 5 

 
2.04 Near-Term Planning Alternative Evaluation 
The implementation dates and rankings for planning alternatives MP-1 and MP-2 are 
summarized in Table 2.04.1 and 2.04.2.  
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Table 2.04.1 Near-Term Master Planning Alternative Evaluation  

  Sugar River Watershed Service Alternatives 
Project Variable 1A 1B 1C 1D 2A 2B 

Treatment Plant Location Nine Springs Nine Springs Nine Springs Nine Springs 
Sugar 
River Sugar River 

High Quality Effluent Treatment 
Design DAF (mgd) 0.0 4.3 4.3 4.3 4.3 4.3 

Effluent Discharge Location 
Badger Mill 

Creek 
Badger Mill 

Creek Sugar River 
Headwaters of 

Sugar River 
Sugar 
River 

Headwaters of 
Sugar River 

NSVI Improvements - Year Required             
     PS 11 Firm Pumping Capacity 2015 2015 2015 2015 2045 2045 
     PS 11 Major Condition Upgrade 2015 2015 2015 2015 2015 2015 
     PS 11 Force Main Capacity 2025 2025 2025 2025 2051 2051 
     PS 12 Firm Pumping Capacity 2015 2015 2015 2015 2025 2025 
     PS 12 Major Condition Upgrade 2015 2015 2015 2015 2015 2015 
     PS 12 Force Main Capacity >2060   >2060   >2060   >2060   >2060   >2060   
     PS 17 Firm Capacity 2015 2015 2015 2015 2020 2020 
     PS 17 Force Main Capacity 2015 2015 2015 2015 2020 2020 
     NSVI from PS 11 to PS 12 2020 2020 2020 2020 >2060   >2060   
     NSVI above PS 12 2020 2020 2020 2020 >2060   >2060   
Effluent Return Facilities Required             
     To Sugar River South of Verona No No Yes No No No 
     To Sugar River Headwaters No No No Yes No Yes 
     To Badger Mill Creek No Yes Yes Yes No No 
     To Badfish Creek No No No No No No 
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Table 2.04.2 Near-Term Master Planning Alternative Evaluation  

  Sugar River Watershed Service Alternatives 
Project Variable 1A 1B 1C 1D 2A 2B 
Treatment Plant Location Nine Springs Nine Springs Nine Springs Nine Springs Sugar River Sugar River 
Evaluation Criteria             
Life Cycle Cost (in millions) 69.2 103.0 111.6 111.7 112.1 118.2 
    Relative Life Cycle Cost 1.0 1.5 1.6 1.6 1.6 1.7 
    Ranking Score 10.0 6.7 6.2 6.2 6.2 5.9 
    Level of Importance  26 
    Weighted Score 260 175 161 161 160 152 
Public Acceptance             
    Ranking Score 8 9 6 5 4 3 
    Level of Importance  13 
    Weighted Score 104 117 78 65 52 39 
Watershed Balance             
    Ranking Score 5 8 9 10 9 10 
    Level of Importance  11 
    Weighted Score 55 88 99 110 99 110 
Flexibility/Expandability/Compatibility             
    Ranking Score 5 6 8 8 8 8 
    Level of Importance  9 
    Weighted Score 45 54 72 72 72 72 
Effluent Reuse             
    Ranking Score 6 7 8 8 7 8 
    Level of Importance  9 
    Weighted Score 54 63 72 72 63 72 
Regulatory Constraints             
    Ranking Score 9 7 4 3 4 3 
    Level of Importance  9 
    Weighted Score 81 63 36 27 36 27 
Proven Effectiveness             
    Ranking Score 8 6 4 4 4 4 
    Level of Importance  8 
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  Sugar River Watershed Service Alternatives 
Project Variable 1A 1B 1C 1D 2A 2B 
Treatment Plant Location Nine Springs Nine Springs Nine Springs Nine Springs Sugar River Sugar River 
    Weighted Score 64 48 32 32 32 32 
Carbon Footprint             
    Ranking Score 8 6 5 5 10 9 
    Level of Importance  5 
    Weighted Score 40 30 25 25 50 45 
Ease of Operation             
    Ranking Score 10 7 6 6 3 2 
    Level of Importance  5 
    Weighted Score 50 35 30 30 15 10 
Staffing Implications             
    Ranking Score 10 9 8 8 5 5 
    Level of Importance  5 
    Weighted Score 50 45 40 40 25 25 

Total 803 718 645 634 604 584 
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3.01 Long-Term Master Plan Alternative (2030-2060) 
Long-term alternatives are those planning alternatives that cannot be implemented soon 
enough to provide relief in the conveyance system; however, they remain potentially viable 
options beyond the year 2030 for mitigating inter-basin transfers of water, or providing high 
quality effluent for reuse options. Due to growing demands on available groundwater supplies 
and the long-term goal of stabilizing the groundwater aquifer operating level in the Dane 
County area, high quality effluent utilization could be a promising way to solve these issues in 
the future, especially if population growth occurs as expected. The following two long-term 
alternatives emphasizing effluent reuse were selected in TM-7 for further evaluation in this 
technical memo. These two alternatives have potential to be implemented after 2030 and 
provide high quality effluent to various locations for reuse options and to mitigate inter-basin 
transfer of water.     

 

• Alternative MP-3 – Centralized High Quality Effluent Treatment & Distribution: 
This alternative includes construction of facilities at the NSWTP for providing effluent 
of high quality for reuse options including, stream flow augmentation, infiltration, 
industrial reuse, or turf irrigation. 

• Alternative MP-4 – Decentralized High Quality Effluent Treatment Facilities:  

This alternative includes construction of facilities northeast of the Dane County 
Regional Airport. The new treatment plant will receive wastewater flows tributary to 
PS13 or both PS13 and PS14. Effluent from this facility could be used for stream flow 
augmentation to Starkweather Creek, wetland restoration at Cherokee Marsh, 
groundwater infiltration, industrial reuse water or turf irrigation.  

 

Due to the long planning horizon, specific effluent reuse projects cannot be clearly defined at 
this stage. However, the District would like to take a proactive approach to study the potential 
economic, technical and environmental factors that may impact implementation of future 
effluent reuse programs. To facilitate the study, high quality effluent facilities with capacities 
of 4 mgd and 10 mgd, representing both small and medium sized effluent reuse programs, were 
chosen for this evaluation. The PS13 service area was selected as the location for the reuse 
facility.  Potential reuse applications could include industrial reuse, stream flow augmentation, 
turf irrigation, and groundwater infiltration.  Layouts for the reuse facilities are shown in 
Figure 3.01.1 and 3.03.1.  

 
The following three long-term alternatives were also identified in TM-7 but not recommended 
for further evaluation due to the strict regulatory constraints, high construction and operation 
costs, lack of proven technical feasibilities, and potential strong public resistance. However 
these alternatives may become more viable in the future with changes in the political 
environment, water resource demand, or improvements in wastewater treatment technologies.   
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• Mendota WWTP – This project includes construction of a new WWTP north of Lake 
Mendota near the Yahara River to serve the Yahara River watershed north of Lake 
Mendota. The new plant would discharge high quality effluent into the Yahara River 
upstream of Lake Mendota.   

• Sun Prairie WWTP Expansion – This project provides sewer service for the portion 
of the District’s future service area in the Koshkonong Creek watershed by directing 
flow from this area to the City of Sun Prairie WWTP for treatment.  

• Stoughton WWTP Expansion – This project would redirect flow from PS 7 and 9 
service areas to an expanded existing Stoughton WWTP. 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 WWTP.  

 
3.02 Alternative MP-3: Centralized High Quality Effluent Treatment and 

Distribution Facilities 
The new facility would be constructed after 2030 with a capacity of either 4 mgd (Alternative 
MP-3A) or 10 mgd (Alternative MP-3B). Alternative MP-3A is directly comparable to 
Alternative MP-4A, and Alternative MP-3B is directly comparable to Alternative MP-4B.  

 

Planning alternatives MP-3A and MP-3B include the additional treatment facilities at the 
NSWTP to produce high quality effluent as well as the pumping facilities to return the high 
quality effluent to the PS 13 site northeast of the Dane County Regional Airport.  Actual 
implementation of effluent reuse may not require water quality as stringent as would be 
produced by a high quality effluent facility if the end use water quality requirements are lower, 
or if the end user provides additional treatment that would meet their specific needs and 
comply with applicable Wisconsin Administrative Code requirements.  The component 
projects included in this alternative are listed in the following table.  
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Table 3.02.1 Component Projects of Master Planning Alternative MP-3  
Facility Name Component Project 

High Quality Effluent 
Treatment Facilities at 
NSWTP 

Construction of new high quality effluent facilities with 
capacity of either 4 mgd (Alternative MP-3A) or 10 mgd 
(Alternative MP-3B) in NSWTP. Facilities would include 
processes for effluent polishing to meet the 5 mg/L limit for 
BOD5 and TSS.  Facility would also be designed to meet a 
potential 0.075 mg/L TP limit and a 3 mg/L Total N. The 
level of treatment of the facilities will be further determined 
after the treated effluent utilizations become better defined 
in the future.  
 

Effluent Return 
Pumping Station 

Construction of a new pumping station at the NSWTP to 
return high quality effluent to PS 13 area. 

Effluent Return Force 
Main 

Construction of a new force main to return high quality 
effluent to PS 13 area. 

  
Alternative MP-3 Evaluation  

 
Life Cycle Cost 

Life cycle costs were calculated for this planning alternative based on the costs of 
construction, operating and maintenance costs, and replacement/rehabilitation costs. The 
results of the life cycle analysis are presented in the following table. Detailed alternative 
life cycle costs are attached in Appendix A. 

 
Table 3.02.2 Alternative MP-3 Life Cycle Cost Analysis   

Item Alternative MP-3A Alternative MP-3B 
Initial Capital Costs $27,100,000 $45,500,000 
Life Cycle O/M Costs  $20,024,000 $47,949,000 
Life Cycle Costs for Facility 
Improvement & 
Replacement  

$4,631,000 $8,362,000 

Salvage Value ($1,103,000) ($1,730,000) 
50-Year Total Present 
Value  $50,652,000 $100,081,000 

     
      

Public Acceptance 

In Alternatives MP-3A and MP-3B, the new high quality effluent treatment facilities and 
effluent pumping station will be constructed at the current NSWTP property, and a new 
piping system will be constructed to convey treated high quality effluent to the PS 13 area 
or other effluent reuse locations. The treatment and pumping facilities will be constructed 
within MMSD’s property; therefore, the public acceptance would be high, although there 
may be some public resistance related to the construction of the new effluent conveyance 
system. 
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Since Starkweather Creek discharges to Lake Monona, if the treated effluent was used for 
stream flow augmentation in Starkweather Creek, the public may have concerns. More 
public education programs and effluent reuse application demonstrations could be used to 
determine if this type of discharge would provide a net environmental benefit in the 
opinion of the regulators and the public. 

 

Since there is no significant amount of effluent reuse occurring in either Madison or the 
State of Wisconsin, the public’s acceptance of reuse is unknown.  However, water reuse is 
a commonly accepted practice in other parts of the United States where water resources are 
limited. Infiltration of highly treated effluent is already occurring in the Madison area in 
relatively small scale. MMSD is providing effluent for a small demonstration of turf 
irrigation with treated effluent at the City of Fitchburg’s Nine Springs Golf Course and has 
not encountered any public concerns. Public acceptance for most types of effluent reuse 
will be dependent on both the quality of the effluent and the perceived need to minimize 
further groundwater table depletions.  

 

Based on the above discussion, the overall ranking of public acceptance for this alternative 
is 6. 

 

Watershed Balance 

Effluent reuse has the potential for supplementing surface and groundwater resources in the 
Madison area.  Infiltration could have a positive impact on stream base flow in the areas 
where infiltration occurs. Direct stream flow augmentation would accomplish a similar 
result. The 2004 Dane County groundwater model predicted a net base flow loss of 47 mgd 
at the Yahara River outlet of Lake Waubesa in 2030 if the current effluent diversion 
practices continue. 

 

Alternative MP-3A or MP-3B would pump 4 mgd or 10 mgd, respectively, of high quality 
effluent to the PS 13 area northeast of the Dane County Regional Airport within the Yahara 
River watershed.  Since all effluent currently produced at the NSWTP is pumped south of 
the Madison lakes, these alternatives will result in a redistribution of water within the 
watershed. A variety of reuse options could be available, including, flow augmentation, turf 
irrigation, groundwater infiltration, and industrial uses. Starkweather Creek has 
experienced a reduction in dry weather base flow over the years, caused by the high 
percentage of impervious surfaces in the watershed and groundwater pumping in Madison 
area, and could be a good candidate to receive flow augmentation.   

 

Due to a decreasing net loss of water from the Yahara River watershed with this 
alternative, the watershed balance ranking for this alternative is 8.  
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Flexibility/Expandability/Compatibility 

The new high quality effluent treatment and pumping facilities will be constructed at the 
NSWTP and use the effluent from the existing secondary treatment process as source water 
to produce high quality effluent for various reuse options. The new facilities will be 
essentially tertiary treatment facilities to the existing secondary treatment facilities at the 
NSWTP.  These facilities will probably require in-plant pumping since they will not be 
compatible with the existing hydraulic profile. The District currently owns 627 acres of 
land at the NSWTP site with approximately 204 acres available for future expansion. 
Therefore, the expandability for this alternative is high. With the new facilities the District 
will have the flexibility to convey high quality effluent to the Sugar River watershed, the 
Badfish Creek watershed, or the Yahara River watershed in the vicinity of PS 13 for 
various effluent reuse options.  

 

The ranking of flexibility/expandability/compatibility for this alternative is 7. 

 

Effluent Reuse  

Under this alternative, either a additional 4 mgd or 10 mgd of high quality effluent will be 
available for various effluent reuse options in the Sugar River watershed, the Badfish Creek 
watershed, the Yahara River watershed in the vicinity of PS 13, the Nine Springs area, or 
other areas served by MMSD effluent return force mains. The effluent reuse applications 
include stream flow augmentation, groundwater infiltration, industrial reuse, and turf 
irrigation. The high quality flow can also be used for stream augmentation at the Yahara 
River upstream of Lake Waubesa via Nine Springs Creek. The NSWTP location also 
provides an excellent location for potential industrial reuse since it is located in an area 
zoned for commercial and industrial uses. The ranking of potential for effluent reuse for 
this alternative is 8.  

 

Regulatory Constraints 

This alternative includes a new discharge location in the vicinity of PS13 northeast of the 
Dane County Regional Airport and will likely have more stringent regulatory constraints. 
The new discharge may need to meet more stringent phosphorus and total nitrogen 
discharging limits. Potential limits could be 0.075 mg/L of total phosphorus and 3 mg/L of 
total nitrogen. Thermal effluent limits would also likely be applicable for selected reuse 
options.  

 

This alternative offers the potential to pursue a variety of effluent reuse options, some of 
which may have even more stringent regulatory limits than those identified in the above 
paragraph. For example, effluent may need to meet more stringent phosphorus and nitrogen 
limits if it is used to augment flow in Starkweather Creek, since this creek discharges to 
Lake Monona. If the effluent is going to be used for groundwater infiltration, there is a 
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limitation of chlorides based on the provisions in Chapter NR 140 of the Wisconsin 
Administrative Code.  

 

Considering all the regulatory issues, the ranking of regulatory constraints for this 
alternative is 3. 

 

Proven Effectiveness 

Few of the available technologies for effluent reuse are currently employed in Wisconsin, 
but have proven effective in California and other states with high effluent reuse. The only 
exceptions to this would be the ability of this facility to consistently meet a 0.075 mg/L TP 
limit and a 3 mg/L TN limit.  There is limited data available on facilities capable of 
meeting these limits on a consistent basis. The ranking of proven effectiveness for this 
alternative is 4.   

 

Carbon Footprint 

Since a higher level of treatment is required for this alternative, additional energy will be 
consumed. This alternative also includes pumping a maximum of 4 mgd or 10 mgd of high 
quality effluent to the PS 13 area for effluent reuse options.  As a result, electricity 
consumption would be higher.  

 

Compared to the alternative MP-4 discussed in the next section, Alternative MP-3 would 
have higher energy consumption and therefore a larger carbon footprint.  The ranking of 
the carbon footprint for this alternative is 5. 

 

Ease of Operation 

The new facilities would represent a distinct change in types of facilities currently operated 
by MMSD staff. However, the new facilities would be built at the NSWTP. The District’s 
experienced operators, lab testing facilities, instrumentation and control system, and other 
resources will be readily available to support the operations of the new facilities. With all 
these factors considered, the ranking of ease of operation for this alternative is 5.   

 

Staffing Implications 

Since this alternative would be housed at the NSWTP, the overall staffing would likely 
remain similar to the current level or slightly higher. However, some required skills for 
operating the new facilities could be different from what the plant staff has acquired. 
Additional training for the plant staff or recruiting of workers with certain skill sets may 
become necessary for successful operation of the new facilities. With all those impacts 
considered, the overall ranking of staffing implications for this alternative is 5.   
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3.03 Alternative MP-4: Decentralized High Quality Effluent Treatment 

Facilities 
The new facility could be constructed in 2030 with a capacity of either 4 mgd (Alternative MP-
4A, Starkweather Creek WWTP) or 10 mgd (Alternative MP-4B, PS13 and PS14 Service Area 
WWTP). Alternative MP-4A is directly comparable to Alternative MP-3A, and Alternative 
MP-4B is directly comparable to Alternative MP-3B.  

 

Actual implementation of effluent reuse may not require water quality as stringent as would be 
produced by a high quality effluent facility if the end use would not require such a high quality 
or if the end user would provide additional treatment that would meet their specific needs and 
comply with Wisconsin Administrative Code requirements. The component projects included 
in this alternative are listed in the following table.  

 

 
Table 3.03.1 Component Projects of Master Planning Alternative MP-4  

Facility Name Component Project 
Starkweather 
Creek WWTP 

Construction of a new high quality effluent treatment plant with a 
capacity of 4 mgd. The plant would include processes for effluent 
polishing to meet the 5 mg/L limit for BOD5 and TSS.  Facility would 
also be designed to meet a potential 0.075 mg/L TP limit and a 3 mg/L 
Total N limit. 
 

PS13 and PS14 
Service Area 
WWTP 

Construction of a new high quality effluent treatment plant with a 
capacity of 10 mgd. The plant would include processes for effluent 
polishing to meet the 5 mg/L limit for BOD5 and TSS.  Facility would 
also be designed to meet a potential 0.075 mg/L TP limit and a 3 mg/L 
Total N limit. 
 

 
 
 
Alternative MP-4 Evaluation  

 
 Life Cycle Cost 

Life cycle costs were calculated for this planning alternative based on the costs of 
construction, operating and maintenance costs, and replacement/rehabilitation costs. The 
results of the life cycle cost analysis are presented in the following table. Detailed 
alternative life cycle costs are attached in Appendix A. 
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Table 3.03.2 Alternative MP-4 Life Cycle Cost Analysis   
Item Alternative MP-4A Alternative MP-4B 

Initial Capital Costs $40,000,000 $80,000,000 
Life Cycle O/M Costs  $26,167,000 $56,670,000 
Life Cycle Costs for Facility 
Improvement & 
Replacement  

$10,292,000 $20,584,000 

Salvage Value ($912,000) ($1,825,000) 
50-Year Total Present 
Value  $75,547,000 $155,429,000 

 
    

Public Acceptance 

In the Alternatives MP-4A and MP-4B, the new high quality effluent facilities will be 
constructed in the vicinity of PS 13, northeast of the Dane County Regional Airport.  The 
treated high quality effluent will be discharged in the PS 13 area or other effluent reuse 
locations. The new plant may be highly visible from USH 51, but it would likely not pose 
too large an issue for public acceptance if the facility was properly designed to blend in 
with the industrial nature of the airport area.   

 

Since Starkweather Creek discharges to Lake Monona, if the treated effluent was used for 
stream flow augmentation in Starkweather Creek, the public may have concerns. More 
public education programs and effluent reuse application demonstrations could be used to 
determine if this type of discharge would provide a net environmental benefit in the 
opinion of the regulators and the public. 

 

Since there is no significant amount of effluent reuse occurring in either Madison or the 
State of Wisconsin, the public’s acceptance of reuse is unknown.  Many municipalities 
around the United States routinely use wastewater effluent for turf irrigation, particularly 
on golf courses. Infiltration of highly treated effluent is already occurring in the Madison 
area on a relatively small scale. MMSD is providing effluent for a small demonstration of 
turf irrigation with treated effluent at the City of Fitchburg’s Nine Springs Golf Course 
with minimal public concerns. Public acceptance for most types of effluent reuse will be 
dependent on both the quality of the effluent and the perceived need to minimize further 
groundwater table depletions.  

 

With all the considerations above, the overall ranking of public acceptance for this 
alternative is 4. 

 

Watershed Balance 

Effluent reuse has the potential for supplementing surface and groundwater resources in the 
Madison area.  Infiltration could have a positive impact on stream base flow in the areas 
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where infiltration occurs.  Direct stream flow augmentation would accomplish a similar 
result. The 2004 Dane County groundwater model predicted a net base flow loss of 47 mgd 
at the Yahara River outlet at Lake Waubesa in 2030 if the current effluent diversion 
practices continue. 

 

Alternative MP-4A or MP-4B would treat a maximum of 4 mgd or 10 mgd of wastewater 
respectively to a high effluent quality in the vicinity of PS 13 northeast of the Dane County 
Regional Airport within the Yahara River watershed, and would improve the imbalanced 
inter-basin water transfer. Since all effluent currently produced at the NSWTP is pumped 
south of the Madison lakes, these alternatives will result in a redistribution of water within 
the watershed. The high quality effluent could be used for flow augmentation in 
Starkweather Creek, turf irrigation, groundwater infiltration, and industrial uses. 
Starkweather Creek has experienced a reduction in dry weather base flows over the years 
caused by the high percentage of impervious surfaces in the watershed and groundwater 
pumping in the Madison area, and could be a good candidate to receive flow augmentation.  

 

Due to a decreasing net loss of water from the Yahara River watershed with this 
alternative, the watershed balance ranking for this alternative is 8.  

 

Flexibility/Expandability/Compatibility 

The new high quality effluent treatment plant will be a stand-alone facility located 
northeast of the Dane County Regional Airport. The new plant will receive wastewater 
flows generated in the PS 13 and PS 14 service areas to produce high quality effluent for 
various reuse options. Since the new plant will include a complete process line at a remote 
site, its compatibility to the existing system may not be as good as the Alternative MP-3. 
The new plant site can be sized and designed to allow future expansion to accommodate 
potential future growth.  Compared to the Alternative MP-3, this alternative has more 
limited options for effluent reuse locations. The high quality effluent from the new plant 
can only be utilized in the PS 13 and nearby areas. With all these factors being considered, 
the ranking of flexibility/expandability/compatibility for this alternative is 5. 

 

Effluent Reuse 

Under this alternative, either a maximum of 4 mgd or 10 mgd of high quality effluent will 
be available for various effluent reuse options in the vicinity of PS 13. The effluent reuse 
applications include stream flow augmentation in Starkweather Creek, groundwater 
infiltration, industrial reuse, and turf irrigation. However, compared to the Alternative MP-
3, this alternative has fewer options for effluent reuse locations. Without the conveyance 
system to move treated effluent to other areas served by MMSD, the potential of effluent 
utilization would rely primarily on opportunities in the vicinity of PS 13. The ranking of 
potential for effluent reuse for this alternative is 6.  
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Regulatory Constraints 

This alternative includes a new discharge location in the vicinity of PS13 northeast of the 
Dane County Regional Airport and will likely have more stringent regulatory constraints. 
The new discharge in the PS 13 area may need to meet more stringent phosphorus and total 
nitrogen discharge limits. Potential limits could be 0.075 mg/L of total phosphorus and 
3mg/L of total nitrogen. Thermal effluent limits would also likely be applicable for select 
reuse options.  

 

This alternative offers the potential to pursue a variety of effluent reuse options, some of 
which may have even more stringent regulatory limits than those identified in the above 
paragraph. For example, effluent may need to meet more stringent phosphorus and nitrogen 
limits if it is used to augment flow in Starkweather Creek, since this creek discharges to 
Lake Monona. If the effluent is going to be used for groundwater infiltration, there is a 
limitation of chlorides based on the provisions in Chapter NR 140 of the Wisconsin 
Administrative Code.   

 

With all the above considerations, the ranking of regulatory constraints for this alternative 
is 3. 

 

Proven Effectiveness 

Few of the available technologies for effluent reuse are currently employed in Wisconsin, 
but have proven effective in California and other states with high effluent reuse. The only 
exceptions to this would be the ability of this facility to consistently meet a 0.075 mg/L TP 
limit and a 3 mg/L TN limit.  There is limited data available on facilities capable of 
meeting these limits on a consistent basis. Therefore the ranking for proven effectiveness 
for this alternative is 4.   

 

Carbon Footprint  

Compared to the alternative MP-3 discussed in the previous section, Alternative MP-4 has 
lower energy consumption and hence a smaller carbon footprint due to the elimination of 
pumping wastewater from PS 13 to the NSWTP and then returning the treated high quality 
effluent back to PS 13 area. The ranking of the carbon footprint for this alternative is 6. 

 

Ease of Operation 

In this alternative, the District staff needs to provide full scale treatment plant operation at a 
remote site, and the new facilities would represent a distinct change in types of facilities 
currently operated by MMSD staff. In addition, the District’s resources will not be as 
readily available in supporting operation as the Alternative MP-3. With all these factors 
considered, the ranking of ease of operation for this alternative is 2.   
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Staffing Implications 

This alternative requires more staff for operation than the Alternative MP-3. Based on the 
experience of similar sized facilities, approximately 2 full time staff would be needed to 
provide the routine day to day treatment operations and routine maintenance. Most of the 
lab testing can be conducted at the NSWTP, however samples have to be transported to the 
NSWTP. If a centralized biosolids disposal solution is adopted, waste biosolids generated 
in the new plant will be transported to the NSWTP for disposal after being thickened 
onsite. The overall ranking of staff implications for this alternative is 3.   

 

3.04 Long-Term Master Plan Alternative Evaluation 
The rankings for planning alternatives MP-3A and MP-4A are summarized in Table 3.04.1 and 
3.04.2. 

 
Table 3.04.1 Long-Term Master Planning Alternative Summary (4 MGD Plant) 

  High Quality Effluent Treatment Plant Alternatives 
Project Variable MP-3A MP-4A 

Treatment Plant Location Nine Springs 
Northeast of the Dane County 

Regional Airport 
Treatment Plant Design ADF (mgd) 4.0 4.0 
Effluent Discharge Location Yahara River Watershed Yahara River Watershed 
Effluent Return Pump Capacity (mgd) 4.0 0 
Effluent Return Force Main Capacity (mgd) 10.0 0 

 
 
 

Table 3.04.2 Long-Term Master Planning Alternative Evaluation (4 MGD Plant) 

  High Quality Effluent Treatment Plant Alternatives 
Project Variable MP-3A MP-4A 

Treatment Plant Location Nine Springs 
Northeast of the Dane County 

Regional Airport 
Evaluation Criteria     
Life Cycle Cost 50.7 75.5 
    Relative Life Cycle Cost 1.0 1.5 
    Level of Importance  26 
    Weighted Score 260 175 
Public Acceptance     
    Ranking Score 6 4 
    Level of Importance  13 
    Weighted Score 78 52 
Watershed Balance     
    Ranking Score 8 8 
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  High Quality Effluent Treatment Plant Alternatives 
Project Variable MP-3A MP-4A 
    Level of Importance  11 
    Weighted Score 88 88 
Flexibility/Expandability/Compatibility     
    Ranking Score 7 5 
    Level of Importance  9 
    Weighted Score 63 45 
Effluent Reuse     
    Ranking Score 8 6 
    Level of Importance  9 
    Weighted Score 72 54 
Regulatory Constraints     
    Ranking Score 3 3 
    Level of Importance  9 
    Weighted Score 27 27 
Proven Effectiveness     
    Ranking Score 4 4 
    Level of Importance  8 
    Weighted Score 32 32 
Carbon Footprint     
    Ranking Score 5 6 
    Level of Importance  5 
    Weighted Score 25 30 
Ease of Operation     
    Ranking Score 5 2 
    Level of Importance  5 
    Weighted Score 25 10 
Staffing Implications     
    Ranking Score 5 3 
    Level of Importance  5 
    Weighted Score 25 15 

Total 695 528 
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Table 3.04.3 Long-Term Master Planning Alternative Summary (10 MGD Plant) 

  High Quality Effluent Treatment Plant Alternatives 
Project Variable MP-3B MP-4B 

Treatment Plant Location Nine Springs 
Northeast of the Dane County 

Regional Airport 
Treatment Plant Design ADF (mgd) 10.0 10.0 
Effluent Discharge Location Yahara River Watershed Yahara River Watershed 
Effluent Return Pump Capacity (mgd) 10.0 0 
Effluent Return Force Main Capacity (mgd) 10.0 0 

 
 

Table 3.04.4 Long-Term Master Planning Alternative Evaluation (10 MGD Plant) 

  High Quality Effluent Treatment Plant Alternatives 
Project Variable MP-3B MP-4B 

Treatment Plant Location Nine Springs 
Northeast of the Dane County Regional 

Airport 
Evaluation Criteria     
Life Cycle Cost 100.1 155.4 
    Relative Life Cycle Cost 1.0 1.6 
    Level of Importance  26 
    Weighted Score 260 167 
Public Acceptance     
    Ranking Score 6 4 
    Level of Importance  13 
    Weighted Score 78 52 
Watershed Balance     
    Ranking Score 8 8 
    Level of Importance  11 
    Weighted Score 88 88 
Flexibility/Expandability/Compatibility     
    Ranking Score 7 5 
    Level of Importance  9 
    Weighted Score 63 45 
Effluent Reuse     
    Ranking Score 8 6 
    Level of Importance  9 
    Weighted Score 72 54 
Regulatory Constraints     
    Ranking Score 3 3 
    Level of Importance  9 
    Weighted Score 27 27 
Proven Effectiveness     
    Ranking Score 4 4 
    Level of Importance  8 
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  High Quality Effluent Treatment Plant Alternatives 
Project Variable MP-3B MP-4B 
    Weighted Score 32 32 
Carbon Footprint     
    Ranking Score 5 6 
    Level of Importance  5 
    Weighted Score 25 30 
Ease of Operation     
    Ranking Score 5 2 
    Level of Importance  5 
    Weighted Score 25 10 
Staffing Implications     
    Ranking Score 5 3 
    Level of Importance  5 
    Weighted Score 25 15 

Total 695 520 
 

4.01 Near-Term Master Plan Alternative Implementation 
Recommendation 

 
Based on the evaluation of the six planning alternatives for MMSD’s operation in the Sugar 
River watershed, alternative MP-1A has the highest total score.  Its high score is due largely to 
its lowest life cycle cost, fewer regulatory constraints, long track record of proven 
effectiveness, ease of operation and minimal staffing implications. Overall alternative MP-1A 
achieves the highest cost efficiency in providing wastewater conveyance and treatment service 
in MMSD’s westside service area. However, alternative MP-1A will not be able to alleviate the 
issue of imbalanced inter-basin water transfer.  By pumping an additional 4.3 mgd of treated 
effluent to the Sugar River watershed, the Sugar River base flow reduction would be avoided. 
However, the additional total life cycle costs would be $34 million, assuming the current 
discharge limits to Badger Mill Creek and Badfish Creek stay unchanged, but higher quality 
effluent discharge limits would be required for discharges to the Sugar River. If future 
regulations require higher quality effluent for both Badfish Creek and Badger Mill Creek 
discharges, the cost to avoid this base flow reduction may be insignificant. 

 

Alternative MP-1B includes construction of high quality effluent treatment facilities at the 
NSWTP and pumping of both regular and high quality treated effluent to the Badger Mill 
Creek outfall through the existing force main. This alternative has the second highest total 
score and also can achieve high efficiency in providing MMSD’s current service in the area. In 
2060, this alternative returns a total of 7.9 mgd of treated effluent to the Sugar River via 
Badger Mill Creek, and can effectively alleviate the imbalanced inter-basin water transfer 
issue. Since the increased flow is a higher quality effluent, it will not significantly increase the 
current TP or TN loads to Badger Mill Creek, and therefore it may have less regulatory 
constraints for implementation.  
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Alternatives MP-1C, MP-1D and MP-2A represent centralized and decentralized approaches to 
solve the watershed balance issue. These three alternatives discharge the same amount of 
treated effluent to Badger Mill Creek and the Sugar River, and therefore will achieve similar 
benefits of watershed balance.  Alternatives MP-1C and MP-2A would have identical 
discharge locations.  Alternative MP-1D would use a Sugar River headwaters discharge 
location.  Alternatives MP-1C and MP-1D would provide more potential for effluent reuse than 
alternative MP-2A.  Alternatives MP-1C, MP-1D and MP-2A have similar life cycle costs; 
however, Alternative MP-1C is favored over MP -1D and MP-2A due to its higher rankings in 
public acceptance, effluent reuse potential, ease of operation, and staffing implications.    

 

Alternative MP-2B represents a decentralized approach to solve the watershed balance issue. 
This alternative discharges the same amount of treated effluent to Badger Mill Creek and the 
Sugar River as alternatives MP-1C, MP-1D and MP-2A, but the Sugar River discharge is split 
between a headwaters location and a location downstream of the confluence with Badger Mill 
Creek.  It will achieve slightly better benefits of watershed balance compared to alternatives 
MP-1C, MP-1D and MP-2A and slightly higher potential for effluent reuse than alternative 
MP-2A. The total life cycle cost increases by $6 million to achieve this better result.    

 

According to the evaluation results, Alternative MP-1A appears to be the most effective 
alternative for providing service in the Sugar River watershed. If more stringent discharge 
limits are implemented, a high quality effluent treatment process will also be added at the 
NSWTP, which will make this alternative less favorable over the other alternatives. Currently 
there is no impact on the base flow in Badger Mill Creek or the Sugar River due to the return 
of effluent to Badger Mill Creek.  As more development occurs in the Sugar River basin, base 
flow will be reduced in the Sugar River.  If the reduction in base flow in the Sugar River were 
to become an issue that required mitigation, alternative MP-1B should then be considered for 
implementation to alleviate the base flow reduction while still maintaining relatively high cost 
efficiency. Alternatives MP-1C and MP-1D address base flow augmentation in the Sugar River 
and reduce the flow in Badger Mill Creek to its more normal levels. If the higher flows in 
Badger Mill Creek became an issue, alternative MP-1C or MP-1D could then be considered for 
implementation. Since the life cycle costs for alternatives MP-1B, MP-1C, MP-1D, MP-2A, 
and MP-2B are relatively close, more detailed facility planning is recommended to more 
accurately determine the costs of these alternatives before a final decision is made. 

 

Reduction of inflow/infiltration (I/I) to the existing conveyance system is an important element 
for the areas that experience high groundwater in wet weather conditions. Effective I/I 
reduction could delay the need for major capital improvement projects required to expand the 
capacities of the conveyance system and treatment facilities. Therefore programs to reduce I/I 
are recommended for all planning alternatives.     
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4.02 Long-Term Master Plan Alternative (4 MGD Capacity) 

Implementation Recommendation 
 

Based on the evaluation of the two long-term planning alternatives for a high quality effluent 
treatment plant with 4 mgd capacity, Alternative MP-3A has higher ranking than MP-4A for 
almost all ranking criteria except for carbon footprint. Alternative MP-3A has significantly 
lower life cycle cost than MP-4A due to its lower operational cost achieved through economy 
of scale. Alternative MP-3A also has higher public acceptance since most of the new facilities 
will be constructed at the current NSWTP property. Alternative MP-3A also has higher 
flexibility for effluent reuse options. Therefore MP-3A is recommended for implementation of 
a high quality effluent treatment plant with 4 mgd capacity. 

 

4.03 Long-Term Master Plan Alternative (10 MGD Capacity) 
Implementation Recommendation 

 

Based on the evaluation of the two long-term planning alternatives for a high quality effluent 
treatment plant with 10 mgd capacity, Alternative MP-3B has higher ranking than MP-4B for 
almost all ranking criteria except for carbon footprint. Alternative MP-3B has significantly 
lower life cycle cost than MP-4B due to its lower operational cost achieved through economy 
of scale. Alternative MP-3B also has higher public acceptance since most of the new facilities 
will be constructed at the current NSWTP property. Alternative MP-3B also has higher 
flexibility for effluent reuse options. Therefore MP-3B is recommended for implementation of 
a high quality effluent treatment plant with 10 mgd capacity. 

 
 


























































