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Chapter 5: Treatment Assessment – Future Condition 
 
5.1 Introduction 
The future performance of the Milwaukee Metropolitan Sewerage District (MMSD) wastewater 
treatment plants (WWTPs) is based in part on the facilities as they are projected to exist in the 
year 2020.  As mentioned in Chapter 4, Treatment Assessment – Existing Condition, MMSD is 
currently completing a major capital improvement project program mandated by the terms of the 
Wisconsin Department of Natural Resources (WDNR) 2002 Stipulation between MMSD and the 
state of Wisconsin.(1)   

Where appropriate in this chapter, completed, committed and recommended MMSD treatment 
projects are noted.  Committed projects discussed in this report are defined as treatment plant 
projects that are required by the WDNR 2002 Stipulation and additional treatment plant projects 
with construction contracts or identified as committed by MMSD as of December 31, 2006.(2)  
Recommended MMSD treatment projects are treatment plant projects that are included in the 
MMSD 2007 Annual Budget, but the MMSD has not yet committed to.(3)  The recommended 
MMSD treatment projects will be recommended by the 2020 Facilities Plan (2020 FP) as part of 
the common package of projects that are needed in the future.  Committed and recommended 
MMSD treatment projects are not intended to increase the design capacity of either Jones Island 
Wastewater Treatment Plant (JIWWTP) or South Shore Wastewater Treatment Plant 
(SSWWTP), though a number of projects will improve plant performance.   

The full lists of the committed and recommended MMSD treatment projects are included in 
Chapter 8, Committed and Common Treatment Facilities, Programs, Operational Improvements 
and Policies for the Recommended Plan of this report.  Significant committed and recommended 
MMSD treatment projects are discussed under the specific utility or unit process affected in 
Section 5.3, Treatment Process Evaluation.   
 
5.2 Flows and Wasteload Development 
The JIWWTP and SSWWTP design flows and wasteloads, along with existing condition flows 
and wasteloads, were compared to the 2020 Baseline conditions to determine if the future needs 
of the MMSD system will be met.  The existing condition flows and wasteloads shown are an 
average of the last full five years of the existing condition analysis, 1999-2003.  Two major 
system changes will be in effect by the year 2020, which will affect future influent conditions: 
the projected 2020 population and land use conditions (a gradual change in total flow and 
wasteload) and the loss of LeSaffre Yeast at the end of 2005 (an immediate loss of industrial 
flow and wasteload).  LeSaffre Yeast was a major industrial wasteload contributor, especially of 
biochemical oxygen demand (BOD), although total suspended solids (TSS), phosphorus and 
nitrogen loads were also significant.  The plant, which was located in the JIWWTP service area, 
closed in late December 2005.   

The 2020 Baseline flows and wasteloads were developed using existing condition influent flows 
and wasteloads from 1999-2003 as base data and then projecting increases to flows and 
wasteloads.  Available LeSaffre Yeast effluent discharge data from 2000-2005 were used to 
project decreases to flows and wasteloads beginning in the year 2006.  The Flow Forecasting 
System (FFS) and hydraulic model outputs from the MMSD conveyance system 2020 Baseline 
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conditions analysis were used to project long-term incremental increases to the flows and 
wasteloads expected by the year 2020.  The FFS and hydraulic model outputs were developed 
using future growth projections for population and land use developed by the Southeastern 
Regional Planning Commission (SEWRPC), which is discussed in more detail in Chapter 5, 
Watershed Assessment – Future Condition of the Facilities Plan Report.   

A revision was made to the projected 2020 Baseline conditions for system-wide facilities.  The 
Revised 2020 Baseline population and land use projections were used to develop the analysis 
used in this chapter.  The detailed discussion about the FFS can be found in the Conveyance 
Report.  The analysis used to develop the flows and wasteloads for this report is presented in 
Appendix 5A, Future Condition Flow & Wasteload Analysis, which includes specific source 
references.   

The treatment plant future condition assessment in this section only analyzes the affect of the 
loss of LeSaffre Yeast and the projected increase in population and land use on influent TSS and 
BOD at JIWWTP and SSWWTP.  Projected 2020 biosolids production is discussed in Section 
5.2.3, Future Wasteloads.  Future biosolids management alternatives are reviewed in more detail 
in Chapter 9, Alternative Analysis of this report.   

5.2.1 Future Design Capacity 

Design Flows and Wasteloads 
The design flows and wasteloads at JIWWTP and SSWWTP are not expected to change in the 
future due to any of the committed projects or recommended MMSD treatment projects 
discussed in Chapter 8, Committed and Common Treatment Facilities, Programs, Operational 
Improvements and Policies for the Recommended Plan.  

5.2.2 Future System Flows 

Future Condition Average Daily Flows 
In the future, the flows at each treatment plant will still be derived from two sources – billable 
flow and infiltration/inflow (I/I).   

♦ Table 5-1 compares the 1999-2003 average billable flow to the projected 2006 and 2020 
billable flows in millions of gallons per day (MGD) and shows the percent change.   

♦ Table 5-2 compares the projected breakdown of the total average daily flow between the 
two treatment plants in the years 2006 and 2020 to the actual average breakdown from 
1999-2003 and the design flows originally discussed in Chapter 4, Treatment Assessment 
- Existing Condition.(4,5,6)   

♦ Figure 5-1 shows the projected trend in billable flow to the year 2020.(7)   

♦ Figure 5-2 shows the projected trend in flow to the treatment plants to the year 2020. 
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The billable flows listed in Table 5-1 do not equal the total flow listed in Table 5-2 due to the 
variance in billable yearly flows versus actual daily flows measured at the plants and the 
inclusion of I/I in the actual daily flows.   

 
TABLE 5-1  

MMSD SYSTEM BILLABLE FLOW BY USER CATEGORY:  
ACTUAL AVERAGE FLOW TO PROJECTED FUTURE FLOWS  

System Flow 

1999-2003 
Average 

Daily Flow 
(MGD) 

Year 2006 
Average 

Daily Flow 
(MGD) 

Revised  
2020 

Baseline 
Average 

Daily Flow 
(MGD) 

% Change 
1999-2003 
Average to 

Revised 
2020 

Baseline 
Projection 

Billable Flow        
Residential  59.6 57.1 64.4 8.2% 
Commercial 39.3 36.8 41.7 6.2% 
Industrial 17.2 14.6 17.2 0.2% 
Total 116.0   108.6  123.4   6.3% 

Sources: 2000-2004 MMSD Accounting Records and Appendix 5A, Future Condition Flow and Wasteload Analysis of this 
chapter. 

Notes: 
1) The sum of the rounded components may not equal the total due to rounding. 
2) The values presented under "% Change from 1999-2003 to Revised 2020 Baseline" are based on the change in the 

calculated values and not the rounded components presented and so may not equal the % change of the rounded 
values. 

 
TABLE 5-2  

WASTEWATER TREATMENT PLANT AVERAGE DAILY FLOWS COMPARISON:  
DESIGN AVERAGE DAILY FLOW TO ACTUAL AVERAGE FLOW  

AND PROJECTED FUTURE FLOWS 

System Flow 

DESIGN 
Average 

Daily Flow 
(MGD) 

1999-2003 
Average 

Daily Flow 
(MGD) 

Year 2006 
Average 

Daily Flow 
(MGD) 

Revised 
2020 

Baseline 
Average 

Daily Flow 
(MGD) 

% Change 
1999-2003 
Average to 

Revised 
2020 

Baseline 
Projection 

JIWWTP 123 101.5 82.3 98.8 -2.7% 
SSWWTP 113 101.6 89.3 115.7 13.9% 
Total 236 203.1  171.5 214.5 5.6% 

 
Sources: 1999-2003 DMRs and Appendix 5A, Future Condition Flow and Wasteload Analysis of this chapter. 

Notes: 
1) The sum of the rounded components may not equal the total due to rounding. 
2) The values presented under "% Change from 1999-2003 to Revised 2020 Baseline" are based on the change in the 

calculated values and not the rounded components presented and so may not equal the % change of the rounded 
values. 



MGD = Million Gallons per Day

TR_05.0001.07.05.12.cdr

FIGURE 5-1

PROJECTED FUTURE
BILLABLE FLOW TRENDS
2020 TREATMENT REPORT

5/12/07



MGD = Million Gallons per Day

WWTP = Wastewater Treatment Plant

JIWWTP = Jones Island Wastewater Treatment Plant

SSWWTP = South Shore Wastewaer Treatment Plant

TR_05.0002.07.05.12.cdr

FIGURE 5-2

PROJECTED FUTURE WWTP
INFLUENT FLOW TRENDS
2020 TREATMENT REPORT

5/12/07
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As can be seen in Table 5-1 and Figure 5-1, all components of the total billable flow are 
projected to increase at least minimally by the year 2020, though the review of the projected 
2006 flows indicates that the flows will initially decline.  The projected increase in flow by the 
year 2020 is due to the projected increases in population and land use throughout the MMSD 
planning area, as determined by SEWRPC.   

Table 5-2 and Figure 5-2 indicate that the projected year 2020 increase in flow is expected to go 
mostly to SSWWTP.  The year 2020 average daily flow (based upon the Revised 2020 Baseline 
projections) to SSWWTP (115.7 MGD) is projected to slightly exceed the SSWWTP design 
average daily flow of 113 MGD.  The comparatively low average daily flow indicated for 
JIWWTP for 2006 shown in Table 5-2 is partly due to the relocation and resultant loss of flow 
from LeSaffre Yeast, but is also due to less than average flows in 2005, which were used as the 
base for the projections for 2006.  Revised 2020 Baseline flows to JIWWTP are expected to 
decrease slightly from existing condition (years 1999-2003) flows. 

Revised 2020 Baseline Peak Flows 

Potential Peak Deliverable Conveyance System Flow 

Table 5-3 lists the potential peak influent flows to the treatment plants after all committed 
projects have been completed.  Note that the peak flows listed are those that the collection 
system is projected to hydraulically deliver to the plants, not the actual peak flow capacity of the 
treatment plants.  

Comparison between Peak Future Deliverable Collection System Flows and Treatment Plant 
Peak Design Capacity  

Table 5-4 compares the potential future conveyance system peak flows to the WWTPs with the 
design peak capacities of the plants. 

In comparing the potential future conveyance system peak deliverable flows (based upon the 
Revised 2020 Baseline) to JIWWTP and SSWWTP to the design peak hourly flows listed in 
Table 5-4, it appears that the future ability of the collection system to deliver flow will be greater 
than it was in the existing condition.  Note that part of this difference at JIWWTP will be due to 
the projected increase in the harbor siphon capacity after the completion of the committed 
Central Metropolitan Interceptor Sewer (CMIS) Harbor Siphons Project.  The differences 
identified here are discussed in this report in Chapter 8, Committed and Common Treatment 
Facilities, Programs, Operational Improvements and Policies for the Recommended Plan and 
Chapter 9, Alternative Analysis to determine if adding more treatment capacity would be a cost 
effective method of meeting system overflow reduction requirements during storm events.   

There are no planned, committed or recommended MMSD treatment projects to increase plant 
hydraulic capacity.  Therefore, the existing design flows will be used to evaluate the treatment 
plant performance under future condition parameters in Section 5.3.2, Treatment Plant Unit 
Process Evaluation. 

 



TABLE 5-3

POTENTIAL PEAK FUTURE
(REVISED 2020 BASELINE)
COLLECTION SYSTEM FLOWS
TO TREATMENT PLANTS
2020 TREATMENT REPORT

TR_05.T003.07.05.12.cdr5/12/07
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 TABLE 5-4  
COMPARISON OF POTENTIAL FUTURE (REVISED 2020 BASELINE) CONVEYANCE SYSTEM 

DELIVERABLE FLOW TO TREATMENT PLANT DESIGN CAPACITY 
 

Treatment Plant 

Potential Future 
Conveyance 

System Peak Flow 
to Treatment Plant 

(MGD) 

Treatment Plant 
Design Peak 

Hourly Flow w/ 
Blending1,2  

(MGD) 

Difference Between Future 
Conveyance System 

Deliverable and Treatment 
Plant Design Peak Flows 

(MGD) 

JIWWTP 720 360 360 

SSWWTP 450-500 300 150-200 
 

1) Blending is only allowed, per the WPDES Permit, at JIWWTP up to 60 MGD.  Additional blending at the treatment 
plants is reviewed in Chapter 9, Alternative Analysis of this report. 

2) The 2020 Facility Plan has assumed the maximum capacity of JIWWTP is 360 MGD (300 MGD maximum sustained 
capacity plus 60 MGD of allowable blending) for planning purposes.  See Chapter 4, Treatment Assessment – Existing 
Condition. 

 
Sources:  JIWWTP O&M Manual, SSWWTP O&M Manual, WPDES Permit (Appendix 6A), other references as noted in 
Footnotes to Table 5-3. 
 

 

5.2.3 Future Wasteloads 
The future condition average daily and maximum wasteloads are compared to design wasteloads 
to determine if the plants will be able to handle all expected influent wasteloads.  As stated at the 
beginning of this section (Section 5.2), LeSaffre Yeast relocated outside the JIWWTP service 
area in December 2005, which is expected to have an impact on near-term and future wasteloads. 

Future Condition Average Daily Wasteloads 
Table 5-5 shows the breakdown of projected 2006 and 2020 (based on Revised 2020 Baseline 
conditions) billable wasteloads from Appendix 5A, Future Condition Flow and Wasteload 
Analysis compared to the average billable wasteloads from 1999-2003 in pounds per day (lb/day) 
and shows the percent change.  

Figures 5-3 and 5-4 show the projected trend in billable BOD and TSS to the year 2020.(8)   

Table 5-6 compares the projected 2006 and 2020 (based on Revised 2020 Baseline conditions) 
total average daily wasteloads between the two treatment plants from Appendix 5A, Future 
Condition Flow & Wasteload Analysis to the design average wasteloads and the average 
treatment plant wasteloads from 1999-2003.(9,10,11,12)   

Figures 5-5 and 5-6 show the projected trends in influent wasteloads to the treatment 
plants.(13,14)  The difference between the billable wasteloads contributions and the total 
treatment plant influent wasteloads are the wasteloads associated with I/I, which make up about 
10-15% of the total wasteloads.  



TABLE 5-5

MMSD SYSTEM BILLABLE
WASTELOADS BY USER CLASS:
AVERAGE DAILY EXISTING
WASTELOADS TO PROJECTED
FUTURE WASTELOADS
2020 TREATMENT REPORT

TR_05.T005.07.05.12.cdr5/12/07



BOD = Biochemical Oxygen Demand
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PROJECTED FUTURE
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2020 TREATMENT REPORT
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TSS = Total Suspended Solids
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PROJECTED FUTURE
BILLABLE TSS TRENDS
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TABLE 5-6

WASTEWATER TREATMENT PLANT
WASTELOADS COMPARISON:
DESIGN AVERAGE DAY WASTELOADS
TO ACTUAL AVERAGE AND PROJECTED
FUTURE AVERAGE DAY WASTELOADS
2020 TREATMENT REPORT

TR_05.T006.07.05.12.cdr



BOD = Biochemical Oxygen Demand

WWTP = Wastewater Treatment Plant

JIWWTP = Jones Island Wastewater Treatment Plant

SSWWTP = South Shore Wastewater Treatment Plant
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FIGURE 5-5

PROJECTED FUTURE WWTP
INFLUENT BOD TRENDS
2020 TREATMENT REPORT



TSS = Total Suspended Solids

WWTP = Wastewater Treatment Plant

JIWWTP = Jones Island Wastewater Treatment Plant

SSWWTP = South Shore Wastewater Treatment Plant
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The data presented in Table 5-6 and Figures 5-5 and 5-6 indicate that SSWWTP is expected to 
receive most of the projected increases in wasteloads.  The effect of the loss of loadings from the 
relocation of LeSaffre Yeast on JIWWTP can be seen in the projected decrease in TSS and BOD 
loads.  The 2006 projected trend indicates a significant decrease in both BOD and TSS 
wasteloads at JIWWTP.   

The projected increases in TSS and BOD loadings at JIWWTP from 2006 to Revised 2020 
Baseline estimates are significant but projected loads are still less than the 1999-2003 loads.  The 
SSWWTP projected BOD load increases steadily to the year 2020, while the TSS load initially is 
projected to decrease (from the 1999-2003 average to year 2006) but rebounds and increases by 
an estimated 25% the year 2020.  All 2020 average daily wasteloads (based upon Revised 2020 
Baseline) at both treatment plants are projected to be less than design average daily loads.   

The projected increase in wasteloads from the year 2006 to the year 2020 is due to the projected 
increases in population and land use throughout the MMSD planning area, as determined by 
SEWRPC.   

Future Condition Maximum Daily and Weekly Wasteloads 
The evaluation in Appendix 5A, Future Condition Flow and Wasteload Analysis of this chapter 
also determined the estimated maximum daily and maximum rolling week wasteloads processed 
by the treatment plants under 2006 and Revised 2020 Baseline conditions.  Table 5-7 indicates 
the projected maximum daily and weekly wasteloads and compares them to existing condition 
values.(15,16,17,18) 

The values listed in Table 5-7 indicate that JIWWTP maximum wasteloads are expected to drop 
in 2006, corresponding to the loss of LeSaffre Yeast, and Revised 2020 Baseline wasteload 
values are projected to only increase back to near existing condition values.   

The SSWWTP BOD values are projected to steadily increase from existing condition to Revised 
2020 Baseline values, while TSS values are projected to drop in 2006 and then increase 
significantly by the year 2020.  All maximum wasteloads (except maximum weekly BOD) are 
projected to be above design limits at both treatment plants under Revised 2020 Baseline 
conditions.  However, MMSD consistently achieved effluent limits at both treatment plants 
during existing conditions while exceeding design limits.  Future projected effluent 
concentrations will be discussed in Section 5.6.2, Future Blending and Effluent Quality. 

 

5.3 Treatment Process Evaluation 
The JIWWTP and SSWWTP were evaluated in detail in Chapter 4, Treatment Assessment – 
Existing Condition to identify all existing issues and concerns at the treatment plants.  In addition 
to those concerns already identified, the future condition treatment process evaluation focuses on 
how future flows, future wasteloads, and completed, committed and recommended MMSD 
treatment projects will affect the unit processes at the treatment plants.   



TABLE 5-7

WASTEWATER TREATMENT PLANT
WASTELOADS COMPARISON:
DESIGN MAXIMUM WASTELOADS TO
ACTUAL MAXIMUM AND PROJECTED
FUTURE MAXIMUM WASTELOADS
2020 TREATMENT REPORT

TR_05.T007.07.05.12.cdr5/12/07



2020 Facilities Plan                       Treatment Report 
 

5-17 

The evaluation criteria used to evaluate the treatment plants in Chapter 4 also apply in the future 
condition analysis.  These criteria include design criteria from Operation and Maintenance 
(O&M) Manuals, process data from MMSD and United Water Services (UWS), concerns 
identified in discussions with MMSD and UWS, WPDES permit requirements, current Wis. 
Admin. Code Natural Resources (NR) 110/204 regulations, and advisory 10-States 
Standards.(19,20,21,22,23)   

The review is divided into four parts:  

1) Additional utility, electric and instrumentation and control (I&C) issues not covered in 
Chapter 4 or requiring more discussion 

2) The effects of future flows, future wasteloads, and completed, committed and 
recommended MMSD treatment projects on individual treatment unit processes at each 
plant  

3) The effects of future flows, future wasteloads, and completed, committed and 
recommended MMSD treatment projects on biosolids processes at each of the treatment 
plants 

4) Future condition air emission evaluation 

5.3.1 Utility, Electric and Instrumentation & Control Processes  

Plant Water Systems  
Flow meters are being installed on the W3 piping (W3 is the recycled plant effluent service water 
system) at JIWWTP as part of the committed SSWWTP I&C Upgrade - Final Project.(24)  The 
flow meter will be used in conjunction with the existing secondary treatment effluent meters to 
calculate the JIWWTP effluent flow. 

The W3 system at SSWWTP has pump maintenance issues and no disinfection, which leads to 
biological growth problems.(25)  These issues have been incorporated into the SSWWTP Valve 
Replacement and Utility Tunnel Improvements Project recommended by MMSD. 

Energy Systems 
JIWWTP 

Future energy issues and requirements at JIWWTP are discussed in Chapter 9, Alternative 
Analysis of this report. 

SSWWTP  

Upon completion of the SSWWTP Blower Engine System Upgrade Project recommended by 
MMSD, SSWWTP will have five generators capable of startup in the event that both the primary 
and secondary power supply cables are disabled.   

The replacement of one of the centrifuges with a gravity belt thickener (GBT), completed under 
the SSWWTP Gravity Belt Thickeners Project in 2005, has decreased the power demands on the 
plant.  The installation of a second GBT was included under the UWS Capital Replacement and 
Repair program in 2006; this would further reduce power demand on the plant.(26)  
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Instrumentation and Control 
The committed JIWWTP and SSWWTP I&C Upgrade Final Design Projects are scheduled to be 
completed in 2008. 

5.3.2 Treatment Plant Unit Process Evaluation 
The unit processes at both treatment plants are reviewed under Revised 2020 Baseline conditions 
in Appendix 5C, MMSD System Revised 2020 Baseline Condition Mass Balance Analysis.  This 
review along with completed, committed and recommended MMSD treatment projects, 
continuing issues, and operations are discussed in this section.  

The mass balance analysis was employed to review the treatment plants under future average 
daily and future maximum conditions.  The mass balances for JIWWTP and SSWWTP use the 
influent flows and wasteloads established in Sections 5.2.2, Future System Flows and 5.2.3, 
Future Wasteloads.  Most unit processes were reviewed for average daily and peak hourly flow 
and wasteload conditions because design and regulations are based on these values.  However, 
the waste activated sludge (WAS) pumping was reviewed for maximum daily wasteload 
conditions instead because these conditions would be more likely to reach or exceed design 
capacities. 

JIWWTP Unit Process Evaluation 
The performance of the nine major wastewater treatment unit processes at JIWWTP was 
reviewed under Revised 2020 Baseline conditions.  Table 5-8 compares the performance of these 
major unit processes to the design intent.(27)  Also included in Table 5-8 are additional 
secondary wastewater treatment unit processes not discussed in the text.  The review also 
compared the operation of the unit processes at JIWWTP under Revised 2020 Baseline 
conditions to the current NR 110 requirements and advisory 10-States Standards.  The unit 
processes for which a gap may exist between Revised 2020 Baseline condition operations and 
current NR 110 design requirements and/or advisory 10-States Standards are shown in Table 5-
9.(28,29)  



TABLE 5-8 SHEET 1 OF 2

JIWWTP UNIT PROCESS EVALUATION –
REVISED 2020 BASELINE CONDITION
2020 TREATMENT REPORT

TR_05.T008.07.05.13.cdr5/13/07



TABLE 5-8 SHEET 2 OF 2

JIWWTP UNIT PROCESS EVALUATION –
REVISED 2020 BASELINE CONDITION
2020 TREATMENT REPORT

TR_05.T008.07.05.13.cdr5/13/07



TABLE 5-9

JIWWTP COMPARSION OF REVISED
2020 BASELINE OPERATIONS OF PROCESSES
TO CURRENT DESIGN REGULATIONS
2020 TREATMENT REPORT

TR_05.T001.07.05.12.cdr5/12/07
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The following discussion highlights Revised 2020 Baseline condition issues, along with 
completed, committed and recommended MMSD treatment projects:  

♦ Unit Process No. PS0801: Inline Storage System Pump Station 

The future planned operation of the ISS Pump Station will direct flow from two of the 
pumps to JIWWTP and the third pump to SSWWTP.  The capacity of each pump remains 
at approximately 40 MGD.  The current NR 110 requirement that a pump station be able 
to meet capacity with one unit out of service was waived by the WDNR in a letter dated 
November 2, 1982.(30)  Therefore, no issues for the ISS Pump Station are listed in Table 
5-9.   

The completed JIWWTP Inline Pump System Improvements Project replaced the original 
head tanks, which had been damaged due to pump vibrations at the pump station at the 
end of 2004.  Vibrations in the pumps continued after the head tank replacement.  Divers 
were sent into the pump intake pipe in December 2004 to determine if vibrations were 
due to a potential build-up of silt and grit.(31)  The divers found and removed 3-4 feet of 
silt and grit from portions of the intake pipe.  However, pump vibration issues continued 
and an analysis was done in the fall of 2005 to determine the cause of the pump 
vibrations.  The analysis indicated that the vibrations in the pumps are due to the 
configuration of the discharge piping.(32). 

The MMSD recommended a treatment project, Conceptual Design to Upgrade JIWWTP 
ISS Pump Station that will, in part, replace electrical motor starters, variable speed drive 
equipment, instrument air quality, pump seal water system, and ancillary equipment 
requiring upgrade or replacement.  Part of the project will be installed by UWS under 
maintenance work rather than as a capital project: an additional motor cooling system 
will be installed in all three pumps.  The UWS expects that modifications will improve 
the reliability of the pumps and increase output of the pumps by up to 10%.(33)  The 
actual increase in pump output will not be known until all three systems are installed and 
long-term data during storm events are collected.  

♦ Unit Process No. 1: Influent Pumping 

With the committed CMIS Harbor Siphons Project, influent pumping is expected to reach 
peak capacity during storm events: 140 MGD for the low level screw pumps and 330 
MGD for the high level screw pumps.  The screw pump equipment, which is reaching the 
end of its useful life, will be overhauled under the committed Preliminary Treatment 
Facility Upgrade Project.  

♦ Unit Process No. 2: Influent Screening 

The committed Preliminary Treatment Facility Upgrade Project will replace the current 
screens with screens that have 1/4” openings.(34)  The number of influent screens will 
increase from five to eight (design to meet 330 MGD with six screens in service, two 
redundant).  The additional screens will provide more capacity to handle high leaf load 
conditions that occur during certain times of the year.  The committed Preliminary 
Treatment Facility Upgrade Project also includes modifications to the lugger loading, 
heating, ventilating and air conditioning (HVAC) system, scum concentration, and 
primary sludge systems.  It is expected that at the completion of this project, scheduled 
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for 2010, the screens will remove most of the floatables that currently reach the effluent 
nets. 

With the additional redundant screens, the unit process will meet both current NR 110 
regulations and advisory 10-States Standards. 

♦ Unit Process No. 3: Grit Removal 

The review of the grit system conducted as part of the ongoing committed JIWWTP 
Preliminary Treatment Facility Upgrade Project found that the operation of this unit 
process has greatly improved to acceptable levels.(35)  However, there continue to be 
efficiency issues with high grit loadings to primary clarifiers during wet weather events.  
The MMSD recommended a treatment project, Upgrade Primary Clarifier Mechanisms, 
discussed in more detail below, to address this issue.(36) 

♦ Unit Process No. 4: Primary Clarification 

The MMSD recommended the Upgrade Primary Clarifier Mechanisms Project to include 
inspection of primary influent and primary effluent channels, sampling and quantification 
of grit, cost analysis comparison of primary sludge degritting alternatives, along with the 
mechanism rehabilitation work.  In addition, MMSD is planning to clean the east and 
west primary clarifier feed channels to remove grease, scum and grit deposits.(37)  This 
may resolve the operational problems in both the influent channel and the clarifiers 
discussed in Chapter 4, Treatment Assessment – Existing Condition.  It will not be known 
until after the channels have been cleaned whether the problems in the Grit Removal Unit 
Process discussed above will still affect the operations of the primary clarification 
process.   

Potential settling of the remaining primary sludge withdrawal lines will continue to be a 
concern in the future.  

For the analysis in Appendix 5C, MMSD System Revised 2020 Baseline Condition Mass 
Balance Analysis, it has been assumed that the BOD and TSS removal rates will be at 
design removal rates.  

Review of current NR 110 regulations and advisory 10-States Standards indicates that the 
projected primary clarification surface overflow peak hourly flow rate and weir loading 
rates will be higher than the maximum recommended rates under Revised 2020 Baseline 
conditions as identified in Table 5-9.  These findings will be reviewed again in Chapter 8, 
Committed and Common Treatment Facilities, Programs, Operational Improvements and 
Policies for the Recommended Plan of this report to determine if an issue exists. 

♦ Unit Process No. 5: Secondary Flow Control/Aeration System 

A review of the daily calculated secondary plant capacity provided in the UWS 
Daily/Weekly Operating Reports (DWORs) indicated that the secondary treatment 
capacity has increased since aeration basin biosolids storage was implemented under the 
completed JIWWTP Phase 1 Wet Weather Secondary Capacity Improvements Project. 
The calculated secondary treatment capacity was less than 300 MGD for 32% of the time 
based on available data in 2004.  In 2005, the first year that the secondary treatment 
capacity information listed in the UWS DWORs included biosolids storage, the 
calculated secondary treatment capacity was less than 300 MGD for only 9% of the time 
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based on available data.  See Appendix 4F, MMSD WWTP Unit Process Analysis and 
Regulation Review and Appendix 5D, Revised 2020 Baseline Condition Unit Process 
Calculations for calculations used to determine these percentages.   

This is a significant increase from the 2003 UWS DWOR data, which indicated that 
calculated secondary treatment capacity was less than 300 MGD for 45% of the time 
based on available data.(38)   

The committed JIWWTP Phase 2 Wet Weather Secondary Capacity Improvements 
Project will include the installation of reconfigured phosphorus control chemical (ferric 
chloride or pickle liquor as available) feed piping. 

Recent observations of the JIWWTP activated sludge basin dissolved oxygen (DO) 
meters indicate that DO levels are much higher than the minimum 2.0 mg/L required by 
NR 110.(39,40)  A possible conclusion is that the mixing required to prevent the existing 
diffusers from plugging with solids is much higher than the oxygen demand requirements 
now that the wasteload from LeSaffre Yeast is gone.  Due to the size of the existing 
process air compressors, more air is being supplied than is needed to treat the wastewater.  
Calculations indicate that this issue will continue since future wasteloads to JIWWTP are 
not expected to increase much.a 

♦ Unit Process No. 6: Secondary Clarification 

The increase in secondary treatment capacity from the completed JIWWTP Phase 1 Wet 
Weather Secondary Capacity Project also applies to the capacity of the secondary 
clarifiers. 

The MMSD recommended the Secondary Clarifier Drive Replacement Project, which 
would overhaul the existing secondary clarifier drives and mechanisms. 

Projected Revised 2020 Baseline conditions of the secondary clarification process will 
still meet NR 110 regulations for final settling after activated sludge treatment.  However, 
the projected peak hourly surface overflow rate during projected peak flow conditions is 
above the maximum recommended peak hourly surface overflow rate for secondary 
settling with the use of chemical addition indicated in the advisory 10-States Standards, 
as identified in Table 5-9.  This finding will be reviewed again in this report in Chapter 8, 
Common Treatment Facilities, Programs, Operational Improvements and Policies for the 
Recommended Plan to determine if an issue exists. 

♦ Unit Process No. 7: Activated Sludge Pumping 

The MMSD recommended the JIWWTP Return Activated Sludge (RAS) Discharge 
Pipeline Improvements Project, which will include the replacement of actuators as well 
as maintenance of sluice gates exhibiting signs of failure. 

All projected operations of the activated sludge pumping process will meet current NR 
110 regulations and advisory 10-States Standards.  Therefore no issues are listed in Table 
5-9.   

                                                      
a See Process Air Requirements under Appendix 5D, Revised 2020 Baseline Condition Unit Process Calculations. 
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♦ Unit Process No. 8: Disinfection 

The final effluent net installation completed in 2005 as part of the Floatables Removal 
Project has had limited success.  Although collecting a lot of debris, some floatables are 
still escaping capture.  The installation of the influent screens as part of the committed 
JIWWTP Preliminary Treatment Facility Upgrade Project should reduce the amount of 
floatables currently reaching the effluent nets.  

♦ Unit Process No. 9: Effluent Pumping 

Pump variable frequency drives (VFDs) will be replaced under the RAS Pump Motors 
and VFD Upgrades Project recommended by MMSD.  There are no expected future 
issues with the effluent pumps.  The future operation is expected to remain the same as 
the operation discussed in Chapter 4, Treatment Assessment –Existing Condition.  

SSWWTP Unit Process Evaluation 
The performance of the nine major wastewater treatment unit processes at SSWWTP was 
reviewed under Revised 2020 Baseline conditions.  Table 5-10 compares the performance of 
these major unit processes to the design intent.(41)  Also included in Table 5-10 are additional 
secondary wastewater treatment unit processes not discussed in the text.  Table 5-11 shows 
possible gaps in Revised 2020 Baseline unit process performance compared to current NR 110 
requirements and advisory 10-States Standards.(42,43)  

The following discussion highlights future condition issues, along with completed, committed 
and recommended MMSD treatment projects:   

♦ Unit Process No. 1: MIS Flow Control Structure 

No issues have been identified relating to the MIS Flow Control Structure.  The Revised 
2020 Baseline condition operation is expected to remain the same as was discussed in 
Chapter 4, Treatment Assessment – Existing Condition. 

♦ Unit Process No. 2: Influent Screening 

No issues have been identified relating to influent screening.  The influent screening 
system installed in 2003 is expected to handle Revised 2020 Baseline condition loads. 

♦ Unit Process No. 3: Grit Removal 

No issues have been identified relating to the grit removal unit process.  The grit removal 
system installed in 2003 is expected to handle Revised 2020 Baseline condition loads. 

♦ Unit Process No. 4: Primary Clarification 

For the analysis in Appendix 5C, MMSD System Revised 2020 Baseline Condition Mass 
Balance Analysis, it is assumed that the primary clarifiers will perform up to design 
removal rates under Revised 2020 Baseline conditions.  The MMSD recommended the 
SSWWTP Basin Drain System Overhaul Project, which will replace basin drain pumps 
and valves as needed.  There are no other issues projected for the primary clarification 
unit process. 

The projected peak surface overflow rate under Revised 2020 Baseline conditions will 
meet both current NR 110 regulations and advisory 10-States Standards. 
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♦ Unit Process No. 5: Aeration and RAS Pumping 

The activated sludge system is projected in Revised 2020 Baseline conditions to operate 
at or below design parameters under all flow and wasteload conditions, as shown in 
Appendix 5C, MMSD System Revised 2020 Baseline Condition Mass Balance Analysis. 

The MMSD recommended a treatment project, SSWWTP Aeration Basin Concrete 
Repair, which will repair all deteriorating concrete on the 28 aeration basins by 2011.  
The RAS system control valves and meters are reaching the end of their useful lives.  The 
control valves are scheduled for replacement under the Secondary Clarifier Upgrade 
Project recommended by MMSD and the RAS meters will be replaced under the 
committed SSWWTP I&C Upgrade - Final Project.  The WAS pumping projections 
indicate that the system is projected to meet the WAS pumping needs of SSWWTP up to 
the year 2020. 

All projected operations of aeration and RAS pumping will meet current NR 110 
regulations and advisory 10-States Standards.  No regulatory or standards issues were 
noted other than the 10-States Standards design requirement for WAS pumping noted in 
Chapter 4, Treatment Assessment – Existing Condition.  Therefore, no issues for aeration 
and RAS pumping are listed in Table 5-11.   

Unit Process No. 15, Process Air was reviewed as part of this unit process because the air 
is necessary to activated sludge treatment.  The MMSD recommended a treatment 
project, SSWWTP Blower Engine System Upgrade, which includes upgrades to the 
blowers that will increase the firm capacity of the blowers to 112,500 cfm.  This capacity 
is greater than the projected air requirements in the year 2023, which were determined in 
the Preliminary Engineering Report, SSWWTP Blower System Upgrade, based on 
projected treatment plant flow data determined in the 2010 Facilities Plan.(44.45,46)  
This capacity also meets NR 110 requirements that the system be able to provide the 
maximum air demand with one unit out of service.  However, Revised 2020 Baseline 
projections indicate air requirements in the year 2020 to be 116,000 cfm, which is greater 
than the future firm capacity of the blowers.  Since the Preliminary Engineering Report, 
SSWWTP Blower System Upgrade included an in-depth analysis and review of the 
system, it has been determined that 101,000 cfm should be the acceptable value for future 
air requirements at this time.   

♦ Unit Process No. 6: Secondary Clarification 

Improvements to the secondary clarification process were done under the completed 
SSWWTP Wet Weather Secondary Capacity Improvements Project and the committed 
SSWWTP I&C Upgrade - Final Project.(47)  The MMSD recommended a treatment 
project, SSWWTP Secondary Clarifier Upgrade, that includes replacing equipment that 
has reached the end of its useful life.  The SSWWTP Basin Drain System Overhaul 
Project recommended by MMSD would replace basin drain pumps and valves. 

As indicated in Table 5-11, the Revised 2020 Baseline projections for secondary 
clarification surface overflow peak hourly flow rate are higher than the maximum 
recommended rates as listed in current NR 110 regulations and advisory 10-States 
Standards.  These findings are reviewed in this report in Chapter 8, Committed and 
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Common Treatment Facilities, Programs, Operational Improvements and Policies for the 
Recommended Plan to determine if an issue exists. 

♦ Unit Process No. 8: Disinfection 

The peak flows to SSWWTP under Revised 2020 Baseline conditions are projected to be 
limited to 300 MGD to meet the peak hour design capacity of SSWWTP.  The NR 110 
regulations require that the disinfection system be sized to provide a detention time of 60 
minutes at average daily flow or 30 minutes at maximum design flow and that effluent 
bacterial concentrations conform to WPDES permit requirements.  The mass balance 
analysis provided in Appendix 5C, MMSD System Revised 2020 Baseline Condition Mass 
Balance Analysis projects an average detention time of 64 minutes at average daily flow 
and 24 minutes at peak hourly flow, with effluent concentrations below permit limits 
under both conditions.  Therefore, the unit process is projected to meet NR 110 
regulations because NR 110 regulations allow either 60 minutes at average daily flow or 
30 minutes at peak hourly flow with all effluent limits met.  Effluent concentrations are 
discussed in more detail in Section 5.6.2, Future Blending and Effluent Quality.   

Blending, though not currently allowed, is reviewed in Chapter 9, Alternative Analysis of 
this report. 

The Parshall flume equipment necessary to meter the effluent flow is being reinstalled as 
part of the committed SSWWTP I&C Upgrade – Final Project. 

♦ Unit Process No. 9: Effluent Pumping 

There are no planned committed or recommended MMSD treatment projects or any 
expected future issues with the effluent pumps.  The future operation is expected to 
remain the same as the operation discussed in Chapter 4, Treatment Assessment – 
Existing Condition. 

 

5.3.3 Biosolids Evaluation 
The MMSD biosolids management was evaluated based on O&M Manual design criteria, 
projected Revised 2020 Baseline condition performance, current NR 110/204 regulations, and 
advisory 10-States Standards.(48,49,50,51,52)  As stated in Section 5.2, Chapter 9, Alternative 
Analysis of this report will analyze in detail potential future biosolids management alternatives.  
The analysis included in this section, developed from Appendix 5C, MMSD System Revised 2020 
Baseline Condition Mass Balance Analysis, focuses on the operation of the biosolids processes 
under Revised 2020 Baseline TSS loadings.  The Revised 2020 Baseline TSS loadings are based 
on LeSaffre Yeast relocating outside MMSD’s sewer service area and projected Revised  2020 
Baseline conditions biosolids production.  This review assumes that current biosolids 
management operations will continue and that committed projects have been installed.  
Recommended MMSD treatment projects are also noted.  Chapter 9, Alternative Analysis 
analyzes in detail potential future biosolids management alternatives.   

Average day, maximum day, maximum week and maximum month TSS loadings are reviewed 
in detail in Appendix 5C, MMSD System Revised 2020 Baseline Condition Mass Balance 
Analysis.  Though maximum day wasteloads are noted, the review focuses on capacity issues 
under maximum week and maximum month conditions biosolids operations under Revised 2020 
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Baseline conditions.  Biosolids processes appear to handle maximum loads that only occur for 
short durations; longer durations of maximum loads typically are more of a concern for these 
processes. 

According to the O&M Manuals, JIWWTP is designed to handle 240 tons per day of biosolids 
and SSWWTP is designed to handle 175 tons per day, for a total treatment system biosolids 
design capacity of 415 tons per day.(53,54)  For the Revised 2020 Baseline condition, total 
treatment system biosolids production is projected to be 400 tons per day under maximum week 
wasteload conditions and 290 tons per day under maximum month wasteload conditions.b  
Therefore, since the design capacity is greater than the projected production, the total treatment 
system is projected to handle the Revised 2020 Baseline biosolids.  

Milorganite® Evaluation 
Table 5-12 lists projected Revised 2020 Baseline performance conditions of the unit processes 
used for Milorganite® production.  Specific process issues are discussed below.  Projections 
indicate that none of the processes will reach peak design solids loading during maximum week 
and month wasteload conditions.c 

 Sludge Thickening 

No changes are planned in the operation of sludge thickening.  The MMSD recommended a 
treatment project, Thickened Activated Sludge/ Interplant Sludge (TAS/IPS) Wet Wells, which 
would fix all structural failures beginning to appear in the wet wells. 

Sludge Screening and Pumping 

The committed Preliminary Treatment Facility Upgrade Project, scheduled to be completed in 
2012, includes the installation of five more Parkson screens, each with the same 250 gallons per 
minute (GPM) capacity as the existing screens.  In addition, the existing Contra-Shear screen 
will be removed as part of the project.(55)  

Equalization and Blend  

No changes in the operation of the equalization and blend process are planned, nor are any 
committed or recommended MMSD treatment projects. 

Waste Activated Sludge Receiving/ Gallery Solids Piping Intertie  

No changes in the operation of the WAS receiving/gallery solids piping intertie process are 
planned, nor are any committed or recommended MMSD treatment projects. 

                                                      
b See Appendix 5C, MMSD System Revised 2020 Baseline Condition Mass Balance Analysis of this chapter. 
c See Appendix 5C, MMSD System Revised 2020 Baseline Condition Mass Balance Analysis of this chapter. 
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Dewatering and Drying 

A number of committed and recommended MMSD treatment projects will be replacing old 
equipment listed in Chapter 8, Common Treatment Facilities, Programs, Operational 
Improvements and Policies for the Recommended Plan.  The completed Dewatering and Drying 
(D&D) Safety Modifications III Project installed safety equipment and warning systems in 2004.  
Though some projects are committed and recommended to replace older equipment, the D&D 
Facility as a whole is reaching the end of its useful life.  However, the analysis in this chapter 
assumes that no changes are planned in the operation of the dewatering and drying process at this 
time.  Future dewatering and drying equipment needs are discussed in Chapter 9, Alternative 
Analysis of this report. 

Agri-Life® Production 
The Revised 2020 Baseline performance of the unit processes used for Agri-Life® production is 
listed in Table 5-13.  Specific issues relating to Agri-Life® processes are identified below.  The 
anaerobic digestion process is predicted to reach peak design solids loading during maximum 
week and month wasteload conditions.d  These issues are reviewed in more detail in Chapter 9, 
Alternative Analysis of this report. 

Sludge Dissolved Air Floatation Thickening  

The dissolved air floatation thickening process equipment is at the end of its useful life.  A 
review of the unit process in 2004 recommended the replacement of the dissolved air floatation 
units with GBTs.(56)  Chapter 9, Alternative Analysis of this report includes an evaluation of 
future biosolids management alternatives.  

Anaerobic Digestion 

No committed or recommended MMSD treatment project is planned to improve the mixing in 
the digesters.  Because the actual change in solids destruction in the year 2020 is unknown, the 
Revised 2020 Baseline conditions analysis conservatively assumes that the solids destruction 
remains the same.  No changes in the operation of the anaerobic digestion process are planned. 

The mass balance analysis predicts that the digesters will have volatile solids loadings exceeding 
design capacity during both maximum week and month Revised 2020 Baseline  conditions.  This 
finding is reviewed in again in the biosolids alternatives analysis in Chapter 9, Alternative 
Analysis in this report 

Gravity Belt Thickener/ Centrifuge Thickening  

A single GBT was installed in May 2005 under the completed SSWWTP Gravity Belt 
Thickeners Project.  This GBT, which replaced one of the centrifuges, has a maximum capacity 
of 300 GPM and typically operates in the range of 230-250 GPM.  The GBT receives most of the 
digested solids at 1.5%-2% solids and thickens the sludge to 9-10% solids.(57)  There are 3-4 
centrifuges still operating, depending on repairs, which handle the rest of the digested sludge.  A 
UWS Capital Repair and Replacement Project to install an additional GBT was initiated in 
2006.(58)  This GBT is included as part of the analysis in this report in Chapter 9, Alternative 
Analysis. 

                                                      
d See Appendix 5C, MMSD System Revised 2020 Baseline Condition Mass Balance Analysis of this chapter. 
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Agri-Life® Storage 

No committed or recommended MMSD treatment project is planned to improve the mixing in 
the storage digesters.  No changes in the operation of the storage digesters are planned. 
Additional mixing needs in the storage digesters are reviewed in again in the biosolids 
alternatives analysis in Chapter 9, Alternative Analysis in this report. 

Land Application/ Landfill Program 
The filter press performance is also listed in Table 5-13.  While an additional filter press is being 
considered, there is currently no planned, committed or recommended MMSD treatment project.  
Chapter 9, Alternative Analysis of this report includes a recommendation for the future operation 
of the filter presses.  The filter cake has been either land applied or landfilled as land application 
needs and storage availability dictate.  Landfilling, which did not occur from 1998-2003, was 
done during 2005 and is expected to be used in the future as needed based on filter cake storage 
availability. 

Future solids loading to the filter presses are projected to exceed design capacity during Revised 
2020 Baseline  condition maximum week wasteloads.  Production rates are also projected to 
exceed design capacity during Revised 2020 Baseline condition maximum week wasteload.  This 
finding will be reviewed in more detail in this report in, Chapter 9, Alternative Analysis 

Other Solids Disposal 
No changes in operation or committed/recommended MMSD projects are planned for this 
process.  As discussed previously, the disposal of chaff may become an air emissions issue at 
landfills as they must meet stricter air emissions regulations under the Title V air emissions 
permits.(59)  No changes in operation based on this potential issue are planned at this time. 

Interplant Solids Pumping 
The TAS/IPS Wet Wells Project recommended by the MMSD would fix all structural 
deterioration issues in the IPS pumping process.  Two other recommended MMSD treatment IPS 
projects are the IPS Cathodic Protection Project and the IPS & Blended Sludge System Plug 
Valves Project.  There are no planned changes in the operation of the IPS pumping process at 
either plant.  Additional equipment needs for the IPS process are discussed in this report in 
Chapter 9, Alternative Analysis.  The projected performance of this process under Revised 2020 
Baseline conditions is listed in Table 5-14. 

No concerns are projected with the IPS pumping during Revised 2020 Baseline conditions. 
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TABLE 5-14   
INTERPLANT SOLIDS PUMPING – REVISED 2020 BASELINE CONDITION 

Unit 
Process 

No. 

Unit 
Process 

Title 
Design Treatment 

Capacity 
Specific Design 

Criteria Projected Performance 
    Total  Firm    
13  
at both 
treatment 
plants 

 
Interplant 
Solids 
Pumping 

JIWWTP: 
6000 GPM 

 
SSWWTP: 
3780 GPM 

JIWWTP: 
4000 GPM 

 
SSWWTP: 
2520 GPM

Three 2-stage 
pairs of pumps, 
2000 GPM each 
at JIWWTP, 1160 
GPM each at 
SSWWTP 
 
4 Interplant 
Solids Pipes 
between plants: 
#1&#4 = 14-inch 
#2&#3 = 12-inch 
 
JIWWTP Primary 
to SSWWTP 
 
SSWWTP WAS 
& digested 
sludge to 
JIWWTP 

TO SSWWTP: 
Primary Sludge:  
Average Day:  
320 GPM (0.5 MGD) 
Maximum Day Load: 
2,180 GPM (3.1 MGD) 
Maximum Week Load: 
1,080 GPM (1.6 MGD) 
Maximum Month Load: 
770 GPM (1.1 MGD) 
 
FROM SSWWTP: 
WAS:  
Average Day:  
930 GPM (1.3 MGD) 
Maximum Day Load: 
1,420 GPM (2.0 MGD) 
Maximum Week Load: 
1,830 GPM (2.6 MGD) 
Maximum Month Load: 
1,560 GPM (2.2 MGD) 
 
Digested Sludge:  
Average Day:  
140 GPM (0.2 MGD) 
Maximum Day Load:  
110 GPM (0.2 MGD) 
Maximum Week Load: 
240 GPM (0.3 MGD) 
Maximum Month:  
200 GPM (0.3 MGD) 

 

Sources: Jones Island O&M Manual, SSWWTP O&M Manual, and Appendix 5C, MMSD System Revised 2020 Baseline Condition 
Mass Balance Analysis of this chapter. 

 

5.3.4 Air Emissions Evaluation 
The air emissions at SSWWTP and JIWWTP are regulated under WDNR air pollution control 
operation permits.  The permits applicable under the Revised 2020 Baseline condition are Title V 
permits, which were issued November 22, 2004 for JIWWTP (expires November 22, 2009) and 
August 31, 2004 for SSWWTP (expires August 31, 2009).  Because both permits were issued 
after the end of the Existing Condition review period, which was established as June 30, 2004 in 
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Chapter 4, Treatment Assessment – Existing Condition, the permits are discussed in this chapter.  
Both treatment plants are classified as Part-70 Sources, which defines them as major sources of 
air pollution emissions.  The operation permits establish requirements and conditions of 
operation for the emission sources at the treatment plants.  The permits identify regulated 
pollutants, emission limitations and compliance demonstration requirements.   

The MMSD submits the following reports related to air emissions: 

♦ Annual Air Emission Inventory Summary Reports for each treatment plant, which list 
emissions from the emission sources 

♦ Semi-annual monitoring reports as specified by the compliance demonstration and 
monitoring requirements specified in the permits 

♦ Annual certification of compliance with the requirements of the permit for each treatment 
plant 

Table 5-15 lists the air emission sources and limitations as set in the Title V air pollution control 
permit for JIWWTP.  It also lists the actual emissions from each source as listed in the 2005 Air 
Emission Inventory Summary Report for JIWWTP.  These emissions must be reported according 
to Wis. Admin. Code NR 438.(60,61) 

Table 5-16 lists the air emission sources and limitations as set in the Title V air pollution control 
permit for SSWWTP.  It also lists and the actual emissions from each source as listed in the 2005 
Air Emission Inventory Summary Report for SSWWTP.  These emissions must be reported 
according to Wis. Admin. Code NR 438.(62,63) 

In addition to the air emissions limitations listed in Tables 5-15 and 5-16, all limitations listed in 
Part II, General Permit Conditions of each of the Title V permits also apply, as well as the 
following Wis. Admin. Code emission limitations for the insignificant air emissions at the 
treatment plants: 

♦ NR 415.05 – Particulate emission limits for processes 

♦ NR 415.055 – Particulate emission limits for motor gasoline and diesel internal 
combustion engines 

♦ NR 415.06 – Particulate emission limits for fuel burning installations 

♦ NR 415.07 – Particulate emission limits for incinerators 

♦ NR 423.03 – Solvent metal cleaning 

♦ NR 431.04 and 431.05 – Visible emission limitations 

♦ NR 485.05 – Visible emission limits for motor vehicles, internal combustion engines and 
mobile sources 

Review of the 2005 air emissions compared to permit requirements as well as conversations with 
MMSD staff indicate that the treatment plants are in compliance with permit requirements.(64)
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5.4 Future Condition Operations 

5.4.1 Operation and Maintenance Contracts 

Current Operator – United Water Services 
The current Operation and Maintenance Contract is discussed in detail in Section 4.3.1 in 
Chapter 4, Treatment Assessment – Existing Condition.  There are two additional items to note 
since the end of the Existing Condition time period:  

1)  UWS created a model of JIWWTP and SSWWTP treatment systems 

2)  The Mayor’s Independent MMSD Audit Committee Final Report was presented 

JIWWTP and SSWWTP Wastewater Treatment Plant Treatment Process Model 

The UWS created a wastewater treatment model for JIWWTP and SSWWTP using the GPSX 
Hydromatic computer model (which is similar to BioWIN®).(65)  It is not used for day-to-day 
operations; instead, the model is used to develop what-if scenarios. 

Mayor’s Independent Milwaukee Metropolitan Sewerage District Audit Committee Final Report 

The results from the Mayor’s Independent MMSD Audit Committee’s review of the operation of 
the MMSD system during the May 2004 storm event were presented in the Final 
Recommendations and Performance Review of the Milwaukee Metropolitan Sewerage District 
(MMSD).(66)  The recommendations that pertain to operation of the treatment plants include: 

♦ Blending should be reduced as much as possible 

♦ The performance of UWS has been generally satisfactory; UWS has responded favorably 
to treatment incentives 

Future Operations Contracts 
The UWS Operation and Maintenance Contract expires February 29, 2008.  The MMSD is 
currently developing a request for proposals under the Analysis of Options for Operations and 
Maintenance of District Facilities and Assistance in Implementation of the Preferred Option 
Project.(67)  One concern with the future contract is the expected increase in energy costs for 
MMSD.  The current Operation and Maintenance Contract has provisions that limit pass through 
of energy cost increases to MMSD.  Electrical and (especially) natural gas cost increases have 
exceeded the negotiated contract rates since the current contract went into effect.  The existing 
energy cost contract provisions, which have saved MMSD considerable costs in the past few 
years, will probably not be a part of the next contract. 

5.4.2 Inline Storage System Pump Station Operations 
The planned future operation of the ISS Pump Station is to direct flow from two of the pumps to 
JIWWTP and the third pump to SSWWTP.  The capacity of each pump is assumed to 40 MGD.  

5.4.3 In-Plant Diversion Structure Operation 
There is no planned change from the existing condition in-plant diversion operation, discussed in 
Chapter 4, Treatment Assessment – Existing Condition.  Current operations limit JIWWTP 
blending to the greatest extent possible, with a permitted maximum capacity of 60 MGD.  
Blending is not allowed at SSWWTP per the WPDES permit. 
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The biosolids storage wet weather upgrade to the aeration basins is expected to increase the 
capacity of secondary treatment, which would reduce the number of blending events that use the 
primary effluent (PE) diversion at JIWWTP.(68) 

Use of blending at both treatment plants is reviewed in Section 9.6.5 in Chapter 9, Alternatives 
Development of the Facilities Plan Report. 

5.4.4 Biosolids and Energy Operations 
Future biosolids operations considering the relocation of LeSaffre Yeast and the changes in 
energy operations are discussed in more detail in this report in Chapter 9, Alternative Analysis of 
this report.   
 
5.5 Policies/Programs Documentation 
As of the beginning of 2006, there are three permanent hazardous waste collection facilities.  The 
newest site, a self -help station, is located at 3879 West Lincoln Avenue in Milwaukee.  No 
additional changes are planned in the Industrial Pretreatment and Household Hazardous Waste 
programs beyond what was discussed in Section 4.4 in Chapter 4, Treatment Assessment – 
Existing Condition. 
 
5.6 Treatment System Performance Review and Analysis 

5.6.1 Revised 2020 Baseline Simulated Wet Weather Events 
Wet weather event simulations based on Revised 2020 Baseline conditions are discussed in 
Chapter 5, Conveyance System – Future Condition of the Conveyance Report.  Upon the 
completion of the committed JIWWTP Phase 2 Wet Weather Secondary Capacity Project, 
JIWWTP treatment capacity is projected to be able to treat design maximum day flows for 
sustained periods during wet weather events.  In the simulations, JIWWTP is projected to treat 
up to 300 MGD of gravity flow through secondary treatment, with the remaining 60 MGD 
pumped from the ISS Pump Station directly to disinfection, and SSWWTP is projected to treat 
up to 300 MGD. 

5.6.2 Future Blending and Effluent Quality 

Future Blending Usage 
 It was assumed that the use of blending at JIWWTP would continue in the future.  For more 
details on the blending review, see Chapter 9, Alternatives Development, of the Facilities Plan 
Report. 

Revised 2020 Baseline Effluent Quality 
Revised 2020 Baseline condition effluent quality of treatment plant wastewater discharge was 
predicted using the mass balance under peak hourly influent flows and wasteload conditions.e  
The analysis assumed that the maximum allowable blending at JIWWTP of 60 MGD would 
occur and the flow would be pumped from the ISS Pump Station directly to disinfection.  The 
projected BOD and TSS loads in the diverted flow were assumed to be equivalent to the 
wasteload values in the primary effluent since this represented the most accurate available data.  

                                                      
e Appendix 5C, MMSD System Revised 2020 Baseline Condition Mass Balance Analysis of this chapter. 
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The results were compared to both WPDES permit limits and UWS contract limits and are 
shown in Table 5-17.(69,70) 

TABLE 5-17  
PROJECTED REVISED 2020 BASELINE PEAK FLOW EFFLUENT QUALITY  

COMPARED TO UWS CONTRACT EFFLUENT LIMITS AND WDNR PERMIT EFFLUENT LIMITS 

Constituent 
JIWWTP 

(60 MGD Blending) 
SSWWTP  

(No Blending) 
Contract Limit 
(Greater than1) 

Permit Limit 
(Greater than1) 

BOD 12.4 mg/L 5.4 mg/L 15 mg/L3, 45 mg/L2 30 mg/L3, 45 mg/L2 

TSS 10.8 mg/L 2.0 mg/L 15 mg/L3, 45 mg/L2 30 mg/L3, 45 mg/L2 
 
BOD = Biochemical Oxygen Demand  JIWWTP = Jones Island Wastewater Treatment Plant 
Mg/L = Milligrams per Liter  SSWWTP = South Shore Wastewater Treatment Plant 
TSS = Total Suspended Solids 
 
1) “Greater than” listed for contract limit and permit limit means that the measured constituent must be less than the value listed 

to meet the limit requirements.  
2)  Weekly average 
3)  Monthly average 

Sources:  CCO Monthly Reports, Mayor’s Independent MMSD Audit Committee Final Report, WPDES Permit (Appendix 6A), and 
Appendix 5C, MMSD System Revised 2020 Baseline Condition Mass Balance Analysis of this chapter. 

 

This analysis predicts that the effluent quality values during blending will be below all permit 
values and low enough that weekly and monthly contract limits should not be exceeded.  

Use of blending at both treatment plants is reviewed in Section 9.6.5 in Chapter 9, Alternatives 
Development of the Facilities Plan Report. 
 
5.6.3 Future Biosolids Production 
The 2003 actual and future projected biosolids production is listed in Table 5-18.  Biosolids 
production is projected to decrease in 2006 based on the relocation of LeSaffre Yeast.  Biosolids 
production under Revised 2020 Baseline conditions is presented in this report in Chapter 9, 
Alternative Analysis along with alternatives for biosolids management. 

TABLE 5-18  
ACTUAL AND PROJECTED MILORGANITE®, AGRI-LIFE® AND FILTER CAKE PRODUCTION 

Year 

Milorganite® 
Production1 

(tons/yr) 

Agri-Life® 
Production  

(tons/yr) 

Filter Cake 
Production2 

(tons/yr) 

2003 (actual) 44,839 4,503 1,563 

2006 (projected) 31,490 2,200 4,500 

1) Milorganite® production listed is dry tonnage and does not include off spec product.  
2) Filter cake production only includes the amount that was land applied, not landfilled.  

Sources: CCO Annual Report (2003) and MMSD Personnel, and Appendix 5C, MMSD System Revised 2020 Baseline 
Condition Mass Balance Analysis of this chapter. 
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5.6.4 Future Wisconsin Department of Natural Resources Compliance Review 
In 2004, the WDNR changed the Compliance Maintenance Annual Report (CMAR) reporting 
process,(71.72)  First, the CMAR reporting process is now done electronically with a score 
automatically generated based on the information entered into the program.  Second, each area of 
the entire treatment system is given a letter grade.  Points are still accumulated, but they are 
subtracted from a starting score of 100 to determine the grade.  Treatment plants that receive 
grades of A or B are within the voluntary action range.  Treatment plants that receive grades of C 
or lower are required to provide a response to the WDNR regarding what action they will take to 
correct the problems in the system.  Third, the review has been reorganized–some sections 
receive more weight than before, some sections have been changed, and some have been 
expanded.  A few of the major changes include: 

♦ Letter grades (and grade points) are determined based on the following numeric score: 

A (grade point of 4) – Score of 91-100 

B (grade point of 3) – Score of 81-90 

C (grade point of 2) – Score of 71-80 

D (grade point of 1) – Score of 61-70 

F (grade point of 0) – Score less than 61 

♦ Effluent BOD and TSS concentrations are reviewed separately and given separate grades.  
Effluent ammonia and phosphorus are compared to 100% of permit limits, if there are 
any, and are given separate grades.  In previous CMARs, only the effluent BOD and TSS 
concentrations were reviewed and they were scored together in one section. 

♦ The Biosolids Quality Management Section in the new report incorporates some of the 
questions under sludge from the old report, but also grades biosolids management on high 
quality limits. 

Table 5-19 lists the new CMAR criteria under which all treatment plants are graded, along with 
the grades that MMSD received in 2004 for its treatment plants. 
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TABLE 5-19   
2004 COMPLIANCE MAINTENANCE ANNUAL REPORT REVIEW 

New CMAR Criteria Weighting Factor Treatment Plant Scores 

  JIWWTP SSWWTP 
Influent Loadings 3 B B 
Effluent Quality: BOD 10 A A 
Effluent Quality: TSS 5 A A 
Effluent Quality: Ammonia 5 N/A A 
Effluent Quality: Phosphorus 3 A A 
Groundwater Quality 7 N/A N/A 
Biosolids Management 5 A A 
Preventative Maintenance 
and Staffing 

1 A A 

Operator Certification 1 A A 
Financial Management 1 A A 
Collection Systems 3 D C 

Overall Grade (out of 4.00 based on numeric 
values for letter grades assigned) 

3.63 (A) 3.76 (A) 

N/A – Not applicable 

Source:  Review of the 2004 Wisconsin Department of Natural Resources Compliance Maintenance Annual 
Reports for the JIWWTP and SSWWTP Wastewater Treatment Plants 

 

Based on these changes, which are required for all CMARs in future years, treatment plant data 
were reviewed from 1999-2003 to determine what MMSD might expect for grades in the future 
based on historical data.  Only the criteria specific to treatment were reviewed:  influent loadings 
(includes influent flow and BOD load graded together), and effluent quality (concentrations- 
BOD, TSS, ammonia and phosphorus).  The required Biosolids Quality Management Data were 
not reviewed because these data were not available for review for that time period.  Only the 
questions under each criterion that received deductions in the 2004 CMAR were analyzed for 
this review. The CMAR score for the conveyance system was also not reviewed in this chapter 
since the conveyance system as a whole is discussed in the Conveyance Report. 

The results of this analysis are shown in Appendix 5E, Projected CMAR Results Analysis.(73,74)  
The results indicate that JIWWTP would have received slightly lower grades than SSWWTP for 
the influent flow and loading parameter during 1999-2001 due to influent flow and BOD 
loadings exceeding design maximum month flow and average day BOD loading.  It should be 
noted that the analysis at JIWWTP included the reduction in influent flows and loadings based 
on the relocation of LeSaffre Yeast at the end of 2005, which improved projected CMAR scores.  
All other parameters at both plants would have received top scores.   
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