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2.01 BACKGROUND  
 

The City presently operates and maintains collection and conveyance facilities that serve the residential, 
commercial, and industrial users in the City. The main focus of this Facilities Plan is the WWTP. However, 
this section of the Facilities Plan provides a brief overview of the wastewater collection and conveyance 
system.  
 

2.02 DESCRIPTION OF EXISTING CONVEYANCE FACILITIES 
 

Conveyance facilities owned and operated by the City include six lift stations. The City maintains all 
sanitary sewer force mains and gravity sewers within the City limits. 
 

2.03 INFILTRATION/INFLOW (I/I) EVALUATION  
 

In 2014, the City completed a Sanitary Sewer Capacity and Infiltration/Inflow Evaluation. Seven flow 
meters were installed to divide the City into seven metersheds (Basins PW-1 through PW-7). The flow 
metering results confirmed the presence of I/I in the collection system and indicate inflow is a major 
source of increased wet weather flows. Peak to average flow ratios (peaking factors) for all sites for the 
two rainfall events analyzed ranged from 2.3 to 9.9. A comparison of I/I rates to United States 
Environmental Protection Agency (USEPA) accepted standards shows the following results: 
 

1. Dry Weather I/I=55 gallons per capita day (gpcd) vs an allowable dry weather I/I rate of 
120 gpcd 

2. Wet Weather I/I (March 30, 2012, two-month recurrence interval event)=240 gpcd versus 
an allowable wet weather I/I rate of 275 gpcd. 

3. Wet Weather I/I (April 26, 2011, one-year recurrence interval event) = 766 gpcd versus an 
allowable wet weather I/I rate of 275 gpcd. 

 
A comparison of the calculated capacity and dry weather flow rates and 2012 metered flow rates indicated 
that adequate capacity exists to convey dry weather and metered flows. The 2012 metered flows did not 
exceed a two-month recurrence interval; thus, the April 26, 2011, event, which is approximately a 
one-year recurrence interval event (peaking factor of 17.5), was also evaluated. For the April 26, 2011, 
event, there is modeled surcharging in several sewer segments within the City.  
 
Recommendations from the study included manhole assessments and smoking testing in Basins PW-1 
and PW-2 which were completed in 2013. Sewer segments and manholes with deficiencies were 
identified and summarized for the City. Twenty-six homes that were identified with downspouts connected 
to the sanitary sewer system were disconnected. Three manholes with open gratings were replaced. 
Additional smoke testing was completed in 2014 in Basins PW-3, PW-4, and PW-6. 
 
A cursory I/I analysis was completed using the data from January 2016 to March 2019 to assess the I/I 
in the system.  
  



City of Port Washington, Wisconsin  
Wastewater Treatment Plant Facilities Plan  Section 2 �±Existing Wastewater Conveyance Systems  
 

 
Prepared by Strand Associates, Inc.�“   2-2 
R:\MIL\Documents\Reports\Archive\2022\Port Washington, WI\WWTP Facilities Plan.1494.009.PAB.Mar\Report\S2.docx\041822 

 Average Dry Weather Flow  1.0 MGD (including dry weather I/I) 
 Average Annual Flow   1.5 MGD 
 Maximum Day Flow   10.4 MGD 
 Average Annual I/I   0.5 MGD 
 Maximum Day I/I   8.9 MGD 
 
�3�H�U�� �F�D�S�L�W�D�� �I�O�R�Z�V�� �Z�H�U�H�� �F�D�O�F�X�O�D�W�H�G�� �X�V�L�Q�J�� �D�Y�H�U�D�J�H�� �G�D�W�D�� �I�U�R�P�� �-�D�Q�X�D�U�\�� ���������� �W�K�U�R�X�J�K���0�D�U�F�K�� ������������ �7�K�H��
�D�Y�H�U�D�J�H�� �G�U�\�� �Z�H�D�W�K�H�U���� �D�Y�H�U�D�J�H�� �D�Q�Q�X�D�O���� �D�Q�G�� �P�D�[�L�P�X�P�� �G�D�\�� �G�U�\�� �Z�H�D�W�K�H�U�� �S�H�U�� �F�D�S�L�W�D�� �I�O�R�Z�V�� ���U�H�P�R�Y�L�Q�J��
�L�Q�G�X�V�W�U�L�D�O���I�O�R�Z�V���E�D�V�H�G���R�Q���Z�D�W�H�U���X�V�H�����D�U�H���D�V���I�R�O�O�R�Z�V�� 
 

Average Dry Weather  58 gpcd 
Average Annual 100 gpcd 
Maximum Day 846 gpcd 

 
The average dry weather per capita flow is less than the USEPA nonexcessive infiltration guidance 
value of 120 gpcd, at 58 gpcd without industrial flows and 84 gpcd including industrial flows. The 
USEPA nonexcessive inflow guidance value for average wet weather flows is 275 gpcd. The daily 
average flows for each day from January 2016 through December 2019 were reviewed, and 
275 gpcd was exceeded 39 times during this period. 
 

The City has made a continual commitment to reducing I/I within its collection system. The annual 
maintenance program includes sewer cleaning and televising (7 to 10 percent of the City each year), 
manhole rehabilitation 20 to 30 manholes per year, replacing manhole covers with open pickholes (40 to 
50 each year) and sewer lining (completed as part of road reconstruction projects). 
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3.01 BACKGROUND  
 
The City operates an activated sludge WWTP with anaerobic digestion. The last major upgrade to the 
WWTP was in the late 1980s. Table 3.01-1 summarizes design criteria for WWTP. The WWTP is 
designed for an average wastewater flow of 3.1 MGD, a peak hourly flow (PHF) of 12.25 MGD, 
biochemical oxygen demand (BOD) loading of 4,315 pounds per day (lb/day), total suspended solids 
(TSS) load of 5,390 lb/day, and total phosphorus (TP) load of 166 lb/day. 
 
Figure 3.01-1 shows a site plan of the WWTP. Raw 
wastewater is lifted vertically approximately 20 feet by 
three screw pumps, then screened by climber-type 
mechanical bar screens with approximately 
one-half-inch clear openings. From the screens, 
wastewater flows through two vortex-type grit removal 
systems. Screenings and grit are hauled to a landfill for 
disposal.  
 
Following screening and grit removal, wastewater flows to the aeration system. Ferrous chloride is added 
to the wastewater for chemical phosphorus  (CPR) upstream of the aeration system. The aeration system 
consists of three tanks that operate in parallel. After aeration, mixed liquor (ML) is split between two final 
clarifiers. Final effluent is then disinfected with ultraviolet (UV) light before being discharged into the 
harbor.  
 
Sludge is thickened with a gravity belt thickener (GBT) before anaerobic digestion. 
Anaerobically-digested sludge is thickened with a GBT, transferred to storage, and later land-applied. 
The Wisconsin Pollutant Discharge Elimination System (WPDES) permit does allow blending during wet 
weather, or high flow conditions, when peak wastewater flow to the WWTP exceeds the maximum design 
and operating capacity of the biological treatment processes, and when necessary, to avoid severe 
property damage to the WWTP. 
 
3.02 UNIT PROCESS DESCRIPTIONS 
 
�$���V�X�P�P�D�U�\���R�I���W�K�H���:�:�7�3���S�U�R�F�H�V�V�H�V���D�Q�G���H�[�L�V�W�L�Q�J���G�H�V�L�J�Q���F�U�L�W�H�U�L�D���L�V���L�Q�F�O�X�G�H�G���L�Q���$�S�S�H�Q�G�L�[���%���D�Q�G���G�L�V�F�X�V�V�H�G��
�D�V���I�R�O�O�R�Z�V���� 
 
�$�� �,�Q�I�O�X�H�Q�W���6�H�Z�H�U 
 
�7�K�H�U�H���L�V���D�Q���H�[�L�V�W�L�Q�J���������L�Q�F�K���L�Q�I�O�X�H�Q�W���V�H�Z�H�U���W�K�D�W���F�R�Q�Y�H�\�V���Z�D�V�W�H�Z�D�W�H�U���W�R���W�K�H���:�:�7�3�����7�K�H�U�H���D�U�H���Q�R���N�Q�R�Z�Q��
�F�D�S�D�F�L�W�\���L�V�V�X�H�V���Z�L�W�K���W�K�H���L�Q�I�O�X�H�Q�W���V�H�Z�H�U���D�G�M�D�F�H�Q�W���W�R���W�K�H���:�:�7�3�����7�K�H���&�L�W�\���L�V���F�X�U�U�H�Q�W�O�\���F�R�P�S�O�H�W�L�Q�J���D���F�R�O�O�H�F�W�L�R�Q��
�V�\�V�W�H�P���P�D�V�W�H�U���S�O�D�Q���W�R���U�H�Y�L�H�Z���W�K�H���F�D�S�D�F�L�W�\���R�I���V�H�Z�H�U�V���W�K�U�R�X�J�K�R�X�W���W�K�H���&�L�W�\�� 
 
�%�� �,�Q�I�O�X�H�Q�W���)�O�R�Z���0�H�W�H�U�L�Q�J���D�Q�G���6�D�P�S�O�L�Q�J 
 
�,�Q�I�O�X�H�Q�W���I�O�R�Z�V���D�U�H���P�H�D�V�X�U�H�G���E�\���D���W�Z�R���I�R�R�W���3�D�U�V�K�D�O�O���I�O�X�P�H�V���O�R�F�D�W�H�G���L�Q���D�Q���R�X�W�G�R�R�U���F�K�D�Q�Q�H�O���X�S�V�W�U�H�D�P���R�I���U�D�Z��
�Z�D�V�W�H�Z�D�W�H�U���S�X�P�S�L�Q�J�����7�K�H���P�D�[�L�P�X�P���F�D�S�D�F�L�W�\���R�I���W�K�H�������I�R�R�W���3�D�U�V�K�D�O�O���I�O�X�P�H���L�V���D�S�S�U�R�[�L�P�D�W�H�O�\���������� �0�*�' ���� 
 

�)�O�R�Z�V �5�D�W�H�G���&�D�S�D�F�L�W�\ 
�����'�H�V�L�J�Q���$�Y�H�U�D�J�H ���������0�*�'  
�����3�H�D�N���+�R�X�U�O�\ �������������0�*�'  
�%�2�'���/�R�D�G �������������O�E���G�D�\ 
�7�6�6���/�R�D�G �������������O�E���G�D�\ 
�7�3���/�R�D�G ���������O�E���G�D�\ 

 
Table 3.01-1  City WWTP   

Design Capacities  
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�$�Q���D�X�W�R�P�D�W�L�F���V�D�P�S�O�H�U�� �L�V�� �O�R�F�D�W�H�G���R�X�W�V�L�G�H�� �L�Q�� �W�K�H�� �U�D�Z�� �Z�D�V�W�H�Z�D�W�H�U�� �S�X�P�S�L�Q�J�� �V�W�D�W�L�R�Q���Z�K�L�F�K�� �F�R�O�O�H�F�W�V���D���U�D�Z��
�Z�D�V�W�H�Z�D�W�H�U���V�D�P�S�O�H���G�R�Z�Q�V�W�U�H�D�P���R�I���L�Q�I�O�X�H�Q�W���I�O�R�Z���P�H�W�H�U�L�Q�J�����7�K�H���V�D�P�S�O�H���G�R�H�V���Q�R�W���F�R�Q�W�D�L�Q���S�U�R�F�H�V�V���U�H�W�X�U�Q��
�I�O�R�Z�V���I�U�R�P���W�K�H���:�:�7�3���Z�K�L�F�K���D�U�H���G�L�V�F�K�D�U�J�H�G���X�S�V�W�U�H�D�P���R�I���L�Q�I�O�X�H�Q�W���I�O�R�Z���P�H�W�H�U�L�Q�J���D�Q�G���V�D�P�S�O�L�Q�J�� 
 
�&�� �5�D�Z���:�D�V�W�H�Z�D�W�H�U���3�X�P�S�L�Q�J 
 
The raw wastewater pumping station was originally constructed as part of the 1988 upgrades project and 
houses three raw wastewater screw pumps. The pumping station is located on the exterior of the 
Headworks Building. The screw pumps are uncovered and were last replaced in 2006. The replacement 
included the screws and motors. The lower bearing for the north screw was replaced in 2018. A carbide 
product was added to the tips of the flights on the screw pumps in 2013 and 2014 and has lengthened 
the life of the screws.  
 
�' �� �0�H�F�K�D�Q�L�F�D�O���6�F�U�H�H�Q�L�Q�J 
 
The climber-type mechanical screens have a capacity of 12.25 MGD each and operate based on WWTP 
flow. The existing screening capacity is greater than the observed PHF rate of 15 MGD. The screens 
were modified in 2005 to convert the lower 3 feet of the screen to one-half-inch clear openings to improve 
capture. The upper section of the screen remained with 3/4-inch clear openings. The screens are 
operated based on flow and include a high-level float that triggers continuous operation of the screen. 
The industry trend for WWTPs involves the installation of fine screens with clear opening sizes of 1/4-inch 
or less to help remove more inert materials (such as plastics) that can impact downstream processes 
and pumps and land application. The screens with finer clear opening sizes are typically operated based 
on level that allows a mat of screenings to develop before calling for a screen run cycle.  
 
WWTP staff have noted that more flow is directed to the west screen due to the channel configuration. 
Both mechanical fine screens had rakes, bearings, and seals replaced in 2013. Vibration has been 
observed at the gear boxes during operation. 
 
Currently, screenings are conveyed to a dumpster with no washing to remove organic material or odor 
control. The screenings conveyor was installed as part of the 1988 WWTP upgrade. WWTP staff have 
replaced the conveyor rubber trays and rollers. WWTP staff have noted that access to change the belts 
is difficult. Installation of a screw conveyor and wash press would help return organic material to the 
WWTP for treatment and help reduce odors by reducing the amount of organic material transferred to 
the dumpster and enclosing the screenings transfer process. 
 
�(�� �*�U�L�W���5�H�P�R�Y�D�O 
 
The vortex grit collectors were installed during the 1988 WWTP upgrade and include two concrete 
chambers with air lift pumps to remove accumulated grit. The capacity of each unit is 12.25 MGD. The 
air lift pumps have a capacity of 120 gallons per minute (gpm) each. In 2008, the paddles and shafts 
were replaced on the collectors and the air lift piping changed to stainless steel. The air lift pump column 
was not replaced. In 2015, the motor and drive on the south collector was replaced. WWTP staff have 
indicated that fine grit can plug the air lift pumps; however, air can be blown back through the pumps to 
loosen the grit. The pumps do have a programmed scour cycle to help prevent plugging. Ideally, the air 
lift pumps would be replaced with a centrifugal pump; however, installation of piping to install a centrifugal 
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grit pump is cost prohibitive because it would require removal of the concrete floor in the 
Headworks Building to access the bottom of the grit chambers. Both grit collectors are typically in service. 
 
Grit from the grit collectors is conveyed by gravity to the grit classifier. The grit classifier was installed in 
2005 and has a capacity of 320 gpm. In 2018, the screw and wear bars were replaced. The grit classifier 
runs every time an air lift pump runs. To help reduce odors and return organics back to the WWTP, a grit 
washer could be installed. 
 
F. Activated Sludge Treatment 
 
Aeration Tank Nos.1, 2, and 3 were constructed as a part of the 1988 project. The rectangular aeration 
tanks have dimensions of 30 feet by 113 by 17.5 feet (side water depth [SWD]) for a volume of 
1,332,000 gallons. The aeration tanks currently are operated to remove BOD and ammonia from the 
influent flow; however, the original WWTP design criteria are based on BOD removal only. The aeration 
�V�\�V�W�H�P�¶�V���G�H�V�L�J�Q���P�D�[�L�P�X�P���P�R�Q�W�K���O�R�D�G�L�Q�J���U�D�W�H���L�V���D�S�S�U�R�[�L�P�D�W�H�O�\���������S�R�X�Q�G�V���&�%�2�'5 per 1,000 cubic feet, 
which meets Wisconsin Department of Natural Resources (WDNR) NR110 requirements for conventional 
aeration of 40 pounds CBOD5 per 1,000 cubic feet. The current maximum month loading rate is 
approximately 20 lb CBOD5 per 1,000 cubic feet. The hydraulic detention time at the daily average 
flows (DAF) of 3.1 MGD is ten hours and approximately 21 hours at current DAF or 1.5 MGD.  
 
Currently, the tanks are operated in parallel, but they can be operated in series at DAF, if desired. 
Screened and degritted wastewater along with return activated sludge (RAS) enter the aeration tank 
splitter structure located on the southwest corner of the tanks. ML is distributed to each of the three 
aeration tanks at the south end of the tanks. Piping is available to step feed each aeration tank, but staff 
have indicated that the valves may not be operable. The tanks can also be operated in a two-pass series 
operation with flow being directed to the north side of the east and west tanks and then flowing to the 
middle tank. 
 
Dissolved oxygen (DO) probes were installed in 2011 in each tank and control operation of the blowers. 
The diffusers in the tanks were replaced in 2009 with Sanitaire Silver Series 9-inch membrane diffusers. 
The diffusers are installed uniformly throughout the basins with no change in density from the upstream 
to the downstream end of the tanks. All air piping is original to the 1988 project. Air distribution is 
controlled by throttling valves in the aeration piping. Aeration tanks and diffusers are cleaned once every 
three years. 
 
As part of the 1988 upgrade, four 2,000 standard cubic feet per minute (scfm) centrifugal blowers were 
installed in the Blower Building. Currently one of the existing blowers is operational. In 2011, a 2,600 scfm 
rotary screw type blower was installed with a variable frequency drive (VFD) to replace one of the existing 
blowers. This blower runs 24 hours a day, seven days a week and is more energy efficient than the 
blowers installed as part of the 1988 upgrade. In 2022, a 3,200-scfm rotary screw type blower was 
installed. Currently, the three aeration blowers have a firm capacity of 4,600 scfm. The required peak 
month aeration capacity was calculated using the maximum month BOD loading of 5,394 lb/day, an 
oxygen demand of 1.1 pounds oxygen per pound of BOD, oxygen transfer efficiency of 11 percent, and 
a peaking factor of 1.5. The required aeration capacity for BOD only is 3,240 scfm. The City has a monthly 
average ammonia limit of 14 milligrams per liter (mg/L) (June through September), 20 mg/L (April and 
May), and 23 mg/L (October through March) and consistently removes ammonia to below 2 mg/L. The 
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weekly average ammonia limit is 23 mg/L year-round. The calculated peak month required aeration 
capacity for BOD removal and nitrification (assuming an oxygen demand for nitrification of 4.6 pounds O2 
per pound of total Kjeldahl nitrogen [TKN]) is 5,010 scfm, which is greater than the existing WWTP firm 
aeration capacity of 4,600 scfm. Addition of a third new blower is required to provide firm aeration 
capacity. 
 
The VFD is installed on the new blower and is subjected to heat, which may have contributed to the VFD 
requiring replacement twice in less than 10 years. In 2019 the air end and screw were replaced on the 
new blower. WWTP staff have indicated all valves for the blowers are in good condition. The blowers are 
controlled by DO probes that typically have a DO set point of 1.75 parts per million (ppm) for all three 
aeration basins. If DO falls below 1.0 ppm, a second blower will operate. 
 
�*�� �)�L�Q�D�O���&�O�D�U�L�I�L�H�U�V 
 
Final Clarifier Nos. 1 and 2 were constructed as part of the 1988 project. The Tow-Bro style circular 
clarifiers have a diameter of 70 feet and a SWD of 15 feet. The rated capacity of the clarifiers is 
approximately 9.3 MGD total based on a surface overflow rate of 1,200 gpd (gallons per day) per square 
foot (gpd/sf). The clarifiers are a known bottleneck in the system at higher flows where solids washout 
has been observed. Both clarifiers were refurbished in 2013 and 2014 including seals on the center 
column, bearings, and motors. Torque switches were not replaced. All carbon steel clarifier components 
were also repainted. An algae washing system consisting of spray washers automatically removes algae 
from the clarifier troughs; however, it does not prevent algae from growing, which leads to algae 
accumulation downstream of the troughs. The adjacent maintenance tunnel houses the RAS, waste 
activated sludge (WAS), and scum pumps and are discussed later in this section. 
 
�+�� �&�3�5 
 
Ferrous chloride is used for CPR at the City WWTP. The 5,500 gallon ferrous chloride tank was installed 
in approximately 1974. Two 15-gpm ferrous chloride air operated diaphragm pumps were installed in 
2005 and 2016 and pump ferrous chloride to the upstream side of the aeration tanks for CPR.  
 
�,�� �'�L�V�L�Q�I�H�F�W�L�R�Q 
 
Disinfection of the WWTP effluent is achieved through the use of UV disinfection. The existing 
Trojan UV 2000 disinfection system is currently being replaced with a Trojan 3000 Plus system. The 
Trojan 3000 Plus system has a peak design flow capacity of 13.9 MGD and a hydraulic pass flow of 
17.0 MGD at a UV transmissivity of 61 percent. The system includes two banks installed in series in one 
channel with ten racks/bank, and six horizontal lamps per rack, for a total of 120 lamps. The system is 
equipped with an automatic wiping system. The UV system electrical equipment is installed within the 
Sludge Pumping/UV Building. The water level in the channels is controlled by a weighted gate. 
 
�-�� �$�Q�D�H�U�R�E�L�F���'�L�J�H�V�W�L�R�Q 
 
�7�K�H�� �&�L�W�\�¶�V�� �:�:�7�3�� �X�V�Hs a two-stage mesophilic anaerobic digestion system to stabilize sludge. The 
system consists of a 45-foot-diameter primary digester that was constructed as part of the 1988 project, 
a 32-foot-diameter primary digester that repurposed an existing tank as part of the 1988 project, and a 
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32-foot-diameter secondary digester that repurposed an existing tank as part of the 1988 project. Each 
tank had a new cover installed as part of the 1988 project. The primary digesters have floating covers 
and the secondary digester has a gas holder membrane cover. The secondary digester is not heated or 
mixed. A new membrane cover was installed in 2000 on the secondary digester. The digesters were last 
cleaned in 2014. 
 
Both primary digesters are mixed by unconfined gas-injections systems using floor-mounted diffuser 
boxes and gas compressors. The gas mixing system for the 32-foot-diameter Primary Digester No. 1 
includes two 50-scfm (only one is currently operational), 10.8-pounds-per-square-inch (psi) gas 
compressors that were installed in 2008. The gas mixing system for the 45-foot-diameter 
Primary Digester No. 2 includes two 80 scfm, 12.8 psi gas compressors that were installed in 2014. No 
modifications have been made to the mixing system except replacement of compressors as previously 
noted. 
 
Three single-stage progressing cavity digester recirculation pumps with a capacity of 175 gpm each 
recirculate sludge through the heater exchangers and digesters. Typically, two of the three pumps run 
continuously. Each pump has been rebuilt once with new seals, bearings, rotor, and stator since the 
original installation. Pump M75 was rebuilt within the last five years and all moving parts were replaced 
except the motor. Pump M76 has a shaft that is in poor condition and requires replacement. Pump M77 
was rebuilt several years ago and has an estimated remaining operating life of five years. 
 
The sludge boilers and heat exchangers were installed as part of the 1988 upgrades project. The units 
provide heat for the sludge in and being pumped to the primary digesters. WWTP staff indicated that no 
major maintenance has been performed on the equipment. WWTP staff indicated that both units are 
planned to be fully rebuilt in 2020 and 2021. These units also run on natural gas if the digester gas supply 
is not sufficient for heating demands. 
 
Two single-stage progressing cavity sludge transfer pumps located in Room 120 with a capacity of 
150 gpm each transfer sludge from Primary Digester No. 1 to the secondary digester. The pumps are 
original from the 1988 project and have had the packing replaced once in their life. The pumps typically 
operate 45 minutes per day. 
 
Two single-stage progressing cavity sludge transfer pumps located in Room 124 with a capacity of 
150 gpm each transfer sludge from Primary Digester No. 2 to the secondary digester. The pumps are 
original from the 1988 project and have had the packing replaced once in their life. The pumps typically 
operate 45 minutes per day. 
 
The existing anaerobic digestion system is used to digest thickened waste activated sludge (TWAS). The 
primary digestion volume is 334,400 gallons. Using the existing design loading of 4,315 pounds BOD per 
day, a sludge yield of 0.7 pounds per pound biochemical oxygen demand (lb/lb BOD), and 70 percent 
volatile solids (VS) the digester loading rate is 45 pounds VS per 1,000 cubic feet. The detention time 
(assuming TWAS is thickened to 5 percent solids) is approximately 49 days. The system has sufficient 
capacity to meet WDNR requirements for a 15-day detention time and maximum system loading rate of 
80 pounds VS per 1,000 cubic feet of volume per day. 
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The digester gas safety equipment including flame traps, flame arrestors, drip traps, and pressure relief 
valves were installed as part of the 1988 upgrade project. The waste gas burner was installed in 2013. 
The piping to the waste gas burner is back pitched and condensate accumulates in the piping and can 
block the passage of digester gas. Replacement of the piping to the waste gas burner to eliminate the 
low spot in the piping is recommended.  
 
�.�� �*�U�D�Y�L�W�\���%�H�O�W���7�K�L�F�N�H�Q�L�Q�J���D�Q�G���6�O�X�G�J�H���3�X�P�S�L�Q�J 
 
There are two sets of pumps that convey sludge to the GBTs. Currently, WAS is pumped directly from 
the final clarifiers to the GBTs so sludge wasting can only occur when a GBT is being operated.Two 
single-stage progressing cavity pumps located in Room 126 with a capacity of approximately 200 gpm 
each feed digested sludge to the GBT dedicated to thickening anaerobically digested sludge. These 
pumps are original from the 1988 project and have had no major modifications since installation. 
 
Two, GBTs, with 2-meter wide belts, thicken anaerobically digested sludge and WAS. The GBTs have a 
rated capacity of approximately 1,000 pounds per hour per unit and 200 gpm per unit based on 1.0 
percent solids. Each GBT can be used to thicken WAS or anaerobically digested sludge; however, WAS 
is typically fed to the west GBT at approximately 0.7 to 0.8 percent and anaerobically digested sludge is 
fed to the east GBT at approximately 2.0 percent. The GBTs used to thicken WAS and anaerobically 
digested sludge were rebuilt (rollers revulcanized, new chicanes, pillow blocks, belt, side seals, bellows, 
bearings, and doctor blades) in 2006 and 2013, respectively. Motors were not replaced as part of the 
rebuild. In 2018 a new belt and side seals were installed on the GBT used to thicken WAS. The air 
compressors providing air were replaced in 2010. The polymer feed system was installed in 2005. 
Polymer pumps have been rebuilt and replaced since 2005. The dates of the rebuilds and replacement 
is not known. Polymer is pumped with chemical metering pumps to polymer makeup units before injection 
in the sludge feed lines. Polymer is stored in 55-gallon drums. 
 
Thickened sludge is stored in the thickened sludge holding tanks. The thickened sludge holding tanks 
were constructed from a repurposed secondary clarifier in the current digester building. The two tanks fill 
one half of the former clarification basin and have a wall separating them. The thickened WAS, TAS-1, 
and TAS-2 pumps are housed in one-half of the basin. 
 
Two single-stage progressing cavity 100 gpm thickened WAS pumps transfer thickened WAS from the 
thickened sludge holding tanks through the combination boilers and heat exchangers to the primary 
anaerobic digesters. Pump control is based on flow or time with pinch valves opening and closing to 
control flow to each digester. The rotors and stators have been replaced several times since 1988 on the 
thickened WAS pumps and the rotors and stators have an approximate remaining operating life of three 
to four years. 
 
Two single-stage progressing cavity thickened anaerobic sludge transfer pumps with capacities of 
approximately 100 gpm (TAS-1) and 700 gpm (TAS-2) pump thickened anaerobically digested sludge 
from the thickened anaerobic sludge wet well to the sludge storage tanks. TAS-1 is only used as a backup 
to TAS-2. TAS-1 was rebuilt in 2012. TAS-2 was rebuilt in 2018 with a new rotor and stator and motor 
replaced in 2019. 
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�/�� �%�L�R�V�R�O�L�G�V���'�L�V�S�R�V�D�O���D�Q�G���6�W�R�U�D�J�H 
 
Liquid biosolids storage is provided by two 70-foot-diameter steel sludge storage tanks with a total volume 
of approximately 1,500,000 gallons, which provides approximately 309 days of storage at design loading 
rates, well above NR 204 requirements of 180 days. Currently sludge is hauled once per year and total 
volume of sludge hauled per year ranges from 1,000,000 to 1,350,000 gallons. The sludge storage tanks 
were installed as part of the 1988 upgrades project. These tanks are constructed with a 9-foot-high 
concrete knee wall and epoxy-coated steel. Both tanks have had spot repairs and recoating completed 
since construction. The tanks do not have a dedicated mixing system. Sludge is recirculated within the 
two sludge storage tanks and pumped to the trucks for loading by two single stage progressing cavity 
sludge transfer pumps with a capacity of approximately 500 gpm, each. Pumps are operated once or 
twice a month to mix stored sludge. The pump rotor and stator were replaced in 2013 and 2015 on each 
pump.  
 
�1���� �2�W�K�H�U���6�\�V�W�H�P�V 
 
 ���� �3�O�D�Q�W���:�D�W�H�U���6�\�V�W�H�P 
   

�(�I�I�O�X�H�Q�W�� �Z�D�W�H�U�� �I�R�U�� �:�:�7�3�� �U�H�X�V�H�� �L�V�� �S�X�P�S�H�G�� �I�U�R�P�� �W�K�H�� �H�[�L�V�W�L�Q�J�� �F�K�D�Q�Q�H�O�� �D�I�W�H�U�� �8�9�� �G�L�V�L�Q�I�H�F�W�L�R�Q�� �E�\��
�S�X�P�S�V�� �L�Q�� �W�K�H�� �8�9�� �5�R�R�P�� �W�R�� �D���K�\�G�U�R�S�Q�H�X�P�D�W�L�F���W�D�Q�N���� �7�K�H�� �:�:�7�3�� �H�I�I�O�X�H�Q�W�� �Z�D�W�H�U�� �L�V�� �G�L�V�W�U�L�E�X�W�H�G�� �W�R��
�Y�D�U�L�R�X�V���X�V�H�V���W�K�U�R�X�J�K�R�X�W���W�K�H���V�L�W�H���� 
 
���� �(�O�H�F�W�U�L�F�D�O���6�H�U�Y�L�F�H���D�Q�G���(�T�X�L�S�P�H�Q�W���&�R�Q�W�U�R�O�V 
 
The electrical systems were generally installed at the same time as its associated structures as 
part of the 1988 WWTP Upgrade Project. Electrical equipment including motor control centers 
(MCCs), wiring, conduit, starters, disconnects, and such, typically have an expected life of 30 to 
40 years, which can be extended with proactive maintenance and well-controlled environmental 
conditions (no exposure to hazardous gases, low moisture, and moderate temperatures). VFDs 
typically have an expected life of 15 to 20 years. Electrical control devices such as motorized 
valves, probes, and ultrasonic level detection have a useful life of five to 15 years depending on 
installation conditions, such as exposure to the elements and corrosion potential. 
 
 
���� �6�W�D�Q�G�E�\���(�O�H�F�W�U�L�F�D�O���6�H�U�Y�L�F�H 
 
The �&�L�W�\�¶�V WWTP is currently served by two independent electrical services from 
We Energies (Wisconsin Electric Power Company and Wisconsin Gas Company). The primary 
service provides power to the entire site and all equipment and the secondary service acts as an 
alternative power source for the raw wastewater pumps, UV disinfection system, mechanical fine 
screens, grit collectors, final clarifiers, the sump pumps in the tunnel, several lighting panels, and 
other miscellaneous loads in the event of a power failure to the primary service. The existing 
secondary service at the WWTP meets the current WDNR NR 110 code minimum requirements 
to provide primary settling and effluent disinfection under all design flow conditions.  
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The City is currently completing a project to install a 500-kilowatts (kW) diesel standby generator 
and 1,200-ampere (amp) automatic transfer switch. The new generator is anticipated to be 
operational by the end of 2022.   
   
���� �+�H�D�W�L�Q�J���9�H�Q�W�L�O�D�W�L�R�Q�����D�Q�G���$�L�U���&�R�Q�G�L�W�L�R�Q�V�����+�9�$�&�� 
 
The majority of the structures on-site, and the associated heating and ventilation systems, were 
built or upgraded as part of the 1988 WWTP Upgrade Project. Heating to the process areas in 
the Administration and Digester Buildings, tunnel, Headworks Building, and Blower Building is 
supplied by two hot water boilers and pumps that pump hot water through the facilities to hot 
water unit heaters. All hot water piping at the facility was installed as part of the 1988 WWTP 
Upgrade Project. Inspections and cleaning of the boilers are performed by staff every five to ten 
years. Heating to the UV and Sludge Pumping Building is supplied by natural gas unit heaters. 
Heat to the nonprocess areas in the Administration Building is generally provided by fin tube 
radiators. HVAC equipment, boilers, and heating hot water pumps installed during this era are 
generally past their useful life and should be scheduled for replacement during relevant projects. 
 
���� �6�W�U�X�F�W�X�U�H�V 
 
The majority of the structures on-site were built or upgraded as part of the 1988 upgrades project. 
Most tanks are cast-in-place concrete structures that appear to be in relatively good condition for 
their age. The two sludge storage tanks are aboveground steel tanks with a concrete base. 
Assessment is based on visual observations of these structures in use at the time of Strand 
Associates Inc.�Š�¶s (Strand�¶�V) walk-through and discussions with WWTP staff.  
 
The buildings generally consist of cast-in-place concrete footings and slabs with the aboveground 
portions constructed of masonry walls with precast or cast-in-place concrete roof structures. The 
buildings appear to be in good condition from a structural perspective. Doors and windows 
appeared to be in good condition for their age. The finishes in most areas appeared to be in 
relatively good condition. 
 
It is understood that a WWTP-wide reroofing project was performed within the last four to five 
years, which replaced all the facility roofs. Three green roofs were installed as a part of the project. 

 
�������� �,�1�)�/�8�(�1�7���)�/�2�:�6���$�1�'���/�2�$�'�6 
 
�,�Q�I�O�X�H�Q�W���I�O�R�Z���L�V���P�H�D�V�X�U�H�G���X�S�V�W�U�H�D�P���R�I���U�D�Z���Z�D�V�W�H�Z�D�W�H�U���S�X�P�S�L�Q�J���E�\���D�������I�R�R�W���3�D�U�V�K�D�O�O���I�O�X�P�H�����7�K�H���L�Q�I�O�X�H�Q�W��
�I�O�R�Z�V���G�R���Q�R�W���L�Q�F�O�X�G�H���S�U�R�F�H�V�V���U�H�W�X�U�Q���I�O�R�Z�V���I�U�R�P���W�K�H���:�:�7�3�������7�D�E�O�H�����������������V�K�R�Z�V���P�R�Q�W�K�O�\���:�:�7�3���L�Q�I�O�X�H�Q�W��
�G�D�W�D�� �I�R�U�� �-�D�Q�X�D�U�\�� ���������� �W�K�U�R�X�J�K���0�D�U�F�K�� �������������$�Y�H�U�D�J�H�� �D�Q�Q�X�D�O�� �I�O�R�Z�V�� �I�U�R�P�� ������������ ������������ �D�Q�G�� ���������� �Z�H�U�H��
������ MGD���� ��������MGD���� �D�Q�G����������MGD���� �U�H�V�S�H�F�W�L�Y�H�O�\�����$�Y�H�U�D�J�H���G�D�L�O�\���I�O�R�Z�V���D�U�H���D�S�S�U�R�[�L�P�D�W�H�O�\���R�Q�H���K�D�O�I�� �R�I���W�K�H��
�G�H�V�L�J�Q���I�O�R�Z���R�I����������MGD�����7�K�H���P�D�[�L�P�X�P���P�R�Q�W�K���I�O�R�Z���I�U�R�P�������������W�K�U�R�X�J�K���0�D�U�F�K �������� ���Z�D�V����������MGD���Z�K�L�F�K��
�L�V���������S�H�U�F�H�Q�W���R�I���W�K�H���'�$�)�����3�+�)�V���H�[�F�H�H�G�H�G������������ MGD���R�Q�F�H���I�U�R�P�������������W�R�������������R�Q���$�X�J�X�V�W�����������������������7�K�H��
�$�X�J�X�V�W�� ���������������� �����H�Y�H�Q�W���Z�D�V���J�U�H�D�W�H�U�� �W�K�D�Q�� �D�� ���������\�H�D�U�� �U�H�F�X�U�U�H�Q�F�H�� �L�Q�W�H�U�Y�D�O�� �H�Y�H�Q�W���Z�L�W�K�� �D�� �W�R�W�D�O�� �U�D�L�Q�I�D�O�O�� �R�I��
�D�S�S�U�R�[�L�P�D�W�H�O�\�����������L�Q�F�K�H�V�����7�K�H�U�H���Z�H�U�H���D�O�V�R���H�Y�H�Q�W�V���R�Q���$�S�U�L�O���������������������D�Q�G���2�F�W�R�E�H�U���������������������W�K�D�W���U�H�F�R�U�G�H�G��
�3�+�)�V�����H�I�I�O�X�H�Q�W�� �I�O�R�Z�� �P�H�W�H�U�����J�U�H�D�W�H�U�� �W�K�D�Q��������������MGD���I�R�U�� �D�S�S�U�R�[�L�P�D�W�H�O�\���V�L�[ �K�R�X�U�V���D�Q�G���Q�L�Q�H���K�R�X�U�V����
�U�H�V�S�H�F�W�L�Y�H�O�\�����7�K�H�V�H���H�Y�H�Q�W�V���Z�H�U�H���D�S�S�U�R�[�L�P�D�W�H�O�\���I�L�Y�H�����D�Q�G���������\�H�D�U���U�H�F�X�U�U�H�Q�F�H���L�Q�W�H�U�Y�D�O���H�Y�H�Q�W�V�����U�H�V�S�H�F�W�L�Y�H�O�\���� 
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�$�Y�H�U�D�J�H�� �D�Q�Q�X�D�O�� �%�2�'�� �O�R�D�G�L�Q�J�V�� �I�U�R�P�� ������������ ������������ �D�Q�G�� ���������� �Z�H�U�H�� �������������O�E���G�D�\���� �������������O�E���G�D�\���� �D�Q�G��
���������� �O�E���G�D�\�����U�H�V�S�H�F�W�L�Y�H�O�\�����7�K�H���P�D�[�L�P�X�P���P�R�Q�W�K���%�2�'���O�R�D�G�L�Q�J���Z�D�V�������������W�L�P�H�V���W�K�H���D�Y�H�U�D�J�H���%�2�'���O�R�D�G�L�Q�J����
�'�D�L�O�\���D�Y�H�U�D�J�H���D�Q�G���P�D�[�L�P�X�P���P�R�Q�W�K�O�\���%�2�'���O�R�D�G�L�Q�J�V���D�U�H���D�S�S�U�R�[�L�P�D�W�H�O�\���������D�Q�G���������S�H�U�F�H�Q�W�����U�H�V�S�H�F�W�L�Y�H�O�\��
�R�I���W�K�H���G�H�V�L�J�Q���%�2�'���O�R�D�G�L�Q�J�����$�Y�H�U�D�J�H���D�Q�Q�X�D�O���7�6�6���O�R�D�G�L�Q�J�V���I�U�R�P���������������������������D�Q�G�������������Z�H�U�H���������������O�E���G�D�\����
�������������O�E���G�D�\���� �D�Q�G�� �������������O�E���G�D�\���� �U�H�V�S�H�F�W�L�Y�H�O�\�����7�K�H�� �P�D�[�L�P�X�P�� �P�R�Q�W�K�� �7�6�6�� �O�R�D�G�L�Q�J�� �Z�D�V�� ���������� �W�L�P�H�V�� �W�K�H��
�D�Y�H�U�D�J�H�� �7�6�6�� �O�R�D�G�L�Q�J�����'�D�L�O�\�� �D�Y�H�U�D�J�H�� �D�Q�G�� �P�D�[�L�P�X�P�� �P�R�Q�W�K�O�\���7�6�6�� �O�R�D�G�L�Q�J�V�� �D�U�H�� �D�S�S�U�R�[�L�P�D�W�H�O�\������ ���D�Q�G��
����  �S�H�U�F�H�Q�W���R�I���W�K�H���G�H�V�L�J�Q���7�6�6���O�R�D�G�L�Q�J�� 
 
�3�H�U���F�D�S�L�W�D���I�O�R�Z�V���D�Q�G���O�R�D�G�V���Z�H�U�H���F�D�O�F�X�O�D�W�H�G���X�V�L�Q�J���D�Y�H�U�D�J�H���G�D�W�D���I�U�R�P���-�D�Q�X�D�U�\�������������W�K�U�R�X�J�K���0�D�U�F�K��������������
�7�K�H���S�H�U���F�D�S�L�W�D���I�O�R�Z�����U�H�P�R�Y�L�Q�J���L�Q�G�X�V�W�U�L�D�O���I�O�R�Z�V���E�D�V�H�G���R�Q���Z�D�W�H�U���X�V�H�������%�2�'���O�R�D�G�L�Q�J�����D�Q�G���7�6�6���O�R�D�G�L�Q�J���Z�H�U�H��
������ ���J�S�F�G���������������S�R�X�Q�G�V���S�H�U���F�D�S�L�W�D���S�H�U���G�D�\�����S�F�G�������D�Q�G����������  �O�E���S�F�G�����U�H�V�S�H�F�W�L�Y�H�O�\�����7�K�H�V�H���Y�D�O�X�H�V���D�U�H���D�O�O���Z�L�W�K�L�Q��
�W�\�S�L�F�D�O���U�D�Q�J�H�V���I�R�U���P�X�Q�L�F�L�S�D�O���:�:�7�3 �V�����%�D�V�H�G���R�Q���Z�D�W�H�U���X�V�H���U�H�F�R�U�G�V���I�R�U�������������W�K�H���D�Y�H�U�D�J�H���G�D�L�O�\���Z�D�W�H�U���X�V�H��
�Z�D�V���D�S�S�U�R�[�L�P�D�W�H�O�\����������MGD�����L�Q�F�O�X�G�H�V���Q�R�Q�F�R�Q�W�D�F�W���F�R�R�O�L�Q�J���Z�D�W�H�U���X�V�H�G���E�\���:�H���(�Q�H�U�J�L�H�V���W�K�D�W���L�V���Q�R�W���U�H�W�X�U�Q�H�G��
�W�R���W�K�H���F�R�O�O�H�F�W�L�R�Q���V�\�V�W�H�P�����Y�H�U�V�X�V���W�K�H������������ �L�Q�I�O�X�H�Q�W���I�O�R�Z���U�D�W�H���R�I�� ��������MGD�����7�K�H���D�G�G�L�W�L�R�Q�D�O���L�Q�I�O�X�H�Q�W���I�O�R�Z���L�V��
�O�L�N�H�O�\���D�W�W�U�L�E�X�W�H�G���W�R���,���,���L�Q�W�R���W�K�H���F�R�O�O�H�F�W�L�R�Q���V�\�V�W�H�P���� 
 
�7�K�H���&�L�W�\���G�R�H�V���U�H�F�H�L�Y�H���L�Q�G�X�V�W�U�L�D�O���Z�D�V�W�H���I�U�R�P���W�Z�R���F�X�V�W�R�P�H�U�V�����'�'���:�L�O�O�L�D�P�V�R�Q�����I�R�R�G���G�\�H���P�D�Q�X�I�D�F�W�X�U�H�U�����D�Q�G��
�.�O�H�H�Q���7�H�V�W�����V�R�D�S���D�Q�G���G�H�W�H�U�J�H�Q�W�V���� 
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�7�D�E�O�H�������������������,�Q�I�O�X�H�Q�W���)�O�R�Z�V���D�Q�G���/�R�D�G�L�Q�J�V 
  

�)�O�R�Z�� 
��MGD) 

�%�2�'���&�R�Q�F�H�Q�W�U�D�W�L�R�Q�� 
���P�J���/�� 

�%�2�'���/�R�D�G��
���O�E���G�D�\�� �7�6�6���&�R�Q�F�H�Q�W�U�D�W�L�R�Q�����P�J���/�� �7�6�6���/�R�D�G�����O�E���G�D�\�� 

��������       

�-�D�Q�X�D�U�\ ������ ������  2,400 ������  2,210 
�)�H�E�U�X�D�U�\ ������ ������  2,510 ������  2,040 
�0�D�U�F�K ������ ������  2,860 ������  2,350 
�$�S�U�L�O ������ ������  3,080 ������  2,300 
�0�D�\ ������ ������  3,380 ������  3,070 
�-�X�Q�H ������ ������  2,750 ������  2,850 
�-�X�O�\ ������ ������  2,970 ������  2,230 
�$�X�J�X�V�W ������ ������  2,540 ������  2,570 
�6�H�S�W�H�P�E�H�U ������ ������  2,740 ������  2,660 
�2�F�W�R�E�H�U ������ ������  2,470 ������  2,300 
�1�R�Y�H�P�E�H�U ������ ������  2,360 ������  2,210 
�'�H�F�H�P�E�H�U ������ ������  2,470 ������  2,250 
�$�Y�H�U�D�J�H ������ ������  �������� �� ������  ����������  
       

��������       

�-�D�Q�X�D�U�\ ������ ������  2,350 ������  2,080 
�)�H�E�U�X�D�U�\ ������ ������  2,860 ������  2,270 
�0�D�U�F�K ������ ������  2,470 ������  2,140 
�$�S�U�L�O ������ ������  2,720 ������  2,400 
�0�D�\ ������ ������  2,590 ������  2,380 
�-�X�Q�H ������ ������  2,700 ������  2,410 
�-�X�O�\ ������ ������  2,550 ������  2,390 
�$�X�J�X�V�W ������ ������  2,760 ������  2,780 
�6�H�S�W�H�P�E�H�U ������ ������  2,750 ������  2,380 
�2�F�W�R�E�H�U ������ ������  2,620 ������  3,130 
�1�R�Y�H�P�E�H�U ������ ������  2,700 ������  2,560 
�'�H�F�H�P�E�H�U ������ ������  2,490 ������  1,880 
�$�Y�H�U�D�J�H ������ ������  ����������  ������  �������� �� 
       

��������       

�-�D�Q�X�D�U�\ ������ ������  2,520 ������  1,900 
�)�H�E�U�X�D�U�\ ������ ������  3,080 ������  2,140 
�0�D�U�F�K ������ ������  2,300 ������  1,650 
�$�S�U�L�O ������ ������  2,510 ������  2,010 
�0�D�\ ������ ������  2,500 ������  2,240 
�-�X�Q�H ������ ������  2,100 ������  1,850 
�-�X�O�\ ������ ������  1,930 ������  1,720 
�$�X�J�X�V�W ������ ������  3,120 ������  2,790 
�6�H�S�W�H�P�E�H�U ������ ������  2,700 ������  2,930 
�2�F�W�R�E�H�U ������ ������  2,450 ������  2,490 
�1�R�Y�H�P�E�H�U ������ ������  2,030 ������  1,600 
�'�H�F�H�P�E�H�U ������ ������  2,210 ������  1,800 
�$�Y�H�U�D�J�H ������ ������  ���������� ������  ���������� 
��������  

     

�-�D�Q�X�D�U�\ ������ ������  ���������� ������  ���������� 
�)�H�E�U�X�D�U�\ ������ ������  ���������� ������  ���������� 
�0�D�U�F�K ������ ������  ���������� ������  ���������� 
�$�Y�H�U�D�J�H ������ ������  ���������� ������  ���������� 
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3.04 WPDES PERMIT REQUIREMENTS 
 
�7�K�H���:�:�7�3 �� �L�V�� �F�X�U�U�H�Q�W�O�\�� �R�S�H�U�D�W�L�Q�J�� �X�Q�G�H�U�� �:�3�'�(�6�� �3�H�U�P�L�W�� �1�R���� �:�,�������� �������� ������������ �W�K�D�W�� �H�[�S�L�U�H�V�� �R�Q��
�0�D�U�F�K ���� �� �������� �����$���F�R�S�\���R�I���W�K�H���S�H�U�P�L�W���L�V���L�Q�F�O�X�G�H�G���L�Q���$�S�S�H�Q�G�L�[���$�����7�K�H���S�H�U�P�L�W���L�Q�F�O�X�G�H�V���F�R�Q�F�H�Q�W�U�D�W�L�R�Q���O�L�P�L�W�V��
�I�R�U�� �H�I�I�O�X�H�Q�W�� �I�L�Y�H���G�D�\�� �E�L�R�F�K�H�P�L�F�D�O�� �R�[�\�J�H�Q�� �G�H�P�D�Q�G�� ���%�2�'�������� �7�6�6���� �7�3���� �D�P�P�R�Q�L�D���Q�L�W�U�R�J�H�Q�����1�+�����1������ �D�Q�G��
�F�K�O�R�U�L�Q�H���U�H�V�L�G�X�D�O�����/�L�P�L�W�V���D�U�H���D�O�V�R���L�Q�F�O�X�G�H�G���I�R�U���I�H�F�D�O���F�R�O�L�I�R�U�P�����D�Q�G���P�R�Q�L�W�R�U�L�Q�J���L�V���U�H�T�X�L�U�H�G���I�R�U���V�H�Y�H�U�D�O���R�W�K�H�U��
�S�D�U�D�P�H�W�H�U�V�����7�K�H���:�3�'�(�6���H�I�I�O�X�H�Q�W���O�L�P�L�W�V���D�Q�G���P�R�Q�L�W�R�U�L�Q�J���U�H�T�X�L�U�H�P�H�Q�W�V���D�U�H���V�K�R�Z�Q���L�Q���7�D�E�O�H �������������� 
 

 

Parameters  Limit Type  
Limits and 

Units  
Sample 

Frequency  Notes  
Flow Rate   MGD Daily   
BOD5 Weekly Average 45 mg/L Five per week   

Monthly Average 30 mg/L Five per week   
TSS Weekly Average 45 mg/L Five per week   

Monthly Average 30 mg/L Five per week   
pH Daily Maximum 9.0 su Five per week   

Daily Maximum 6.0 su Five per week   
Fecal Coliform Geometric Mean 400 colonies 

per 100 mL 
Two per week 

Interim limit  

E. Coli 
Geometric 
Mean�±Monthly 

126 colonies 
per 100 mL 

Two per week 
Limit implemented 
April 30, 2025 

E. Coli 

Daily Maximum 
(10 percent of 
samples not to 
exceed per 
calendar month) 

410 colonies 
per 100mL 

Monthly  
Limit implemented 
April 30, 2025 

TP Monthly Average 0.9 mg/L Five per week   
Nitrogen, NH3-N Total Weekly Average 23 mg/L Two per week 

 

Nitrogen, NH3-N Total Daily Maximum 23 mg/L Two per week 
Limit effective October 
through March 

Nitrogen, NH3-N Total Daily Maximum 20 mg/L Two per week Limit effective May 
through April 

Nitrogen, NH3-N Total Daily Maximum 14 mg/L Two per week 
Limit effective June 
through September 

Mercury, Total Recoverable Daily Maximum 5.4 mg/L Quarterly   
Arsenic, Total Recoverable    Quarterly   
Acute WET 

  
TUa Quarterly See WPDES permit 

for dates 
Chronic WET 

  
rTUc Quarterly See WPDES permit 

for dates 
su=standard unit 
mL=milliliter 
WET=Whole Effluent Toxicity 
TUa=Toxic Unit�±Acute 
rTUC=Relative Toxic Unit�±Chronic 
 
Table 3.04-1  WPDES Permit Effluent Limitations and Monitoring Requirements  
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3.05 GENERAL WWTP TREATMENT PERFORMANCE 
 
�7�D�E�O�H���������������� �O�L�V�W�V�� �W�K�H�� �P�R�Q�W�K�O�\���D�Y�H�U�D�J�H���:�:�7 �3���H�I�I�O�X�H�Q�W�� �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�� �I�R�U�� �%�2�'������ �7�6�6���� �1�+�����1���� �D�Q�G���7�3��
�I�U�R�P�� �-�D�Q�X�D�U�\ ���������� �W�K�U�R�X�J�K�� �0�D�U�F�K�� ������������ �W�K�H�� �S�H�U�L�R�G�� �U�H�Y�L�H�Z�H�G���I�R�U�� �W�K�L�V���)�D�F�L�O�L�W�L�H�V�� �3�O�D�Q�����7�K�H�� �H�I�I�O�X�H�Q�W���G�D�W�D��
�V�K�R�Z�V���W�K�H���:�:�7�3 ���F�R�Q�V�L�V�W�H�Q�W�O�\���P�H�W���L�W�V���%�2�'�����7�6�6�����1�+�����1���� �D�Q�G���7�3���O�L�P�L�W�V���G�X�U�L�Q�J���W�K�L�V���W�L�P�H���S�H�U�L�R�G�����7�K�H�U�H��
�Z�H�U�H���Q�R���H�[�F�H�H�G�D�Q�F�H�V���G�X�U�L�Q�J���W�K�L�V���W�L�P�H���S�H�U�L�R�G���D�F�U�R�V�V���D�Q�\���R�I���W�K�H���S�D�U�D�P�H�W�H�U�V�� 
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�7�D�E�O�H�������������������:�:�7�3�� �0�R�Q�W�K�O�\���$�Y�H�U�D�J�H���(�I�I�O�X�H�Q�W���4�X�D�O�L�W�\ 
 

  
�)�O�R�Z��

���0�*�' �� 

�%�2�'��
�&�R�Q�F�H�Q�W�U�D�W�L�R�Q��

���P�J���/�� 
�%�2�'���/�R�D�G��

���O�E���G�D�\�� 

�7�6�6��
�&�R�Q�F�H�Q�W�U�D�W�L�R�Q��

���P�J���/�� 

�1�+�����1��
�&�R�Q�F�H�Q�W�U�D�W�L�R�Q��

���P�J���/�� 
�7�3���&�R�Q�F�H�Q�W�U�D�W�L�R�Q��

���P�J���/�� 
��������  

      

�-�D�Q�X�D�U�\ ������ �� ������  �� �������� �������� 
�)�H�E�U�X�D�U�\ ������ �� ������  �� �������� �������� 
�0�D�U�F�K ������ ����  ������  ����  �������� �������� 
�$�S�U�L�O ������ ����  ������  ����  �������� �������� 
�0�D�\ ������ ����  ������  �� �������� �������� 
�-�X�Q�H ������ ����  ������  �� �������� �������� 
�-�X�O�\ ������ �� ������  �� �������� �������� 
�$�X�J�X�V�W ������ �� ����  �� �������� �������� 
�6�H�S�W�H�P�E�H�U ������ �� ������  �� �������� �������� 
�2�F�W�R�E�H�U ������ �� ������  �� �������� �������� 
�1�R�Y�H�P�E�H�U ������ �� ����  �� �������� �������� 
�'�H�F�H�P�E�H�U ������ ����  ������  �� �������� �������� 
�$�Y�H�U�D�J�H ������ �� ������  �� �������� �������� 
       
��������  

      

�-�D�Q�X�D�U�\ ������ ����  ������  �� �������� �������� 
�)�H�E�U�X�D�U�\ ������ �� ������  �� �������� �������� 
�0�D�U�F�K ������ �� ������  �� �������� �������� 
�$�S�U�L�O ������ ����  ������  �� �������� �������� 
�0�D�\ ������ �� ������  �� �������� �������� 
�-�X�Q�H ������ �� ������  �� �������� �������� 
�-�X�O�\ ������ �� ����  �� �������� �������� 
�$�X�J�X�V�W ������ �� ������  �� �������� �������� 
�6�H�S�W�H�P�E�H�U ������ ����  ������  �� �������� �������� 
�2�F�W�R�E�H�U ������ ����  ������  �� ���������� �������� 
�1�R�Y�H�P�E�H�U ������ ����  ������  �� �������� �������� 
�'�H�F�H�P�E�H�U ������ �� ����  �� �������� �������� 
�$�Y�H�U�D�J�H ������ ����  ������  �� �������� �������� 
       
��������  

      

�-�D�Q�X�D�U�\ ������ ����  ������  �� �������� �������� 
�)�H�E�U�X�D�U�\ ������ ����  ������  �� �������� �������� 
�0�D�U�F�K ������ �� ������  �� �������� �������� 
�$�S�U�L�O ������ ����  ������  �� �������� �������� 
�0�D�\ ������ ����  ������  �� �������� �������� 
�-�X�Q�H ������ ����  ������  �� �������� �������� 
�-�X�O�\ ������ �� ����  �� �������� �������� 
�$�X�J�X�V�W ������ ����  ������  �� �������� �������� 
�6�H�S�W�H�P�E�H�U ������ �� ������  �� �������� �������� 
�2�F�W�R�E�H�U ������ �� ������  �� �������� �������� 
�1�R�Y�H�P�E�H�U ������ ����  ������  �� �������� �������� 
�'�H�F�H�P�E�H�U ������ ����  ������  �� �������� �������� 
�$�Y�H�U�D�J�H ������ ����  ������  �� �������� �������� 
��������              
�-�D�Q�X�D�U�\ ������ ����  ������  ����  �������� �������� 
�)�H�E�U�X�D�U�\ ������ ����  ������  �� �������� �������� 
�0�D�U�F�K ������ ����  ������  �� �������� �������� 
�$�Y�H�U�D�J�H ������ ����  ������  �� �������� �������� 
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3.06 BIOSOLIDS MANAGEMENT PROGRAM  
 
�%�L�R�V�R�O�L�G�V���S�U�R�G�X�F�H�G���D�W���W�K�H���&�L�W�\�¶�V���:�:�7�3���F�R�Q�V�L�V�W���R�I���D�Q�D�H�U�R�E�L�F�D�O�O�\���G�L�J�H�V�W�H�G���D�F�W�L�Y�D�W�H�G���V�O�X�G�J�H�����$�S�S�U�R�[�L�P�D�W�H�O�\��
���������W�R�������������P�L�O�O�L�R�Q���J�D�O�O�R�Q�V�����0�*�����R�I���O�L�T�X�L�G���V�O�X�G�J�H���L�V���K�D�X�O�H�G���R�I�I���V�L�W�H���D�Q�Q�X�D�O�O�\�����7�K�L�F�N�H�Q�H�G���O�L�T�X�L�G���V�O�X�G�J�H���L�V���O�D�Q�G��
�D�S�S�O�L�H�G�� �W�R�� �D�J�U�L�F�X�O�W�X�U�D�O�� �I�L�H�O�G�V�� �E�\�� �F�R�Q�W�U�D�F�W�� �K�D�X�O�H�U�V�����$�� �P�D�V�V�� �E�D�O�D�Q�F�H�� �Z�D�V�� �F�R�P�S�O�H�W�H�G�� �W�R�� �F�D�O�F�X�O�D�W�H�� �V�O�X�G�J�H��
�J�H�Q�H�U�D�W�H�G���X�V�L�Q�J���W�K�H���I�R�O�O�R�Z�L�Q�J���G�D�W�D�� 
 

�,�Q�I�O�X�H�Q�W���)�O�R�Z�±��������MGD 
�,�Q�I�O�X�H�Q�W���%�2�'�±���������P�J���/ 
�,�Q�I�O�X�H�Q�W���7�6�6�±���������P�J���/ 
�3�H�U�F�H�Q�W���%�2�'���U�H�P�R�Y�D�O�±�������S�H�U�F�H�Q�W 
�:�$�6 ���<�L�H�O�G�±���������O�E���O�E���%�2�' 
�:�$�6���7�R�W�D�O���6�R�O�L�G�V�±�����������S�H�U�F�H�Q�W 

 
�'�L�J�H�V�W�H�U���3�H�U�I�R�U�P�D�Q�F�H�� 
 �:�$�6���9�6�±���� ���S�H�U�F�H�Q�W 
 �9�6���5�H�G�X�F�W�L�R�Q�±�������S�H�U�F�H�Q�W 
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Information on population trends and projections for future flows and waste loads are presented in 
this section. Current and projected flows and loadings are developed to evaluate alternatives for 
improvements to the WWTP and to develop preliminary design criteria. Projections of flows and 
loadings were made for a 20-year planning period through the year 2043. 
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Figure  4.02-1  Existing and Project ed Population Data  
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Figure 4.02 -2  City Sanitary Sewer Ser vice Area  
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This flow is less than the current DAF rate of 3.1 MGD. The purpose of this Facilities Plan is not to derate 
the WWTP. Since the 2043 projected flow is less than the DAF, the existing DAF will be used. PHFs 
govern design for several unit processes including sedimentation. NR 110 recommends the use of a 
peaking factor of 2.0 to 2.5 to estimate PHF from average design flow for communities with populations 
between 10,000 and 100,000 when actual data is unavailable. Based on a review of wet weather data 
from 2015 through 2018 the highest PHF metered was greater than 15 MGD on April 8, 2015, August 
27, 2018, and October 2, 2019, which is significantly higher than NR 110 recommended peaking factors. 
Currently, the final clarifiers are the bottleneck in system with a total capacity of 9.3 MGD. Addition of a 
third 70-foot-diameter clarifier would provide a rated clarification capacity of 13.9 MGD, which is still less 
than 15 MGD. To reduce the PHFs to less than 15 MGD the City is actively pursuing removal of I/I by 
lining sanitary sewers annually and rehabilitating manholes. In addition, the capacity of the two existing 
clarifiers has proven to be greater than 10 MGD because the clarifiers have been able to convey all wet 
weather events without overtopping or a catastrophic washout of solids. �3�U�R�M�H�F�W�H�G���%�2�'���D�Q�G���7�6�6���O�R�D�G�L�Q�J�V��
�Z�H�U�H���F�D�O�F�X�O�D�W�H�G���X�V�L�Q�J���W�K�H���D�Y�H�U�D�J�H���O�R�D�G�L�Q�J�V������������ ���S�F�G���I�R�U���%�2�'�����D�Q�G���������� ���S�F�G���I�R�U���7�6�6���D�Q�G���D�Q���D�O�O�R�Z�D�Q�F�H��
�R�I�������S�H�U�F�H�Q�W���W�R���D�F�F�R�X�Q�W���I�R�U���I�X�W�X�U�H���X�Q�S�O�D�Q�Q�H�G���L�Q�G�X�V�W�U�L�D�O���I�O�R�Z�V�����6�S�H�F�L�I�L�F���F�D�O�F�X�O�D�W�L�R�Q�V���D�U�H���D�V���I�R�O�O�R�Z�V�� 
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Peak monthly BOD loadings need to be considered for biological treatment system design. Based on 
2016 through 2018 data, the ratio of peak month to annual average loading was 1.30. The peak month 
tends to occur in the spring or summer months. The peak month BOD and TSS loadings projected for 
year 2043 are 4,490 pounds of biochemical oxygen demand per day (lb/BOD/day) and 4,050 pounds of 

  2016 through 
2018 Year 2043 

Original Plan t 
Design Capacity 2 

Recommended 
Design  

Population 11,9331 15,094 16,200 16,200 

DAF 
(2016 through 2018) (MGD) 

1.5 1.77 3.1 3.1 

PHF (MGD)2 >15.0 >15.0 12.25 13.9 

Peak Instantaneous Flow (MGD)2 >15.0 >15.0 NA 13.9 

BOD Load (lb/day)3 2,600 3,490 4,315 4,315 

TSS Load (lb/day)3 2,300 3,010 5,386 5,386 
1Based on Department of Administration (DOA) published population estimate for 2018. 
2Maximum reading is 15.0 MGD because of recording limitations. This occurred on April 8, 2015, August 27, 2019, and October 2, 2019. 
3Average day BOD and TSS loadings.  

 
Table 4.03-1 Flow and Load Projections  
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total suspended solids per day (lb/TSS/day), which are approximately 83 and 54 percent of the maximum 
month design capacities of 5,394 lb BOD/day and 7,540 lb TSS/day. As previously discussed, the 
purpose of this Facilities Plan is not to derate the WWTP, but to verify major unit processes have capacity 
for projected growth. 
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Year 2018 
Year 2043 with  

5 Percent Factor  
Recommended  

Design  

WAS at 0.85 percent solids (gpd) 24,400 34,400 40,500 

Total Sludge to Digesters at 
5 percent solids (gpd) 

4,100 5,850 6,880 

Sludge Hauled to Fields at 4.5 to 
5.5 percent (gal/year) 933,000 to 1,114,0001 1,328,000 to 1,620,000 1,560,000 to 1,912,000 

1Typical range from previous years. 
gal/year=gallons per year 
 

Table 4.04-1  Sludge  Projections  
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�3�H�U�P�L�W���O�L�P�L�W�V���D�Q�G���U�H�J�X�O�D�W�R�U�\���V�W�D�Q�G�D�U�G�V���D�U�H���U�H�Y�L�V�H�G���D�V���V�R�F�L�H�W�\�¶�V���X�Q�G�H�U�V�W�D�Q�G�L�Q�J���R�I���L�W�V���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���L�P�S�D�F�W��
�J�U�R�Z�V�����,�P�S�O�H�P�H�Q�W�D�W�L�R�Q���R�I���Q�H�Z���S�H�U�P�L�W���O�L�P�L�W�V���D�Q�G���U�H�J�X�O�D�W�R�U�\���V�W�D�Q�G�D�U�G�V���F�D�Q���U�H�T�X�L�U�H���V�X�E�V�W�D�Q�W�L�D�O���F�K�D�Q�J�H�V���L�Q��
�:�:�7�3 ���R�S�H�U�D�W�L�R�Q�V�� �D�Q�G�� �Q�H�H�G�V���� �1�H�Z�� �U�H�J�X�O�D�W�L�R�Q�V�� �D�I�I�H�F�W�� �H�I�I�O�X�H�Q�W�� �O�L�P�L�W�V�� �D�Q�G���W�K�H�� �G�L�V�S�R�V�D�O�� �R�I�� �V�O�X�G�J�H�� �R�U��
�E�L�R�V�R�O�L�G�V�����D�P�R�Q�J���R�W�K�H�U���W�K�L�Q�J�V�����,�Q���W�K�L�V���V�H�F�W�L�R�Q�����V�H�Y�H�U�D�O���Q�D�W�L�R�Q�D�O���D�Q�G���V�W�D�W�H���U�H�J�X�O�D�W�R�U�\���L�Q�L�W�L�D�W�L�Y�H�V���D�U�H���U�H�Y�L�H�Z�H�G��
�D�Q�G�� �K�R�Z�� �W�K�H�\�� �P�L�J�K�W�� �D�S�S�O�\�� �W�R�� �W�K�H���:�:�7�3 ���� �7�K�L�V�� �V�H�F�W�L�R�Q�� �D�O�V�R���G�L�V�F�X�V�V�H�V���F�R�Q�V�L�G�H�U�D�W�L�R�Q�V���W�K�D�W�� �V�K�R�X�O�G�� �E�H��
�L�Q�F�O�X�G�H�G���L�Q���D�Q�\���S�U�R�S�R�V�H�G���:�:�7�3 ���P�R�G�L�I�L�F�D�W�L�R�Q�V���W�R���D�G�G�U�H�V�V���W�K�H�V�H���I�X�W�X�U�H���U�H�J�X�O�D�W�R�U�\���F�R�Q�F�H�U�Q�V�� 
 
�������� �,�1�7�(�5�1�$�7�,�2�1�$�/���$�1�'���1�$�7�,�2�1�$�/���1�8�7�5�,�(�1�7���6�7�5�$�7�(�*�< 
 
�7�K�H�� �,�Q�W�H�U�Q�D�W�L�R�Q�D�O�� �-�R�L�Q�W�� �&�R�P�P�L�V�V�L�R�Q�� �R�I�� �&�D�Q�D�G�D�� �D�Q�G�� �W�K�H�� �8�Q�L�W�H�G�� �6�W�D�W�H�V�� �K�D�V�� �S�U�R�S�R�V�H�G�� �D�� �S�K�R�V�S�K�R�U�X�V��
�U�H�G�X�F�W�L�R�Q���D�Q�G���F�R�Q�W�U�R�O���V�W�U�D�W�H�J�\���L�Q���L�W�V��Great Lakes Water Quality Agreement (Agreement). The Agreement 
was signed in 1972 and renewed in 1978. It included phosphorus effluent limits of 1.0 mg/L for major 
WWTPs discharging to the upper Great Lakes. In 1987, an amendment to the 1978 Agreement was 
signed that reaffirmed the commitment to control nutrients and other pollutants to protect and restore the 
Great Lakes. In 2012, the Agreement was amended to include more specific goals for nutrients. The 
2012 Amendment includes an open water interim objective of 7 micrograms per liter (�Pg/L) (0.007 mg/L) 
TP measured as a spring mean concentration and an interim TP loading target of 5,600 metric tons 
(6,200 tons) per year for Lake Michigan. This target was developed assuming all municipal WWTPs 
greater than 1 MGD will achieve an effluent phosphorus concentration of 1 mg/L or less, and current 
discharges appear to be below this target based on 1994 to 2008 information. The intent is for these 
interim objectives to be reviewed and adjusted as needed to meet ecosystem objectives related to algae 
and other indicators. There is also an objective of keeping algae in nearshore waters below nuisance 
levels, and this may affect the nearshore TP criterion in Wisconsin.  
 
�,�Q���'�H�F�H�P�E�H�U���������������W�K�H���8�6�(�3�$���S�X�E�O�L�V�K�H�G���U�H�F�R�P�P�H�Q�G�H�G���U�H�J�L�R�Q�D�O���Z�D�W�H�U���T�X�D�O�L�W�\���F�U�L�W�H�U�L�D���Z�L�W�K���W�K�H���J�R�D�O���R�I��
�U�H�G�X�F�L�Q�J���W�K�H���L�P�S�D�F�W���R�I���H�[�F�H�V�V���Q�X�W�U�L�H�Q�W�V���W�R���Z�D�W�H�U�E�R�G�L�H�V�����7�K�H���8�6�(�3�$���L�V���Q�R�Z���Z�R�U�N�L�Q�J���Z�L�W�K���V�W�D�W�H�V���W�R���D�G�R�S�W��
�D�S�S�U�R�S�U�L�D�W�H���Z�D�W�H�U���T�X�D�O�L�W�\���F�U�L�W�H�U�L�D���I�R�U���Q�X�W�U�L�H�Q�W�V�����6�W�D�W�H�V���Z�H�U�H���H�[�S�H�F�W�H�G���W�R���D�G�R�S�W���W�K�H���U�H�F�R�P�P�H�Q�G�H�G���Z�D�W�H�U��
�T�X�D�O�L�W�\���F�U�L�W�H�U�L�D���R�U���G�H�Y�H�O�R�S���W�K�H�L�U���R�Z�Q���E�\���������������E�X�W���W�K�L�V���V�F�K�H�G�X�O�H���Z�D�V���U�H�Y�L�V�H�G���W�R���D�O�O�R�Z���V�W�D�W�H�V���P�R�U�H���W�L�P�H���W�R��
�G�H�Y�H�O�R�S���V�F�L�H�Q�W�L�I�L�F�D�O�O�\���V�R�X�Q�G���U�X�O�H�V���� 
 
�7�K�H���&�L�W�\�¶�V���:�:�7�3 ���G�L�V�F�K�D�U�J�H���O�R�F�D�W�L�R�Q���L�V���L�Q���(�F�R�U�H�J�L�R�Q���9�,�,�����W�K�H���³�P�R�V�W�O�\���J�O�D�F�L�D�W�H�G���G�D�L�U�\���U�H�J�L�R�Q���´���D�V���V�K�R�Z�Q���L�Q��
�)�L�J�X�U�H�������������������7�K�H���8�6�(�3�$�¶�V���U�H�F�R�P�P�H�Q�G�H�G���D�J�J�U�H�J�D�W�H���F�U�L�W�H�U�L�D���I�R�U���O�D�N�H�V���L�Q���W�K�L�V���H�F�R�U�H�J�L�R�Q���D�U�H���S�U�H�V�H�Q�W�H�G��
�L�Q�� �7�D�E�O�H ���������������� �3�H�U�P�L�W�� �O�L�P�L�W�V�� �Z�L�O�O�� �V�R�P�H�W�L�P�H�V�� �E�H�� �K�L�J�K�H�U�� �W�K�D�Q�� �D�� �F�U�L�W�H�U�L�R�Q�� �E�H�F�D�X�V�H�� �F�R�Q�V�L�G�H�U�D�W�L�R�Q�� �F�D�Q�� �E�H��
�J�L�Y�H�Q�� �W�R�� �G�L�O�X�W�L�R�Q�� �R�I�� �W�K�H�� �H�I�I�O�X�H�Q�W�� �Z�L�W�K�� �W�K�H�� �U�H�F�H�L�Y�L�Q�J�� �Z�D�W�H�U���� �,�Q�� �W�K�H�� �F�D�V�H�� �Z�K�H�U�H�� �W�K�H�� �U�H�F�H�L�Y�L�Q�J�� �Z�D�W�H�U�E�R�G�\�¶�V��
�E�D�F�N�J�U�R�X�Q�G���Z�D�W�H�U���T�X�D�O�L�W�\���L�V���K�L�J�K�H�U���W�K�D�Q���W�K�H���F�U�L�W�H�U�L�R�Q�����W�K�H���S�H�U�P�L�W���O�L�P�L�W���P�D�\���E�H���V�H�W���D�W���W�K�H���F�U�L�W�H�U�L�R�Q�� 
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�:�K�L�O�H�� �V�W�D�W�H�V�� �K�D�Y�H�� �E�H�H�Q�� �Z�R�U�N�L�Q�J�� �W�R�� �G�H�Y�H�O�R�S�� �Q�X�P�H�U�L�F�� �Q�X�W�U�L�H�Q�W�� �F�U�L�W�H�U�L�D���� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �D�G�Y�R�F�D�F�\�� �J�U�R�X�S�V��
�K�D�Y�H�� �S�H�W�L�W�L�R�Q�H�G�� �W�K�H�� �8�6�(�3�$�� �W�R�� �U�H�Y�L�V�H�� �L�W�V�� �V�H�F�R�Q�G�D�U�\�� �W�U�H�D�W�P�H�Q�W�� �V�W�D�Q�G�D�U�G�V�� �W�R�� �L�Q�F�O�X�G�H�� �Q�X�P�H�U�L�F�� �H�I�I�O�X�H�Q�W��
�O�L�P�L�W�D�W�L�R�Q�V�� �I�R�U�� �Q�L�W�U�R�J�H�Q�� �D�Q�G�� �S�K�R�V�S�K�R�U�X�V���� �7�K�H�� �S�H�W�L�W�L�R�Q�� �S�U�R�S�R�V�H�V�� �D�Q�� �H�I�I�O�X�H�Q�W�� �O�L�P�L�W�� �R�I�� �������� �P�J���/���7�3���D�Q�G��
�� �W�R �� �P�J���/���I�R�U���7�1�����,�W���L�V���S�R�V�V�L�E�O�H���W�K�H�V�H���R�U���V�L�P�L�O�D�U���H�I�I�O�X�H�Q�W���O�L�P�L�W�D�W�L�R�Q�V�����Z�L�O�O���H�Y�H�Q�W�X�D�O�O�\���E�H���D�G�R�S�W�H�G���L�Q�V�W�H�D�G���R�I����
�R�U���L�Q���D�G�G�L�W�L�R�Q���W�R�����Z�D�W�H�U���T�X�D�O�L�W�\���F�U�L�W�H�U�L�D���� 
 
  

 
Source: USEPA Ambient Water Quality Criteria Recommendations: Information 

Supporting the Development of State and Tribal Nutrient Criteria for Lakes and 
Reservoirs in Nutrient Ecoregion VII, Washington, D.C.: GPO, 2000). 

 
Figure 5.01 -1  Aggregate Nutrient Region for Region VII  

�3�D�U�D�P�H�W�H�U �1�X�W�U�L�H�Q�W���&�U�L�W�H�U�L�D 
�7�3 �������������P�J���/ 
�7�R�W�D�O���1�L�W�U�R�J�H�Q�����7�1�� �����������P�J���/ 
�&�K�O�R�U�R�S�K�\�O�O���D �����������P�J���/ 
�6�H�F�F�K�L���G�H�S�W�K �����������P�H�W�H�U�V 
 
Table 5.01-1  USEPA Recommended 

Nutrient Criteria for 
Lakes Ecoregion VII  
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�� ������ �:�,�6�&�2�1�6�,�1���1�8�7�5�,�(�1�7���6�7�5�$�7�(�*�< 
 
A. Phosphorus Regulations 
 
Phosphorus rule revisions were passed by the Wisconsin State Legislature and became effective on 
December 1, 2010. These regulations establish numeric water quality criteria for phosphorus in NR 102 
and their implementation in NR 217. The criterion for Lake Michigan is 7 �Pg/L. Because Lake Michigan 
is currently meeting this criterion, associated water quality-based effluent limits (WQBELs) should be 
higher than this criterion. In the case of direct dischargers to the Great Lakes, NR 217 indicates that the 
WDNR will set WQBELs based on the results of approved nearshore or whole lake water quality 
modeling. As an example, the WDNR could develop nearshore phosphorus criteria geared toward 
reducing the presence of nuisance algae such as cladophora. NR 217 also indicates the WDNR may set 
interim limits for dischargers until the models are completed and approved. Interim limits will be based 
on best readily available phosphorus removal technology currently used in Wisconsin, and a footnote in 
NR 217 indicates the interim limit is currently around 0.6 mg/L. �&�X�U�U�H�Q�W�O�\���W�K�H���&�L�W�\���K�D�V���D�Q���L�Q�W�H�U�L�P���H�I�I�O�X�H�Q�W��
�S�K�R�V�S�K�R�U�X�V�� �O�L�P�L�W�� �R�I�� �������� �P�J���/�� �D�Q�G�� �W�K�H�� �U�H�F�H�L�Y�L�Q�J�� �Z�D�W�H�U�� �L�V�� �G�H�V�F�U�L�E�H�G���L�Q�� �W�K�H�� �&�L�W�\�¶�V�� �:�3�'�(�6�� �S�H�U�P�L�W���D�V��
�/�D�N�H �0�L�F�K�L�J�D�Q�����Y�L�D���W�K�H���&�L�W�\�¶�V���K�D�U�E�R�U����The current City WPDES permit also includes language indicating 
�³�7�K�H���L�Q�W�H�U�L�P���O�L�P�L�W���I�R�U���S�K�R�V�S�K�R�U�X�V���L�V���L�Q���H�I�I�H�F�W���X�Q�O�H�V�V��a near shore or whole lake model is developed to 
calculate water quality based effluent phosphorus limits for discharges to Lake Michigan. Upon 
Department approval of the model, the Department may modify, revoke and reissue, or reissue the permit 
�W�R���L�Q�F�R�U�S�R�U�D�W�H���U�H�Y�L�V�H�G���O�L�P�L�W�D�W�L�R�Q���´ 
 
�7�K�H���&�L�W�\�¶�V���F�X�U�U�H�Q�W���S�H�U�P�L�W requires the City to submit a progress report on the implementation of steps 
being taken for optimizing removal of phosphorus. The City is currently completing these reports.  
 
To date, WPDES permits that have been reissued with more stringent phosphorus limits include a 
compliance schedule if the more stringent limits cannot be met without a major facility upgrade. Typically, 
the compliance schedule requires an initial phosphorus optimization study in the first year after permit 
reissuance, planning in the next three years, and drawings and specifications (if future limits will be met 
with capital improvements at the WWTP). Final drawings and specifications should not be required until 
the first year of the second permit term, if a capital project is selected. The total compliance schedule for 
stringent WQBELs is typically seven to nine years. Chapter NR 217 includes several options for 
compliance with the stringent phosphorus limits, and some of these are described in the next subsection. 
Permittees are encouraged to explore these options during facilities planning to determine the best, most 
cost-effective alternative for their particular situation. 
 
B. Anticipated Impact of New Phosphorus Regulations on the �&�L�W�\�¶�V WWTP 
 
The City�¶�V�� �F�X�U�U�H�Q�W�� �:�3�'�(�6�� �S�H�U�P�L�W��was reissued on May 1, 2021, and expires March 31, 2026. The 
reissued permit includes an interim monthly average effluent limit for phosphorus of 0.9 mg/L. The interim 
limit has been in effect since January 1, 2016. Future phosphorus effluent limits will depend on the results 
of the Lake Michigan phosphorus modeling. A discussion of potential effluent limits and options for the 
�&�L�W�\�¶�V WWTP is presented in the following.  
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1. Interim Effluent Limit Compliance 
 
The �&�L�W�\�¶�V WWTP has been meeting the 0.9-mg/L monthly average interim phosphorus limit. No 
major changes to operation were required to meet the 0.9-mg/L limit versus the previous 1-mg/L 
limit. WDNR has indicated that interim phosphorus limits are typically set based on a monthly 
maximum average or 30-day P99 phosphorus data (upper 99th percentile discharge 
concentration).  
 
2. Lake Michigan Model-Based WQBEL 
 
The WDNR intends to eventually use the Lake Michigan whole lake phosphorus model to 
determine final WQBELs for WWTPs discharging to the lake. At this time, it is uncertain what the 
final WQBELs will be. If the WDNR focuses on meeting the 7-�Pg/L phosphorus criterion in the 
open waters, it is possible the City�¶�V��calculated WQBEL will be in the 0.6- to 1.0-mg/L range. This 
is because TP concentrations in the open waters of Lake Michigan are currently below the water 
quality criterion and, therefore, phosphorus load reductions should not be necessary. 
Antidegradation and antibacksliding rules would make it difficult for the cities effluent limit to be 
increased, so the final WQBEL in this case would be 0.9 mg/L because the interim limit has 
already gone into effect. A mass limit based on the WWTP DAF and the new WQBEL would also 
be included in the permit, as required by NR 217 when the discharge is to a lake. 
 
The WDNR has discussed the potential for completing nearshore modeling of phosphorus in 
Lake Michigan because higher phosphorus levels near the shore may be contributing to nuisance 
levels of cladophora, a filamentous alga, in shallow waters. This nearshore modeling could result 
in a more stringent WQBEL for the �&�L�W�\�¶�V WWTP than an open-waters model would. 
 
Compliance schedules for stringent phosphorus WQBELs below approximately 0.3 to 0.4 mg/L 
may be as long as seven to nine years if the permittee demonstrates this time is necessary for 
planning, pilot testing, design, funding arrangements, and construction of improvements for 
WQBEL compliance. Generally, seven to nine years are provided if tertiary treatment such as 
advanced effluent filtration is required. Therefore, if a stringent WQBEL is included in �W�K�H���&�L�W�\�¶�V 
next permit reissuance, tertiary treatment or other measures would need to be in place by the end 
of 2029 at the latest. 
 
The WDNR usually implements new rules into permits as the permits are reissued. However, it 
also has the option of revoking and reissuing permits, or modifying permits, to incorporate new 
rule requirements rather than waiting for the permit to expire. For example, the WDNR has 
expressed interest in using this method in the Rock River Basin where there is an initiative to 
reissue permits in smaller watersheds all on the same schedule. �$�V���G�L�V�F�X�V�V�H�G���L�Q���W�K�H���&�L�W�\�¶�V���F�X�U�U�H�Q�W��
WPDES the WDNR could do something similar in the Lake Michigan watershed once the model 
is complete. 
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3. Watershed Adaptive Management (AM) 
 
Watershed AM is likely not a viable option for �W�K�H���&�L�W�\�¶�V WWTP. In order for AM to be successful, 
the receiving water has to meet the phosphorus criterion specified in NR 102.06 (which is 7 ug/L 
for Lake Michigan) at the end of a 15- to 20-year schedule. The AM plan would need to 
demonstrate that the City has the funds and ability to implement actions so the receiving water 
can meet the criterion. AM will likely be cost prohibitive for any Lake Michigan dischargers. 
  
4. Water Quality Trading (WQT) 
 
WQT is another watershed-based approach that is available to the City for phosphorus permit 
compliance. In this option, the WWTP would acquire environmentally equivalent (or superior) 
�S�R�O�O�X�W�D�Q�W���U�H�G�X�F�W�L�R�Q���F�U�H�G�L�W�V���W�R���R�I�I�V�H�W���H�Q�R�X�J�K���R�I���W�K�H���:�:�7�3�¶�V���7�3���O�R�D�G���W�R���G�Hmonstrate compliance 
with the final TP WQBEL. To acquire these credits, the City can pay for land or modified 
agricultural or urban practices that would reduce the amount of phosphorus reaching 
Lake Michigan. A trade ratio ranging from 1.0 to as high as 3.0 would apply. This means nonpoint 
load reduction actions would need to remove 1.0 to 3.0 times the amount of phosphorus (in 
pounds) that the WWTP would have needed to remove. The trade ratio is used because of 
uncertainties associated with nonpoint source phosphorus reduction modeling, lack of required 
monitoring, and other factors. Compared to the tertiary treatment technologies described earlier, 
WQT has several nonmonetary benefits including improvements to the watershed as a whole, the 
potential to create habitat for wildlife, and improve community aesthetics. WQT also has a lower 
carbon footprint compared to treatment at the WWTP based on energy and chemical use.  

 
5. Total Maximum Daily Load (TMDL) 
 
TMDLs are defined as the amount of a pollutant or other parameter that a water body can accept 
and still meet water quality standards. After a TMDL is determined, it is allocated between the 
various sources of that pollutant or parameter. TMDLs are developed by state or federal agencies 
or third parties for waters that are on the impaired waters list (also known as the 303(d) list for the 
section of the Clean Water Act [CWA] that requires them). Phosphorus TMDLs have been recently 
completed and approved by USEPA in the Rock River Basin, Milwaukee River Basin, and in the 
�/�R�Z�H�U���)�R�[�����*�U�H�H�Q���%�D�\�����%�D�V�L�Q���R�I���:�L�V�F�R�Q�V�L�Q�����:�K�L�O�H���/�D�N�H���0�L�F�K�L�J�D�Q���L�V���Q�R�W���R�Q���:�L�V�F�R�Q�V�L�Q�¶�V���L�P�S�D�L�U�H�G��
waters list for TP, Sauk Creek in the City was is included in the draft 2018 list for TP. A TMDL is 
currently being completed for the Northeast Lakeshore which includes the Sauk Creek. It appears 
unlikely that the TMDL will include the WWTP, which discharges to Lake Michigan via the harbor 
east of the Sauk Creek confluence with Lake Michigan. However, the City should track progress 
on the TMDL development because it may affect its Municipal Separate Storm Sewer Systems 
(MS4) requirements and because the TMDL may help identify WQT partners for the WWTP or 
the MS4. The City should work with the WDNR or other TMDL developers to make sure that data 
used in the TMDL modeling are relevant, accurate, and recent and that the modeling is refined 
enough to provide a very good understanding of major TP loading sources in the watershed. The 
loading allocation method used in the TMDL should also be reviewed to make sure it is fair and 
achievable. 
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C. TN 
 
The USEPA is expecting states to develop water quality standards for TN and other nutrient-related 
�S�D�U�D�P�H�W�H�U�V�� �L�Q�� �D�G�G�L�W�L�R�Q�� �W�R�� �S�K�R�V�S�K�R�U�X�V���� �7�K�H�� �:�'�1�5�¶�V�� �V�X�U�I�D�F�H�� �Z�D�W�H�U�� �T�X�D�O�L�W�\�� �V�W�X�G�L�H�V�� �K�D�Y�H�� �V�K�R�Z�Q�� �S�R�R�U��
correlations between TN concentrations and algae or other biological impairments. Phosphorus is 
generally understood to be the limiting nutrient and, therefore, the nutrient that requires control in 
Wisconsin surface waters. Therefore, the WDNR has stated that it may use a different approach to TN 
such as requiring a certain percent reduction for Mississippi River Basin dischargers for the Gulf of Mexico 
hypoxia control, and such an approach would not affect the City. However, this approach may not be 
�D�F�F�H�S�W�D�E�O�H���W�R���W�K�H���8�6�(�3�$�����:�K�L�O�H���W�K�H���:�'�1�5�¶�V���D�S�S�U�R�D�F�K���D�Q�G���V�F�K�H�G�X�O�H���D�U�H���F�X�U�U�H�Q�W�O�\���X�Q�F�H�U�W�D�L�Q�����Q�H�Z��TN 
effluent limits appear likely within the next ten to 20 years for WWTPs in Wisconsin. For 20-year planning 
purposes, limits in the treatment technology-based range of 3 to 8 mg/L can be assumed. 
  
It seems likely the WDNR will allow watershed-based solutions such as watershed AM or WQT for TN 
effluent limit compliance. WWTP modifications to meet a TN limit were not evaluated in this 
Facilities Plan. 
 
5.03 AMMONIA REGULATIONS  
 
Ammonia surface water quality standards were previously revised by the WDNR to agree with 
promulgated USEPA criteria. According to its WPDES permit, the �&�L�W�\�¶�V WWTP only has a daily maximum 
NH3-N effluent limit associated with these standards. This is likely because the monthly average and 
weekly average limits were calculated to be higher than concentrations the City typically discharges. The 
WWTP currently nitrifies to control ammonia and is able to meet the daily maximum limit. Whole Effluent 
Toxicity (WET) testing is also required that helps identify if effluent is a problem for aquatic life because 
of ammonia or other compounds.  
 
The current state water quality standards for ammonia are based primarily on toxicity to fish. The 
USEPA mussel and snail-based ammonia criteria are final, and states should be adopting them in 
the near future. Therefore, it is possible the WWTP will have a new maximum day ammonia limit in its 
2021 or 2026 permit reissuance. The WWTP may have new monthly and weekly average limits as well. 
It is anticipated that the WWTP will be able to meet new limits based on temperature and pH with the 
existing processes as the WWTP is typically able to achieve effluent ammonia concentrations below 
2 mg/L.  
 
5.04 CHLORIDE REGULATIONS  
 
�7�K�H�� �:�'�1�5�¶�V�� �F�K�O�R�U�L�G�H�� �V�W�U�D�W�H�J�\�� �J�H�Q�H�U�D�O�O�\�� �L�Q�Y�R�O�Y�H�V�� �G�H�W�H�U�P�L�Q�L�Q�J�� �Z�K�H�W�K�H�U��WWTPs have the potential to 
exceed acute or chronic toxicity-based chloride WQBELs and, if so, require chloride source reduction 
actions. The primary source of chlorides in Wisconsin wastewater is from water softening and road salt 
used for deicing. Some food industries may also discharge elevated levels of chloride. Because the City�¶�V��
drinking water is relatively soft, water softeners are not typically used in the tributary area and chloride 
does not appear to be a concern.  
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5.05 MERCURY REGULATIONS 
 
The WWTP�¶�V���F�X�U�U�H�Q�W���:�3�'�(�6���S�H�U�P�L�W���U�H�T�X�L�U�H�V���H�I�I�O�X�H�Q�W���P�R�Q�L�Woring for mercury on a quarterly basis and 
includes a 5.4-mg/L effluent limit. The City is required to implement its mercury pollutant minimization 
program (PMP). Annual status reports on the progress of the PMP are required at the end of January 
throughout the permit term. 
 
The WDNR has asserted that the primary source of mercury in most wastewater collection systems is 
dental offices. Amalgam separators are commonly employed to address this source. Past discharges 
from other various sources including schools, medical laboratories, and residences may also contribute 
mercury because small amounts remaining in portions of the sewer system may dissolve slowly over a 
long-time frame. Additional surveys, inspections, and discussions with industrial users regarding mercury 
may be required if the City has difficulty complying with its mercury permit requirements. 
 
5.06 THERMAL STANDARDS  
 
The state of Wisconsin has adopted thermal standard rule revisions in NR 102 and NR 106 of the WAC. 
The rules have an effective date of October 1, 2010. Chapter NR 102 was revised to create water quality 
standards for temperature in surface waters. NR 106 was revised to include procedures to implement the 
thermal standards in WPDES permits. The WDNR has stated that it does not expect the thermal 
standards to have an impact on existing publicly owned treatment works (POTWs) except in unusual 
situations where there is a high temperature industrial discharge to the POTW. Thermal dissipative 
cooling evaluations are an option for POTWs to show that temperature dissipates quickly in the receiving 
water so that effluent limits are not required.  
 
Effluent temperature monitoring is required in the permit for 2019. 
 
�������� �$�1�7�,�'�(�*�5�$�'�$�7�,�2�1���$�1�$�/�<�6�,�6 
 
�:�L�W�K�L�Q�� �W�K�H�� �8�6�(�3�$�¶�V�� �I�U�D�P�H�Z�R�U�N�� �R�I�� �Z�D�W�H�U�� �T�X�D�O�L�W�\�� �F�U�L�W�H�U�L�D���� �W�K�H�� �Q�D�W�L�R�Q�¶�V�� �Z�D�W�H�U�E�R�G�L�H�V�� �D�U�H�� �W�R�� �E�H�� �S�U�R�W�H�F�W�H�G��
through compliance with water quality standards. All water quality standards are comprised of the 
following: 
 

1. Designated uses. 
 

2. Instream water quality criteria (both numeric and narrative) required to support the 
designated use. 
 

3. An antidegradation policy intended to prevent waterbodies that do meet water quality 
criteria from deteriorating beyond their current condition. 

 
The WDNR intends to update its antidegradation rules in the near future. 
 
The �&�L�W�\�¶�V��WWTP permit does not currently include mass limits related to antidegradation. Because the 
20-year flow projections will not increase the DAF, it is unlikely that the antidegradation policy will have 
a large impact on the �&�L�W�\�¶�V WWTP within the next 20 years. This policy may play a larger role in the 
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distant future if there is significant growth and development in the service area, at which point advanced 
effluent filtration or other means may be required to meet decreasing concentration limits that will result 
from increasing design flows. 
 
�������� �6�/�8�'�*�(���+�$�1�'�/�,�1�*���$�1�'���%�(�1�(�)�,�&�,�$�/���5�(�8�6�( 
 
Sludge handling at the �&�L�W�\�¶�V WWTP follows the requirements of Chapter NR 204, Domestic Sewage 
Sludge Management. The City generates Class B biosolids. Class B sludge by definition has a higher 
level of pathogenic bacteria than Class A. The digested sludge fecal coliform count at the �&�L�W�\�¶�V WWTP 
is consistently below 2,000,000 Most Probable Number (MPN) required by NR 204 for Class B sludge. 
Additionally, the anaerobic digesters typically meet the 38 percent VS reduction requirement in NR 204 
and biosolids are incorporated into the soil as required. Local landowners have accepted the Class B 
sludge for reuse on their land. The majority of POTWs in Wisconsin produce Class B sludge. Based on 
information provided by WDNR it is not anticipated that Class A biosolids will be required in the 
foreseeable future. 
 
Class A biosolids must have a fecal coliform concentration of less than 1,000 MPN. They also must meet 
�K�L�J�K���T�X�D�O�L�W�\���F�U�L�W�H�U�L�D���I�R�U���P�H�W�D�O�V�����%�L�R�V�R�O�L�G�V���W�K�D�W���D�U�H���F�R�Q�V�L�G�H�U�H�G���³�H�[�F�H�S�W�L�R�Q�D�O���T�X�D�O�L�W�\�´���R�U���&�O�D�V�V���$���G�R���Q�R�W need 
to meet the lifetime cumulative metal loadings to be land-applied according to NR 204. More sites would 
potentially be available to apply the biosolids. Because Class A biosolids have lower levels of pathogens, 
there is a lower threat to human health, and therefore, fewer measures are required to minimize human 
contact with the biosolids. 
 
To be considered Class A, the sludge must undergo certain processes to further reduce pathogens. The 
processes might include temperature-phased anaerobic digestion, lime stabilization, composting, heat 
drying, thermophilic aerobic digestion, heat treatment, pasteurization, or an equivalent process. Any of 
these processes would be costly to implement at the City. Therefore, the City intends to continue its 
successful Class B biosolids program for the foreseeable future. 
 
The USEPA conducted a Targeted National Sewage Sludge Survey from 2006 to 2007 at 74 WWTP. 
Analyses included metals, organics, inorganic ions, and other targeted pollutants. Data from the survey 
will help determine exposure to target pollutants in biosolids and whether target pollutants may need to 
be regulated pursuant to 40 Code of Federal Regulations (CFR) 503. The USEPA intends to assess the 
need and appropriate level for a numerical standard for molybdenum in sewage sludge using the sewage 
sludge survey and other data. The USEPA planned to complete this assessment in 2009, with rulemaking 
for revised molybdenum standards following the assessment. However, this has not yet been completed. 
The USEPA is also assessing the potential use of various microbial risk assessment models, such as 
salmonella via the ingestion pathway. This assessment is ongoing and may eventually affect the way the 
City monitors pathogens and manages biosolids.  
 
�7�K�H���:�'�1�5���D�Q�G���R�W�K�H�U���V�W�D�W�H�V���K�D�Y�H���D�O�V�R���E�H�H�Q���F�R�Q�V�L�G�H�U�L�Q�J���P�D�N�L�Q�J���S�K�R�V�S�K�R�U�X�V���W�K�H���O�L�P�L�W�L�Q�J���Q�X�W�U�L�H�Q�W���I�R�U���O�D�Q�G��
�D�S�S�O�L�F�D�W�L�R�Q�� �R�I�� �E�L�R�V�R�O�L�G�V�� �L�Q�V�W�H�D�G�� �R�I�� �Q�L�W�U�R�J�H�Q���� �7�K�H�U�H�� �K�D�V�� �E�H�H�Q�� �V�R�P�H�� �G�L�V�F�X�V�V�L�R�Q�� �R�I�� �U�H�V�W�U�L�F�W�L�Q�J�� �V�O�X�G�J�H��
�D�S�S�O�L�F�D�W�L�R�Q�� �W�R�� �W�K�H�� �D�P�R�X�Q�W�� �R�I�� �W�R�W�D�O�� �D�Y�D�L�O�D�E�O�H�� �S�K�R�V�S�K�R�U�X�V�� �U�H�T�X�L�U�H�G�� �I�R�U�� �S�O�D�Q�W�� �J�U�R�Z�W�K���� �D�Q�G�� �I�D�U�P�V�� �D�U�H�� �Q�R�Z��
�U�H�T�X�L�U�H�G���W�R���G�H�Y�H�O�R�S���Q�X�W�U�L�H�Q�W���P�D�Q�D�J�H�P�H�Q�W���S�O�D�Q�V���W�K�D�W���P�D�\���U�H�V�W�U�L�F�W���S�K�R�V�S�K�R�U�X�V���D�S�S�O�L�F�D�W�L�R�Q�����7�K�L�V���U�H�V�W�U�L�F�W�L�R�Q��
�L�V�� �L�Q�W�H�Q�G�H�G���W�R�� �U�H�G�X�F�H���W�K�H�� �D�P�R�X�Q�W���R�I�� �S�K�R�V�S�K�R�U�X�V�� �U�X�Q�R�I�I�� �I�U�R�P�� �D�J�U�L�F�X�O�W�X�U�D�O�� �O�D�Q�G�� �L�Q�W�R�� �V�X�U�I�D�F�H�� �Z�D�W�H�U�V�����7�K�H��
�L�Q�F�U�H�D�V�L�Q�J�� �F�R�Q�F�H�U�Q�� �R�Y�H�U�� �Q�X�W�U�L�H�Q�W�V�� �L�Q�� �V�X�U�I�D�F�H�� �Z�D�W�H�U�� �P�D�\�� �U�H�V�X�O�W�� �L�Q�� �O�R�Z�H�U�� �V�O�X�G�J�H�� �D�S�S�O�L�F�D�W�L�R�Q�� �U�D�W�H�V�� �L�Q�� �W�K�H��
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�I�X�W�X�U�H�����P�H�D�Q�L�Q�J���P�R�U�H���D�U�H�D���Z�L�O�O���E�H���U�H�T�X�L�U�H�G�������P�R�U�H���F�D�U�H�I�X�O���V�H�O�H�F�W�L�R�Q���R�I���O�D�Q�G���D�S�S�O�L�F�D�W�L�R�Q���V�L�W�H�V�����D�Q�G���S�R�V�V�L�E�O�\��
�L�Q�V�W�D�O�O�D�W�L�R�Q�� �R�I���%�H�V�W�� �0�D�Q�D�J�H�P�H�Q�W���3�U�D�F�W�L�F�H�V�����%�0�3�V�����D�W�� �E�L�R�V�R�O�L�G�V�� �D�S�S�O�L�F�D�W�L�R�Q�� �V�L�W�H�V�� �W�R�� �U�H�G�X�F�H�� �V�R�L�O�� �H�U�R�V�L�R�Q��
�D�Q�G���U�X�Q�R�I�I�� 
 
�� ������ �6�$�1�,�7�$�5�<���6�(�:�(�5���2�9�(�5�)�/�2�:�����6�6�2�����5�8�/�(�6 
 
In August of 2013, the WDNR published new rules concerning SSOs to make Wisconsin regulations 
more consistent with requirements of the USEPAs regulatory approach regarding SSOs. The new 
rules were also in response to a letter from USEPA highlighting areas where Wisconsin 
regulations did not comply with the CWA. The new rules specifically prohibit SSOs and create a 
consistent set of factors that will be used to determine when and what enforcement will occur if an 
SSO occurs. The new SSO rules also contain provisions to develop a Capacity, Management, 
Operation, and Maintenance (CMOM) program and an SSO monitoring and reporting scheme for 
collection system permittees. 

 
As a result of these new rules, the City is required to submit verification to the WDNR that a CMOM 
program has been developed and that it is consistent with WAC. The Capacity Assurance portion 
of CMOM requires estimates of peak flows (including flows from SSOs that escape the system) 
associated with conditions similar to those causing overflow events, capacity of key system 
components, identification of hydraulic deficiencies, and identification of the major sources that 
contribute to the peak flows associated with overflow events. The Capacity Assurance portion would 
also require the establishment of both short- and long-term actions to address each hydraulic deficiency 
including prioritization, alternative analysis, and schedule. 

 
The new rules clarify the �:�'�1�5�¶�V requirements for blending and bypassing and create a process 
whereby the WDNR may approve permit conditions that allow blending. The WWTP does currently have 
provisions for wet weather blending (that is partial or complete bypassing of the biological treatment 
system and recombination before disinfection and discharge) in the WPDES permit. Unscheduled 
bypassing is allowed only if it is unavoidable and other conditions are met. Scheduled bypassing for 
construction or normal maintenance must be authorized by the WDNR in advance in writing. 
 
The development of a CMOM program was completed prior to August 1, 2016. The City should 
continue to actively maintain the collection system and address any additional sources of I/I that are 
discovered to help avoid issues related to this regulatory initiative. 
 
�������� �0�,�&�5�2�&�2�1�6�7�,�7�8�(�1�7�6���$�1�'���2�7�+�(�5���(�0�(�5�*�,�1�*���,�6�6�8�(�6 
 
�$�F�F�R�U�G�L�Q�J�� �W�R�� �W�K�H�� �:�D�W�H�U�� �(�Q�Y�L�U�R�Q�P�H�Q�W�� �)�H�G�H�U�D�W�L�R�Q�� ���:�(�)���� �*�R�Y�H�U�Q�P�H�Q�W���$�I�I�D�L�U�V�� �&�R�P�P�L�W�W�H�H���� �W�K�H�� �P�D�L�Q��
�L�V�V�X�H�V�� �H�P�H�U�J�L�Q�J�� �D�W�� �W�K�H�� �Q�D�W�L�R�Q�D�O�� �O�H�Y�H�O�� �D�U�H�� �V�X�V�W�D�L�Q�D�E�L�O�L�W�\���� �Q�X�W�U�L�H�Q�W�V���� �D�Q�G�� �P�L�F�U�R�F�R�Q�V�W�L�W�X�H�Q�W�V���� �1�X�W�U�L�H�Q�W��
�U�H�J�X�O�D�W�L�R�Q�V�� �D�U�H�� �S�U�R�E�D�E�O�\�� �W�K�H�� �P�R�V�W�� �L�P�P�L�Q�H�Q�W�� �L�V�V�X�H�� �D�I�I�H�F�W�L�Q�J�� �W�K�H���&�L�W�\�¶�V���:�:�7�3 ���D�Q�G�� �Z�H�U�H�� �G�L�V�F�X�V�V�H�G��
�S�U�H�Y�L�R�X�V�O�\���L�Q���W�K�L�V���V�H�F�W�L�R�Q���� 
 
�:�(�)���L�V���V�X�S�S�R�U�W�L�Q�J���V�X�V�W�D�L�Q�D�E�L�O�L�W�\���P�H�D�V�X�U�H�V�����S�D�U�W�L�F�X�O�D�U�O�\���Z�L�W�K���U�H�V�S�H�F�W���W�R���V�W�R�U�P�Z�D�W�H�U���P�D�Q�D�J�H�P�H�Q�W���R�U��
�³�J�U�H�H�Q�� �L�Q�I�U�D�V�W�U�X�F�W�X�U�H�´�� �P�H�D�V�X�U�H�V�� �D�Q�G���H�Q�H�U�J�\�� �F�R�Q�V�H�U�Y�D�W�L�R�Q�� �P�H�D�V�X�U�H�V���� �,�Q�� �:�L�V�F�R�Q�V�L�Q���� �I�X�Q�G�L�Q�J�� �L�V��
�D�Y�D�L�O�D�E�O�H���I�R�U���F�H�U�W�D�L�Q���V�W�R�U�P�Z�D�W�H�U���P�D�Q�D�J�H�P�H�Q�W���S�U�R�M�H�F�W�V���W�K�U�R�X�J�K���Y�D�U�L�R�X�V���S�U�R�J�U�D�P�V���L�Q�F�O�X�G�L�Q�J���W�K�H���V�W�D�W�H��
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�U�H�Y�R�O�Y�L�Q�J�� �I�X�Q�G�����&�:�) ������ �)�X�Q�G�L�Q�J�� �L�V�� �D�Y�D�L�O�D�E�O�H�� �I�U�R�P�� �)�R�F�X�V�� �R�Q�� �(�Q�H�U�J�\�� �D�Q�G�� �V�R�P�H�� �S�R�Z�H�U�� �D�Q�G�� �J�D�V��
�F�R�P�S�D�Q�L�H�V���I�R�U���V�W�X�G�\�L�Q�J���D�Q�G���L�P�S�O�H�P�H�Q�W�L�Q�J���H�Q�H�U�J�\���F�R�Q�V�H�U�Y�D�W�L�R�Q���P�H�D�V�X�U�H�V�� 
 
�0�L�F�U�R�F�R�Q�V�W�L�W�X�H�Q�W�V�� �D�U�H�� �D�O�V�R�� �N�Q�R�Z�Q�� �D�V�� �³�F�R�P�S�R�X�Q�G�V�� �R�I�� �H�P�H�U�J�L�Q�J�� �F�R�Q�F�H�U�Q���´�� �7�K�H�\�� �L�Q�F�O�X�G�H��
�S�K�D�U�P�D�F�H�X�W�L�F�D�O�V���� �S�H�U�V�R�Q�D�O�� �F�D�U�H�� �S�U�R�G�X�F�W�V���� �D�Q�G�� �R�W�K�H�U�� �F�R�P�S�R�X�Q�G�V�� �W�K�D�W�� �D�U�H�� �F�X�U�U�H�Q�W�O�\�� �Q�R�W�� �V�S�H�F�L�I�L�F�D�O�O�\��
�U�H�J�X�O�D�W�H�G���L�Q���Z�D�V�W�H�Z�D�W�H�U�����7�K�H���:�'�1�5���F�X�U�U�H�Q�W�O�\���K�D�V���W�K�H���D�E�L�O�L�W�\���W�R���U�H�J�X�O�D�W�H���P�L�F�U�R�F�R�Q�V�W�L�W�X�H�Q�W�V���L�Q���:�:�7�3 ��
�H�I�I�O�X�H�Q�W�� �R�Q�O�\�� �L�I�� �D�� �V�S�H�F�L�I�L�F�� �S�U�R�E�O�H�P�� �V�X�F�K�� �D�V�� �D�� �G�L�U�H�F�W�O�\�� �O�L�Q�N�H�G�� �D�G�Y�H�U�V�H�� �L�P�S�D�F�W�� �R�Q�� �D�T�X�D�W�L�F�� �O�L�I�H�� �L�V��
�G�H�P�R�Q�V�W�U�D�W�H�G�����(�Y�H�Q�W�X�D�O�O�\�����D�G�Y�D�Q�F�H�G���R�[�L�G�D�W�L�R�Q���S�U�R�F�H�V�V�H�V���R�U���P�H�P�E�U�D�Q�H���W�U�H�D�W�P�H�Q�W���P�D�\���E�H���U�H�T�X�L�U�H�G��
�W�R���W�U�H�D�W���P�L�F�U�R�F�R�Q�V�W�L�W�X�H�Q�W�V���� 
 
Perfluoroalkyl substances (PFAS) are a microconstituent that may be regulated by WDNR within the next 
20 years. WDNR has been directed by the governor of Wisconsin to pursue rulemaking using 
science-based recommendation from the Department of Health Services to amend NR 105 to reduce 
�3�)�$�6���F�R�Q�W�D�P�L�Q�D�W�L�R�Q���L�Q���W�K�H���V�W�D�W�H�¶�V���V�X�U�I�D�F�H���Z�D�W�H�U�V���E�\���H�V�W�D�E�O�L�V�K�L�Q�J���G�L�V�F�K�D�U�J�H���O�L�P�L�W�D�W�L�R�Q�V���I�R�U���F�H�U�W�D�L�Q���3�)�$�6��
substances. PFAS are a group of human-made chemicals used for decades in numerous products 
including non-stick cookware, fast food wrappers, stain-resistant sprays, and certain types of firefighting 
foam. These legacy contaminants have made their way into the environment through accidental spills of 
PFAS-containing materials, discharges of PFAS-containing wastewater to treatment plants, and certain 
types of firefighting foams.  
 
�7�R���K�H�O�S���U�H�G�X�F�H���W�K�H���F�R�Q�F�H�Q�W�U�D�W�L�R�Q�V���R�I���S�K�D�U�P�D�F�H�X�W�L�F�D�O�V���L�Q���Z�D�V�W�H�Z�D�W�H�U�����V�R�P�H���F�R�P�P�X�Q�L�W�L�H�V���K�D�Y�H���W�D�N�H�Q��
�D���S�R�O�O�X�W�L�R�Q���S�U�H�Y�H�Q�W�L�R�Q���D�S�S�U�R�D�F�K���D�Q�G���K�D�Y�H���L�P�S�O�H�P�H�Q�W�H�G���G�U�X�J���W�D�N�H���E�D�F�N���S�U�R�J�U�D�P�V�����2�]�D�X�N�H�H���&�R�X�Q�W�\��
�Q�R�Z���R�I�I�H�U�V���D���G�U�X�J���W�D�N�H���E�D�F�N���S�U�R�J�U�D�P���W�K�D�W���R�F�F�X�U�V���D�W���O�H�D�V�W���R�Q�F�H���D�Q�Q�X�D�O�O�\���� 
 
5.11 CONCLUSIONS 
 
This review has identified five major initiatives that may affect wastewater management in the foreseeable 
future: 
 

1. A timeframe for new Lake Michigan modeling-based limits for phosphorus is not known at 
this time. An interim limit of 0.9 mg/L effluent phosphorus is currently in the WPDES permit. 
Similar or lower limits may be included in the next permit reissuance. Lake Michigan 
modeling-based limits are not anticipated to be included in the next permit reissuance but 
may be included in future permits. Depending on how stringent future limits are, TP limits 
may have a significant impact on future upgrades at the WWTP. Compliance options such 
as WQT may be favorable if stringent effluent TP limits are imposed. 
 

2. New NH3-N standards related to mussel and snail toxicity have been developed by the 
USEPA. These may result in lower NH3-N effluent limits for the City in the next one to two 
permit terms. It is anticipated the WWTP will be able to meet new limits based on 
temperature and pH with the existing processes, as the WWTP is typically able to achieve 
effluent ammonia concentrations less than 2 mg/L.  

 
3. Future water quality criteria for TN may result in new effluent limits for the WWTP in the 

next ten to 20 years. Biological denitrification facilities could be implemented to comply 
with the limits. Additionally, the deammonification process could be considered for TN 
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control within high ammonia wastestreams (such as the filtrate from GBTs processing 
anaerobically digested sludge). It may also be possible to use similar watershed-based 
solutions employed for phosphorus compliance for TN compliance. 

 
4. Over the next several years, programs and regulations related to phosphorus and nitrogen 

in surface waters may reduce the allowable sludge application rate or may make land 
application site criteria more restrictive. This may result in the need for more land and/or 
longer hauling distances. The cost of biosolids management will likely increase because 
of this. 
 

5. �0�L�F�U�R�F�R�Q�V�W�L�W�X�H�Q�W�V�����V�X�F�K���D�V���3�)�$�6�����P�D�\���E�H���U�H�J�X�O�D�W�H�G���E�\���:�'�1�5���Z�L�W�K�L�Q���W�K�H���Q�H�[�W���������\�H�D�U�V�� 



 

 

 
SECTION 6 

EVALUATION OF FUTURE IMPROVEMENT PROJECTS  



City of Port Washington, Wisconsin   
Wastewater Treatment Plant Planning Report  Section 6 �±Evaluation of Future Improvement Projects  
 

 
Prepared by Strand Associates, Inc.�“   6-1 
R:\MIL\Documents\Reports\Archive\2022\Port Washington, WI\WWTP Facilities Plan.1494.009.PAB.Mar\Report\S6.docx\041822 

�7�K�L�V���V�H�F�W�L�R�Q���L�Q�F�O�X�G�H�V���D���U�H�Y�L�H�Z���R�I���S�U�R�M�H�F�W�V���W�R���X�S�J�U�D�G�H�����P�R�G�L�I�\�����R�U���D�G�G���S�U�R�F�H�V�V�H�V���D�W���W�K�H���&�L�W�\�¶�V �:�:�7�3�����&�R�V�W�V��
�S�U�H�V�H�Q�W�H�G�� �L�Q�� �W�K�L�V�� �V�H�F�W�L�R�Q�� �D�U�H�� �E�D�V�H�G�� �I�L�U�V�W���T�X�D�U�W�H�U�� ���������� �G�R�O�O�D�U�V���Z�K�H�Q�� �W�K�H�� �:�:�7�3���3�O�D�Q�Q�L�Q�J���U�H�S�R�U�W�� �Z�D�V��
�F�R�P�S�O�H�W�H�G�����&�R�V�W�V���D�U�H���D�G�M�X�V�W�H�G���W�R���I�L�U�V�W���T�X�D�U�W�H�U�������������G�R�O�O�D�U�V���L�Q���6�H�F�W�L�R�Q���������&�R�V�W�V���L�Q�F�O�X�G�H���H�Q�J�L�Q�H�H�U�L�Q�J���� 
 
�� ������ �5�$�:���:�$�6�7�(�:�$�7�(�5���3�8�0�3�,�1�* 
 
�7�K�H�� �U�D�Z�� �Z�D�V�W�H�Z�D�W�H�U�� �S�X�P�S�V�� �D�U�H�� �Q�R�W�� �D�Q�W�L�F�L�S�D�W�H�G�� �W�R�� �U�H�T�X�L�U�H�� �I�X�O�O���U�H�S�O�D�F�H�P�H�Q�W�� �L�Q�� �W�K�H�� �Q�H�[�W�� �������\�H�D�U�V����
�K�R�Z�H�Y�H�U�����P�D�L�Q�W�H�Q�D�Q�F�H���L�W�H�P�V�����V�X�F�K���D�V���U�H�S�D�L�Q�W�L�Q�J�����Q�H�Z���E�H�D�U�L�Q�J�V�����G�U�L�Y�H�����D�Q�G���P�R�W�R�U�V���P�D�\���E�H���U�H�T�X�L�U�H�G����
�,�W���L�V���D�V�V�X�P�H�G���W�K�H�V�H���L�W�H�P�V���Z�L�O�O���E�H���W�D�N�H�Q���R�X�W���R�I���W�K�H���&�L�W�\�¶�V���P�D�L�Q�W�H�Q�D�Q�F�H���E�X�G�J�H�W���D�Q�G���D�U�H���Q�R�W���L�Q�F�O�X�G�H�G��
�L�Q�� �W�K�H�� �S�O�D�Q�Q�L�Q�J�� �F�R�V�W�V�����&�R�Y�H�U�L�Q�J���W�K�H�� �F�K�D�Q�Q�H�O�V�� �Z�L�W�K���D�O�X�P�L�Q�X�P���S�O�D�Q�N�L�Q�J�� �W�R�� �K�H�O�S�� �F�R�Q�W�D�L�Q�� �R�G�R�U�V�� �D�Q�G��
�U�H�G�X�F�H���V�W�U�H�V�V���R�Q���E�H�D�U�L�Q�J�V���I�U�R�P���W�K�H�U�P�D�O���H�[�S�D�Q�V�L�R�Q���D�Q�G���F�R�Q�W�U�D�F�W�L�R�Q���R�I���W�K�H���V�F�U�H�Z�V���L�V���U�H�F�R�P�P�H�Q�G�H�G����
�7�K�H���S�O�D�Q�N�L�Q�J���L�V���S�O�D�Q�Q�H�G���W�R���E�H���L�Q�V�W�D�O�O�H�G���R�Q���W�R�S���R�I���W�K�H���Z�D�O�O�V���W�K�D�W���L�V�R�O�D�W�H���H�D�F�K���V�F�U�H�Z�����3�O�D�Q�N�L�Q�J���L�V���D�O�V�R��
�U�H�F�R�P�P�H�Q�G�H�G���R�Y�H�U���W�K�H���V�H�F�W�L�R�Q�V���R�I���R�S�H�Q���J�U�D�W�L�Q�J���D�E�R�Y�H���W�K�H���I�O�X�P�H���D�Q�G���L�Q�I�O�X�H�Q�W���F�K�D�Q�Q�H�O�V���D�W���W�K�H���E�R�W�W�R�P��
�R�I���W�K�H���V�W�D�W�L�R�Q���W�R���F�R�Q�W�U�R�O���R�G�R�U�V���D�V���V�K�R�Z�Q���L�Q���)�L�J�X�U�H�������������������,�I���W�K�H���S�O�D�Q�N�L�Q�J���L�V���Q�R�W���Y�H�Q�W�L�O�D�W�H�G���E�\���D�Q���R�G�R�U��
�F�R�Q�W�U�R�O���V�\�V�W�H�P�����W�K�H���S�O�D�Q�N�L�Q�J���V�K�R�X�O�G���K�D�Y�H���D���Y�H�Q�W���Q�H�D�U���W�K�H���S�X�P�S���G�L�V�F�K�D�U�J�H���O�R�F�D�W�L�R�Q�V���W�R���K�H�O�S���U�H�G�X�F�H��
�W�K�H�� �D�P�R�X�Q�W�� �R�I�� �R�G�R�U�R�X�V�� �D�L�U�� �S�X�P�S�H�G�� �L�Q�W�R�� �W�K�H�� �+�H�D�G�Z�R�U�N�V�� �%�X�L�O�G�L�Q�J�����7�K�H�� �H�V�W�L�P�D�W�H�G�� �F�R�V�W�� �W�R�� �L�Q�V�W�D�O�O�� �W�K�H��
�S�O�D�Q�N�L�Q�J���D�V���D���V�W�D�Q�G�D�O�R�Q�H���S�U�R�M�H�F�W���L�V���D�S�S�U�R�[�L�P�D�W�H�O�\���������������������7�K�H���H�V�W�L�P�D�W�H�G���F�R�V�W���W�R���L�Q�F�U�H�D�V�H���S�X�P�S�L�Q�J��
�F�D�S�D�F�L�W�\���I�R�U���H�D�F�K���S�X�P�S���W�R�����������0�*�' ���L�V�������� �������������Z�K�L�F�K���L�Q�F�O�X�G�H�V���L�Q�V�W�D�O�O�D�W�L�R�Q���R�I���Q�H�Z���P�R�W�R�U�V�����V�W�D�U�W�H�U�V����
�F�R�Q�G�X�L�W�����D�Q�G���Z�L�U�L�Q�J�� 
 

  

 
 
Figure 6.01 -1  Raw Wastewater Pumping Station Covers  
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�� ������ �+�(�$�'�:�2�5�.�6���%�8�,�/�'�,�1�* 
 
�$�� �0�H�F�K�D�Q�L�F�D�O���6�F�U�H�H�Q�L�Q�J���D�Q�G���6�F�U�H�H�Q�L�Q�J�V���'�L�V�S�R�V�D�O 
 
�7�K�H���&�L�W�\�¶�V���:�:�7�3�� �F�X�U�U�H�Q�W�O�\�� �K�D�V�� �W�Z�R�� �P�H�F�K�D�Q�L�F�D�O�� �I�L�Q�H�� �V�F�U�H�H�Q�V���D�Q�G�� �D�� �V�F�U�H�H�Q�L�Q�J�V�� �F�R�Q�Y�H�\�R�U���W�K�D�W�� �D�U�H��
�Q�H�D�U�L�Q�J�� �W�K�H�� �H�Q�G�� �R�I�� �W�K�H�L�U�� �X�V�H�I�X�O�� �O�L�I�H���� �7�K�H�� �J�H�Q�H�U�D�O�� �W�U�H�Q�G�� �I�R�U�� �V�F�U�H�H�Q�L�Q�J�� �L�V���L�Q�V�W�D�O�O�D�W�L�R�Q�� �R�I�� �V�F�U�H�H�Q�V�� �Z�L�W�K��
�F�O�H�D�U���R�S�H�Q�L�Q�J���Z�L�G�W�K�V���E�H�W�Z�H�H�Q���V�F�U�H�H�Q�L�Q�J���E�D�U�V���R�I���O�H�V�V���W�K�D�Q�����������L�Q�F�K�����Z�L�W�K�����������L�Q�F�K���E�H�L�Q�J���D���F�R�P�P�R�Q��
�Z�L�G�W�K���R�U�� �R�S�H�Q�L�Q�J�� �V�L�]�H�����7�K�H�� �H�[�L�V�W�L�Q�J�� �V�F�U�H�H�Q�V�� �K�D�Y�H���F�O�H�D�U�� �R�S�H�Q�L�Q�J���Z�L�G�W�K�V���R�I���D�S�S�U�R�[�L�P�D�W�H�O�\�����������L�Q�F�K����
�7�K�H���H�[�L�V�W�L�Q�J���V�F�U�H�H�Q���P�D�Q�X�I�D�F�W�X�U�H�U���K�D�V���L�Q�G�L�F�D�W�H�G���W�K�D�W���W�K�H���H�[�L�V�W�L�Q�J���V�F�U�H�H�Q�V���F�D�Q�Q�R�W���E�H���U�H�W�U�R�I�L�W�W�H�G���Z�L�W�K��
�F�O�H�D�U���R�S�H�Q�L�Q�J�V���O�H�V�V���W�K�D�Q�����������L�Q�F�K�����7�K�L�V���V�L�]�H���R�S�H�Q�L�Q�J���D�O�O�R�Z�V���S�O�D�V�W�L�F�V���D�Q�G���R�W�K�H�U���L�Q�H�U�W���G�H�E�U�L�V���W�R���S�D�V�V��
�W�K�U�R�X�J�K�� �W�K�H�� �V�F�U�H�H�Q�V�� �D�Q�G�� �H�Y�H�Q�W�X�D�O�O�\�� �L�Q�W�R�� �W�K�H�� �O�D�Q�G���D�S�S�O�L�H�G�� �E�L�R�V�R�O�L�G�V���� �6�W�D�I�I�� �K�D�Y�H�� �L�Q�G�L�F�D�W�H�G�� �I�D�U�P�H�U�V��
�K�D�Y�H���H�[�S�U�H�V�V�H�G���F�R�Q�F�H�U�Q���D�E�R�X�W���W�K�H���L�Q�H�U�W���P�D�W�H�U�L�D�O���P�L�[�H�G���L�Q���Z�L�W�K���W�K�H���E�L�R�V�R�O�L�G�V�����$���V�F�U�H�H�Q���Z�L�W�K�����������L�Q�F�K��
�R�U�� ���������L�Q�F�K�� �F�O�H�D�U�� �R�S�H�Q�L�Q�J�V�� �Z�R�X�O�G�� �U�H�P�R�Y�H�� �W�K�H�� �P�D�M�R�U�L�W�\�� �R�I�� �W�K�H�� �L�Q�H�U�W�� �P�D�W�H�U�L�D�O�V�����6�H�Y�H�U�D�O�� �W�\�S�H�V�� �R�I��
�P�H�F�K�D�Q�L�F�D�O���I�L�Q�H���V�F�U�H�H�Q�V���D�U�H���D�Y�D�L�O�D�E�O�H�����H���J�������V�W�H�S���V�F�U�H�H�Q�V�����P�X�O�W�L�U�D�N�H���V�F�U�H�H�Q�V�����S�H�U�I�R�U�D�W�H�G���S�O�D�W�H�V�����D�Q�G��
�V�K�R�X�O�G���E�H���H�Y�D�O�X�D�W�H�G���G�X�U�L�Q�J���G�H�W�D�L�O�H�G���G�H�V�L�J�Q�����'�H�S�H�Q�G�L�Q�J���R�Q���W�K�H���V�L�]�H���D�Q�G���D�Q�J�O�H���R�I���L�Q�V�W�D�O�O�D�W�L�R�Q���R�I���W�K�H��
�V�F�U�H�H�Q�����W�K�H�� �L�Q�V�W�D�O�O�D�W�L�R�Q�� �Z�L�O�O�� �O�L�N�H�O�\�� �U�H�T�X�L�U�H���S�D�U�W�L�D�O���U�H�P�R�Y�D�O�� �R�I�� �W�K�H���H�O�H�Y�D�W�H�G���F�R�Q�F�U�H�W�H�� �V�O�D�E�� �D�E�R�Y�H�� �W�K�H��
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Table 6.02-1  Mechanical Fine Screens, Conveyor, and Wash Press 

Budgetary Costs  

 
 
Figure 6.02 -1  Mechanical Fine Screens , Conveyor,  and Wash Press  
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The grit removal facilities at the WWTP include vortex grit collectors, air lift pumps, and a grit classifier. 
The vortex grit collectors and air lift pumps are not being considered for replacement as part of this 
Facilities Plan as indicated in Section 5. To help reduce odors in the Headworks Building and to reduce 
the number of organics disposed with grit, Strand recommends the installation of a grit washer with a 
capacity of 250 gpm (see Figure 6.02-2). A grit washer would replace the grit classifier and would fit in 
the same general location as the existing system. The space available for the grit washer is approximately 
18 feet long and 11 feet high. Manufacturers did confirm that grit washers are available that fit into the 
existing footprint and allow sufficient space for maintenance. Manufacturers also confirmed that grit is 
not required to be pumped at pressure for the grit washer unit to function properly. The existing 120-gpm 
air lift pumps can be used to pump grit to the grit washer. Budgetary costs for installation of a grit washer 
are included in Table 6.02-2. 
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Table 6.02-2  Grit Washer Budgetary Cost  
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Figur e 6.02-2  Grit Washer  
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The Headworks Room does not have light fixtures, light switches, outlets, junction boxes, or grit collector 
motors that meet the requirements of the National Electric Code (NEC) for Class 1, Division 1, Group D, 
locations as required by NR 110.16 (2) (b) 5 and NR 110.17 (2) (c) 2. All electrical equipment not meeting 
code requirements are required to be removed and replaced to meet current code requirements.  
 
In addition, currently, the electrical and boiler room have doors directly connected to the screening room, 
which is a space with a potential for explosive gases. The electrical and boiler room should be isolated 
from the screening room by permanent walls in order to meet current code requirements. To separate 
the rooms, both doors directly connecting the spaces should be removed by installing concrete block and 
a new exterior door added on the south side of the electrical room. The rooms are located on the upper 
level of the screening building so stairs are required to be installed along the south side of the building 
as (shown in Figure 6.02-3). Addition of an exterior double door to the screening room is recommended 
to more quickly access the electrical room from the screening room and provide a location to move large 
equipment into the building. Providing an opening to remove the boilers in the future should also be 
evaluated during design. A budgetary cost for blocking two doorways, installing one single door and a 
double door, adding exterior stairs, HVAC modifications, and associated electrical modifications is shown 
in Table 6.02-3. 
 

 
 

 
 
Figur e 6.02-3  Headworks Building Electrical and Boiler Room Modifications  
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�F�R�V�W�����$���U�D�G�D�U���O�H�Y�H�O���V�H�Q�V�R�U���L�V���D�V�V�X�P�H�G���I�R�U���O�H�Y�H�O���P�H�D�V�X�U�H�P�H�Q�W���L�Q���W�K�H���W�D�Q�N�����$���I�L�U�H���S�U�R�W�H�F�W�L�R�Q���V�\�V�W�H�P���L�V��
�L�Q�F�O�X�G�H�G���L�Q���W�K�H���E�X�G�J�H�W���F�R�V�W�����$���I�L�J�X�U�H���V�K�R�Z�L�Q�J���W�K�H���O�R�F�D�W�L�R�Q���R�I���W�K�H���W�D�Q�N���D�Q�G���N�Q�R�F�N�R�X�W���Z�D�O�O���L�V���V�K�R�Z�Q���L�Q��
�)�L�J�X�U�H�������������� �� 
 

 
 

�(�O�H�P�H�Q�W �&�R�V�W 
�'�H�P�R�O�L�W�L�R�Q���R�U���%�O�R�F�N�L�Q�J���'�R�R�U�Z�D�\�V ��������������  
�$�O�X�P�L�Q�X�P���6�W�D�L�U�V���D�Q�G���3�O�D�Q�N�L�Q�J ��������������  
�'�R�R�U�V ��������������  
�+�9�$�&���0�R�G�L�I�L�F�D�W�L�R�Q�V ��������������  
�(�O�H�F�W�U�L�F�D�O���0�R�G�L�I�L�F�D�W�L�R�Q ��������������  
�(�O�H�F�W�U�L�F�D�O���(�T�X�L�S�P�H�Q�W���5�H�S�O�D�F�H�P�H�Q�W�����&�R�G�H�� ����������������  
�6�X�E�W�R�W�D�O ����������������  
�&�R�Q�W�U�D�F�W�R�U�V���*�H�Q�H�U�D�O���&�R�Q�G�L�W�L�R�Q�V�����������S�H�U�F�H�Q�W�� ��������������  
�&�R�Q�W�L�Q�J�H�Q�F�L�H�V���D�Q�G���7�H�F�K�Q�L�F�D�O���6�H�U�Y�L�F�H�V�����������S�H�U�F�H�Q�W�� ��������������  
�7�R�W�D�O���&�D�S�L�W�D�O���&�R�V�W�V ����������������  

 
Table 6.02-3  Headworks Building Code Modifications Budgetary Cost  

�(�O�H�P�H�Q�W �&�R�V�W 
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�5�H�E�X�L�O�G���.�Q�R�F�N�R�X�W���:�D�O�O ��������������  
�)�L�U�H���3�U�R�W�H�F�W�L�R�Q���6�\�V�W�H�P ��������������  
�6�X�E�W�R�W�D�O ��������������  
�0�H�F�K�D�Q�L�F�D�O ��������������  
�(�O�H�F�W�U�L�F�D�O���D�Q�G���&�R�Q�W�U�R�O�V ��������������  
�6�X�E�W�R�W�D�O ����������������  
�&�R�Q�W�U�D�F�W�R�U�V���*�H�Q�H�U�D�O���&�R�Q�G�L�W�L�R�Q�V�����������S�H�U�F�H�Q�W�� ��������������  
�&�R�Q�W�L�Q�J�H�Q�F�L�H�V���D�Q�G���7�H�F�K�Q�L�F�D�O���6�H�U�Y�L�F�H�V�����������S�H�U�F�H�Q�W�� ��������������  
�7�R�W�D�O���&�D�S�L�W�D�O���&�R�V�W�V ����������������  

 
Table 6.02-4  Chemical Tank Replacement Budgetary Cost  
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�Y�H�U�V�X�V�� �E�H�O�R�Z�����Z�K�H�U�H�� �W�K�H�� �S�L�S�L�Q�J�� �L�V�� �F�X�U�U�H�Q�W�O�\�� �L�Q�V�W�D�O�O�H�G���� �7�K�L�V�� �Z�L�O�O�� �L�P�S�U�R�Y�H�� �D�F�F�H�V�V�� �W�R�� �W�K�H�� �S�L�S�L�Q�J�� �D�Q�G��
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Figur e 6.02-4  Chemical Room Modifications  
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B. Wet Weather Operational Modifications 
 
During wet weather events, flows to the WWTP can exceed the rated capacity of the secondary treatment 
system of 9.3 MGD, creating operational challenges such as solids washout. To provide additional 
operational flexibility for the secondary treatment system, three alternatives were evaluated to store solids 
in the aeration tanks during wet weather events. 
 

1. Alternative No. 1�±Contact Stabilization Mode 
 

The first alternative evaluates operating the aeration tanks in contact stabilization mode during 
wet weather events for flows up to 13 MGD. For this alternative, RAS would be returned to 
Aeration Tank No. 1 at concentrations between 4,000 and 10,000 mg/L and influent wastewater 
directed to Aeration Tank No. 2. The volumetric loading rate to Aeration Tank Nos. 2 and 3 is 
approximately 45 lb/BOD5/1,000 cubic feet at maximum month BOD5 loadings, which meets 
NR 110 requirements of 50 lb/BOD5/1,000 cubic feet for contact stabilization mode. 

 
A hydraulic analysis was completed to check the capacity of the existing piping to convey all RAS 
flows in the 20-inch pipe to Aeration Tank No. 1 and all influent flow in the 24-inch pipe to 
Aeration Tank No. 2. The 20-inch pipe to Aeration Tank No. 1 does have capacity to convey a 
peak RAS flow of 5.4 MGD. The weir in the aeration tank splitter structure does submerge, but 
the maximum water level in the aeration tank splitter structure upstream of the weirs is less than 
the design water level in the hydraulic profile (1988 Design Drawings, Sheet 106) of 598.80 
providing 1.2 feet of freeboard. The 24-inch pipe to Aeration Tank No. 2 has a capacity of 
approximately 8 MGD before the water level in the aeration tank splitter structure is above the 
design water level in the hydraulic profile. At a flow rate of 12 MGD, the water level is greater than 
the design water level and would begin to impact upstream processes such as grit removal and 
screening. Using the 20-inch pipe to Aeration Tank No. 3 was also evaluated. Flow from this pipe 
would be diverted to Aeration Tank No. 2 with the addition of a tee, valve, and additional piping. 
The 20-inch pipe has a capacity of approximately 5 MGD before the water level in the aeration 

�(�O�H�P�H�Q�W �&�R�V�W 
�6�W�D�L�Q�O�H�V�V���6�W�H�H�O���$�L�U���'�L�V�W�U�L�E�X�W�L�R�Q���3�L�S�L�Q�J���D�Q�G���9�D�O�Y�H�V ������ �������� 
�%�O�R�Z�H�U ����������������  
�$�L�U���)�O�R�Z���0�H�W�H�U�V ��������������  
�'�L�I�I�X�V�H�U���5�H�S�O�D�F�H�P�H�Q�W ���� �� ���������� 
�6�X�E�W�R�W�D�O �������� �������� 
�0�H�F�K�D�Q�L�F�D�O ���� �� �������� 
�(�O�H�F�W�U�L�F�D�O���D�Q�G���&�R�Q�W�U�R�O�V ���� ���������� 
�6�X�E�W�R�W�D�O ���� ������������ 
�&�R�Q�W�U�D�F�W�R�U�V���*�H�Q�H�U�D�O���&�R�Q�G�L�W�L�R�Q�V�����������S�H�U�F�H�Q�W�� ���� �� �������� 
�&�R�Q�W�L�Q�J�H�Q�F�L�H�V���D�Q�G���7�H�F�K�Q�L�F�D�O���6�H�U�Y�L�F�H�V�����������S�H�U�F�H�Q�W�� ���� �� ���������� 
�7�R�W�D�O���&�D�S�L�W�D�O���&�R�V�W�V ���� ������������ 

Table 6.03-1  Aeration Tank Upgrades Budgetary Costs  



City of Port Washington, Wisconsin   
Wastewater Treatment Plant Planning Report  Section 6 �±Evaluation of Future Improvement Projects  
 

 
Prepared by Strand Associates, Inc.�“   6-10 
R:\MIL\Documents\Reports\Archive\2022\Port Washington, WI\WWTP Facilities Plan.1494.009.PAB.Mar\Report\S6.docx\041822 

tank splitter structure is above the design water level in the hydraulic profile. The combined 
capacity of the 20- and 24-inch pipes is approximately 13.0 MGD. 

 
Installation of a 30- or 36-inch pipe to Aeration Tank No. 2 was also assessed. This is not a 
cost-effective option because major modifications to the aeration tank splitter structure are 
required to increase the weir length for the Aeration Tank No. 2 influent box for flows greater than 
13.0 MGD. 

 
The major modifications required for this alternative are as follows: 

 
a. Extend the 24-inch piping in Aeration Tank No. 2, add a tee, and add a valve. 
b. Add a gate opening between Aeration Tank Nos. 1 and 2. 
c. Extend the 20-inch piping in Aeration Tank No. 3, add a penetration into 

Aeration Tank No. 2, add necessary fittings, and add a valve. 
d. Replace the sluice gate and increase the opening size at the outlet box of 

Aeration Tank No. 3 to increase flow capacity through the opening. 
 

Figure 6.03-1 shows a layout of the required modifications. 
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The constructability of this alternative is a concern. Installing a new opening and gate between 
Aeration Tank Nos. 1 and 2 and a pipe between the walls of Aeration Tank Nos. 2 and 3 will 
require two tanks to be out of service at the same time. This work should be completed during 
periods of low flow and low loadings. Costs for this alternative are summarized in Table 6.03-2. 
These costs assume operation in contact stabilization mode will be a manual operation with 
operators manually opening and closing gates and valves. This alternative provides limited benefit 
because it does not have the capacity for flows greater than 13 MGD. 

 

 
 
Figure 6.03 -1  Contact Stabilization Mode Modifications  
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2. Alternative No. 2�±Contact Stabilization Mode in Each Aeration Tank 
 

This alternative reviews the operation of each tank in contact stabilization mode by diverting RAS 
to the front of the tanks and adding influent approximately one-third of the distance from the front 
of the tanks. 

 
Currently RAS and influent are combined in the Aeration Tank Splitter Structure. For this 
alternative, RAS and influent require separation to allow flow to be conveyed to different sections 
of each aeration tank. To convey RAS to each tank, a new 20-inch RAS pipe would be connected 
to the existing piping and routed along the south wall of the aeration tanks. In each tank, a tee 
and valve would be installed to allow flow to be conveyed to each tank. Equally controlling flow to 
each tank would be controlled by modulating valves and likely result in an unequal flow split. To 
prevent RAS from mixing with influent flow, the stop plates for the RAS at the aeration tank splitter 
structure would need to be installed. The influent piping to each tank would require installation of 
tees and a valve, as shown in Figure 6.03-2. Baffle walls are also required to create to separate 
zones for RAS and ML. 

 
The major modifications required for this alternative are the following: 

 
a. Install 20-inch RAS piping and valves to each tank. 
b. Install tees and valves in each tank for influent. 
c. Install a baffle wall in each tank. 

 
Figure 6.03-2 shows a layout of the required modifications. 

 

Element  Cost  
Demolition $15,000 
Extend 24-Inch Piping, 24-Inch Tee, 24-Inch Valve $75,000 
Add Sluice Gate Between Aeration Tank Nos. 1 and 2 $24,000 
Extend 20-Inch Piping, 20-Inch Tee, 20-Inch Valve $50,000 
Replace Sluice Gate and Increase Opening Size in Outlet Box $20,000 
Subtotal  $184,000 
Contractors General Conditions (10 percent) $18,000 
Contingencies and Technical Services (40 percent) $74,000 
Total Capital Costs  $276,000 

 
Table 6.03-2  Contact Stabilization Mode Modifications  
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The constructability of this alternative is a concern. Installing piping between Aeration Tank Nos. 1 
and 2 and Aeration Tank Nos. 2 and 3 will require two tanks to be out of service at the same time. 
Connecting to the RAS piping will require the RAS system to be bypassed. This work should be 
completed during periods of low flow and low loadings. Costs for this alternative are summarized 
in Table 6.03-3. These costs assume operation in contact stabilization mode will be a manual 
operation with operators manually opening and closing gates and valves. 

 

 
 

Figure 6.03 -2  Contact Stabilization Mode �±Each Tank  
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3. Alternative No. 3�±Sequencing Batch Reactor Mode 
 

This alternative involves operating the aeration basins in a sequencing batch reactor mode during 
wet weather events by cycling the air on and off. Operating in this mode will help sequester solids 
in the aeration tanks. This mode of operation does have the potential to cause damage to the 
diffusers because of the cycling air operation. The duration of the on/off cycles should be 
determined based on field conditions. Cycling the air on for three hours and off for three hours is 
a potential starting point to determine the optimal on/off duration. 

 

4. Additional Technologies 
 

A cursory review of intensification strategies for activated sludge treatment was completed 
including Integrated Fixed Film Activated Sludge (IFAS), Moving Bed Biofilm Reactor (MBBR), 
and Membrane Aerated Biofilm Reactor (MABR). These strategies are generally used at facilities 
that require additional biological treatment capacity at average or maximum monthly loadings 
versus facilities that have biological solids washout concerns at peak flows. These strategies 
would also be expensive to install and operate. Further evaluation of these strategies was not 
completed as a part of this Facilities Plan. 

 

�������� �)�,�1�$�/���&�/�$�5�,�)�,�(�5�6 
 

�$�� �7�U�R�X�J�K���&�R�Y�H�U�V 
 

Currently, the existing final clarifiers have a weir washing system that sprays water in the troughs to 
remove algae. The algae is transported downstream and can cause issues in downstream processes, 
such as UV disinfection. To reduce the growth of algae, opaque launder covers installed over the troughs 
are recommended to block light. The covers are typically hinged so they can be opened to observe the 
condition of the trough. Figure 6.04-1 includes a drawing of a launder cover and the installation locations. 
The budgetary cost for the installation of the final clarifier launder covers in the existing final clarifiers is 
approximately $90,000. 
 
 

Element  Cost  
Demolition $15,000 
Interior Piping and Valves $275,000 
Bypass Pumping $15,000 
Baffle Walls $45,000 
Subtotal  $350,000 
Mechanical  $53,000 
Electrical and Controls $105,000 
Subtotal  $508,000 
Contractors General Conditions (10 percent) $51,000 
Contingencies and Technical Services (40 percent) $203,000 
Total Capital Costs  $762,000 

 
Table 6.03-3  Contact Stabilization Mode �±Each Tank  
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B. Addition of Energy Dissipating Inlets 
 
Currently, the existing final clarifiers have a circular flocculation well installed to promote flocculation of 
solids and improve settling. To enhance flocculation and settling, an energy-dissipating inlet can be 
installed in the existing flocculation well. The energy dissipating inlet consists of a series of steel plates, 
or baffles, that are designed to reduce inlet velocities to create a uniform, radial flow into the clarifier, 
which minimizes disruption of the settled sludge layer and promotes passive flocculation. The improved 
flocculation and solids settling increases the treatment capacity of the clarifiers. The budgetary cost for 
the installation of energy dissipating inlets in the existing final clarifiers is $100,000. 
 

 
C. Raising Scum Well 
 
The existing scum well located adjacent to tunnel receives scum from each clarifier and serves as a 
drainage pumping station when clarifiers are drained. The pumps in the well are operated by floats. The 
floats have previously failed, causing the scum well to overflow. The top of the scum well elevation is 
currently 593 and the water level in the clarifiers is approximately 593.4. 
 
The top slab of the scum well is reinforced concrete with an aluminum access hatch. The floats and 
suction bells for the pumps are located inside the well. Adding a 12-inch-high curb around the well would 
prevent the well from overflowing; however, rainwater would be directed to the access hatch to drain into 
the well. A more expensive alternative is to sawcut and remove a portion of the existing top slab and 
install a new elevated slab and access hatch with a bottom slab elevation of 594.0.  
 

 
 
Figure 6.04 -1  Final  Clarifier Launder Covers  
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Budgetary costs for installation of a 12-inch-high curb around the existing well and removing and installing 
a new raised slab are $5,000 and $20,000, respectively. 
 
�������� �0�8�/�7�,�3�8�5�3�2�6�(���%�8�,�/�'�,�1�*�±�%�/�2�:�(�5���5�2�2�0 
 
Replacement of the last existing blower with a new 3,200 scfm rotary screw blower is recommended to 
meet maximum month oxygen requirements. The new blower would increase the firm aeration capacity 
to 5,800 scfm, which would provide sufficient oxygen for BOD and TKN removal at current flows and 
loadings and BOD removal at design loadings. Additional aeration capacity would be needed to provide 
TKN removal at design loadings. Minor modifications to the existing interior aeration piping will be 
required to install the blower. The location for the new blower is shown in Figure 6.05-1. Budgetary costs 
for removal and replacement of an existing blower are summarized in Table 6.03-1. 

 

 
 
�������� �$�1�$�(�5�2�%�,�&���'�,�*�(�6�7�,�2�1 
 
A. Upgrade of Anaerobic Digestion Equipment 
 
The Anaerobic Digestion system is adequately sized to handle future flows and loadings. The WWTP 
anaerobic digestion system upgrades consists of the following major items: 
 

�ƒ 32-foot-diameter primary digester, steel cover, pressure relief valves, and gas mixing system 
�ƒ 45-foot-diameter primary digester, steel cover, pressure relief valves, and gas mixing system 

 
 
Figure  6.05-1  Replacement of an Aeration Blower  
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�ƒ 32-foot secondary digester and rubber membrane cover (no mixing) 
�ƒ Waste gas burner 
�ƒ Gas equipment (drip traps, flame arrestors, flame traps, pressure regulating valve) 
�ƒ Two gas compressors for the gas mixing system 
�ƒ Three digested sludge recirculation pumps 
�ƒ Four primary digested sludge transfer pumps 
�ƒ Two  TWAS transfer pumps 
�ƒ Two digested sludge GBT feed pumps 
�ƒ Two sludge boilers and heat exchangers 
�ƒ Upgrade electrical equipment to meet Class 1, Division 1, Group D locations where digester gas 

piping is located 
�ƒ Move all digester gas compressors to a separate room with an exterior entrance to meet NR 110 

requirements 
�ƒ Gas detection equipment 

 
Some of the previously mentioned equipment has been replaced recently or has limited run time and is 
not anticipated to require replacement in the next 20 years. Budgetary pricing for equipment anticipated 
to require replacement is summarized in Table 6.06-1. Budgetary pricing also assumes the gas mixing 
system and compressors will be replaced with a new mixing system, such as a pump mixing, linear 
motion missing, or draft tube mixing system. Budgetary pricing does include modifications to the 
Digester Building to meet Class 1, Division 1, Group D requirements where digester gas piping is present. 
Figure 6.06-1 shows a layout of the digesters and some of the equipment recommended for replacement. 
 

 
 

Element  Cost  
Demolition $10,000 
Primary Digester Cover Rehabilitation and Cleaning (2) $150,000 
Replace Secondary Digester Cover and Cleaning $100,000 
Waste Gas Burner $80,000 
Sludge Boiler Rehabilitation (2) $180,000 
Gas Safety Equipment $250,000 
TWAS Transfer Pumps (2) (Rebuild) $12,000 
Digester Recirculation Pumps (3) $57,000 
Digester Mixing System (2) $375,000 
Primary Sludge Transfer Pumps (4) (Rebuild) $24,000 
Electrical Modifications for Class 1, Division 1, Group D $150,000 
Subtotal  $1,388,000 
Sitework $69,000 
Mechanical $208,000 
Electrical and Controls $416,000 
Subtotal  $2,081,000 
Contractors General Conditions (10 percent) $208,000 
Contingencies and Technical Services (40 percent) $832,000 
Total Capital Costs  $3,121,000 

 
Table 6.06-1  Budgetary Cost for Upgrading Anaerobic Digestion  
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B. Anaerobic Digestion�±Limit Usage of Existing 32-Foot-Diameter Primary Digester 

 
This alternative consists of limiting the use of the 32-foot-diameter primary digester by only using the 
45-foot-diameter digester as the primary digester and the 32-foot-diameter secondary digester during 
normal operations. As previously mentioned, the existing anaerobic digestion system has adequate 
capacity for current and future loadings. Assuming only the 45-foot-diameter primary digester is in service 
increases the primary digester loading rate to 55 lb VS/1,000 ft3/day and the primary digester detention 
time to 31 days, both of which are below the WDNR requirements of 80 lb VS/1,000 ft3/day and 15 days 
of detention time. In the event the 45-foot-diameter primary digester is out of service, the primary digester 
loading rate to the 32-foot-diameter primary digester is 98 lb VS/1,000 ft3/day, which is more than the 
WDNR maximum limit of 80 lb VS/1,000 ft3/day. The primary digester detention time is 17 days, which 
meets the WDNR minimum of 15 days of detention time. The capacity and detention time provided by 
the 45-foot-diameter primary digester meet WDNR requirements and the capacity of the 32-foot-diameter 
primary digester does not meet WDNR requirements but would likely provide adequate capacity for 
short-term operation. 

 
 
Figure 6.0 6-1  Anaerobic Digestion System Upgrades  
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During winter 2020 to 2021, the anaerobic digestion system was operated using the 45-foot-diameter 
primary digester and the 32-foot-diameter secondary digester to determine whether less energy would 
be required to heat only one digester. The 32-foot-diameter primary digester was not used. Natural gas 
usage in 2019, 2020, and 2021 were compared to the heating degree days documented by the 
Wisconsin State Climatology Office. Heating degree days occur when the mean daily temperature is 
below 65 Fahrenheit (�qF). The mean degrees Fahrenheit below 65�qF are counted as a heating degree 
day. Table 6.06-2 summarizes this data. Based on a review of the data, it does not appear there was a 
significant reduction in gas usage during winter 2020 to 2021. For example, in January 2021, the gas 
usage was less than the usage in January 2019 and January 2020; however, the heating degree days 
were less in January 2021. In February 2021, the gas usage was higher than the usage in February 2019 
and February 2020; however, the heating degree days were higher in February 2021. Based on these 
results, it does not appear that there is a significant savings in energy by only using the 45-foot-diameter 
primary digester and limiting the use of the 32-foot-diameter primary digester. 
 

 
 
C. Conversion to Aerobic Digestion 
 
As previously indicated, a significant amount of anaerobic digestion equipment is nearing the end of its 
useful life and requires replacement. In addition, the Digester Building digester gas compressors are 
required to be housed in a room with an outside exit and the Digester Building requires upgrades to meet 
Class 1, Division 1, Group D requirements where digester gas is present. Instead of replacing anaerobic 
digestion equipment in-kind, the anaerobic digestion system can be converted to an aerobic digestion 
system. The existing anaerobic digestion tanks have sufficient capacity to meet WDNR requirements of 
a minimum 15-day detention time for WAS with thickening. If WAS is thickened to 3 percent solids, the 
detention time at design flows and loadings is approximately 40 days. If WAS (0.85 percent solids) is 
pumped directly to the digesters at design flows and loadings, the detention time is approximately 
11 days. A 15-day detention time is likely sufficient to meet vector-attraction reduction requirements when 
sludge temperatures are around 70oF, but a 30-day detention time will likely be required when 
temperatures are 45 to 50oF. During colder months, the sludge can be thickened to 3 percent solids to 
provide at least a 40-day detention time. Installing covers on the digesters would help increase 
temperatures during colder months to help meet vector attraction reduction requirements for VS reduction 
if the City discontinues injection of sludge, which is the current method to meet vector attraction reduction 
requirements. 
 

2019 
Gas Usage  
(Therms)  

Heating 
Degree 
Days 2020 

Gas 
Usage  

(Therms)  

Heating  
Degree 
Days 2021 

Gas 
Usage 

(Therms)  

Heating 
Degree 
Days 

January 5,493 1,450 January 5,284 1,100 January 4,990 1,000 
February 4,936 1,050 February 5,010 1,100 February 5,390 1,200 
March 3,780 1,000 March 3,648 800 March 3,560 700 
April 2,783 500 April 3,764 600 April 3,146 500 
December 5,327 900 December 5,236 1,000    

 
Table 6.06-2  Natural Gas Usage and Heating Degree Day Summary  
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Aeration requirements (NR 110) are based on providing 2.0 lb of oxygen per pound of volatile suspended 
solids (VSS) and an oxygen transfer efficiency of 8 percent, or a mixing requirement of 30 scfm per 
1,000 cubic feet. The air flows required for VSS reduction and mixing are approximately 1,803 scfm and 
1,820 scfm, respectively. 
 
The following equipment would not be required with an aerobic digestion system: 
 

�ƒ 32-foot-diameter primary digester steel cover, pressure relief valves and gas mixing system 
�ƒ 45-foot-diameter primary digester steel cover, pressure relief valves and gas mixing system 
�ƒ 32-foot secondary digester rubber membrane cover, no mixing 
�ƒ Digester gas flare 
�ƒ Gas equipment (drip traps, flame arrestors, flame traps and pressure regulating valve) 
�ƒ Two gas compressors for the gas mixing system 
�ƒ Three digested sludge recirculation pumps 
�ƒ Two TWAS transfer pumps 
�ƒ Two sludge boilers 
�ƒ Upgrading electrical equipment to meet Class 1, Division 1, Group D locations where digester gas 

piping is located 
�ƒ Moving all digester gas compressors to a separate room with an exterior entrance to meet NR 110 

requirements 
�ƒ Gas detection equipment 

 
The following equipment and modifications would be required for the aerobic digestion system: 
 

�ƒ Aeration diffusers or other system in all three existing tanks if the floor slope is too steep to install 
diffusers 

�ƒ Two aeration blowers (assumed to be located in the existing boiler and recirculation pump room) 
�ƒ Two aerobically digested sludge GBT feed pumps 
�ƒ WAS piping modifications for direct pumping to the digesters (may need to replace) 
�ƒ Replacement of WAS pumps (required to pump WAS to the digesters versus the GBTs) 
�ƒ Four aerobically digested sludge transfer pumps to replace the existing pumps 
�ƒ Three telescoping valves for decanting within each digester 

 
Aerobic digestion would also reduce the need to thicken WAS as it could be pumped directly to the 
digesters and decanted to increase the solids concentration before being thickened and pumped to 
sludge storage. During colder months, or when flows and loadings approach design capacities, thickening 
may be required to meet vector-attraction reduction requirements. Budgetary costs for conversion of the 
anaerobic digestion tanks to aerobic digestion tanks are included in Table 6.06-3. Figure 6.06-2 shows a 
general layout of the aerobic digestion system modifications. 
 
The anaerobic digestion system is at approximately 56 percent capacity, based on the digester loading 
rate at design, and the aerobic design system is at approximately 70 percent capacity, based on air 
requirements at design loadings. Based on a 15-day detention time and 5 percent solids, the anaerobic 
and aerobic digestion system capacities are approximately 31 percent and 22 percent, respectively. 
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Element  Cost  
Demolition and Digester Cleaning $150,000 
Aeration Equipment $200,000 
Aeration Blowers (2) 351,000 
WAS Pumps to Feed Digesters (2) $81,000 
Digested Sludge Transfer Pumps (4) $76,000 
Digested Sludge GBT Feed Pumps (2) $38,000 
Subtotal  $896,000 
Mechanical $224,000 
Electrical and Controls $224,000 
Subtotal  $1,344,000 
Contractors General Conditions (10 percent) $134,000 
Contingencies and Technical Services (40 percent) $538,000 
Total Capital Costs  $2,016,000 

 
Table 6.06-3  Budgetary Cost for Conversion to Aerobic Digestion  

 
 
Figure 6.0 6-2  Aerobic Digestion System Modifications  
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A present worth cost analysis was completed to compare operating costs for anaerobic digestion versus 
aerobic digestion. Refer to Appendix C for details of the present worth cost analysis. The primary cost 
differences included: 
 

1. Anaerobic digestion requires two sludge recirculation pumps to operate continuously. 
2. Anaerobic digestion requires WAS thickening with a GBT, which requires approximately 

16 hours of operator labor per week and additional polymer usage. 
3. Anaerobic digestion includes the installation of a new mixing system. 
4. NFPA 820 recommends modifications to the Digester Building to meet Class 1, Division 

1, Group D requirements.  
5. Aerobic digestion requires operation of a blower continuously. Assumed average 

horsepower (hp) delivered is 100 hp.  
6. Aerobic digestion requires approximately two hours per week for decanting from the 

aerobic digesters.  
 
Table 6.06-4 summarizes the capital and present worth costs for anaerobic and aerobic digestion. 
Aerobic digestion has a lower capital and lower present worth cost. 
 

 
�������� �%�,�2�6�2�/�,�'�6���6�7�2�5�$�*�( 
 
A. Mixing System 
 
The existing biosolids storage tanks are mixed through a single pump discharge point on the side wall of 
the tanks. Sludge is withdrawn from the tanks through a suction pipe located in the center of the tanks. 
The existing mixing system is ineffective at thoroughly mixing the contents of the tank as the contents 
become too thick to pump as the tank is emptied. 
 
Typical mixing systems for sludge storage tanks include a mixing pump that pumps sludge through a 
series of nozzles installed near the bottom of the tank. The nozzles create a swirling action in the tank to 
mix contents. The existing suction piping would be reused. The mixing pump also serves as a transfer 
pump to pump sludge to trucks for hauling. Budgetary pricing for installation of mixing systems in each 
tank, including pumps, nozzles, interior piping, and valves is summarized in Table 6.07-1 and shown in 
Figure 6.07-1. 
 

 
Capital Cost  Present Worth Cost  

Anaerobic Digestion  $3,121,000 $3,666,000 
Aerobic Digestion $2,016,000 $3,208,000 

 
Table 6.06-4  Summary of Present Worth Cost Analysis  
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6.08 BLENDING 
 
As previously discussed, �E�O�H�Q�G�L�Q�J�� �R�I�� �X�Q�W�U�H�D�W�H�G�� �R�U�� �S�D�U�W�L�D�O�O�\�� �W�U�H�D�W�H�G�� �Z�D�V�W�H�Z�D�W�H�U�� �L�V�� �D�O�O�R�Z�H�G�� �L�Q�� �W�K�H�� �&�L�W�\�¶�V��
WPDES permit during wet weather or other high flow conditions. This section evaluates the capacity of 
the existing blending system with the existing stop plate removed, adding a fixed weir to activate blending, 

Element  Cost  
Demolition $10,000 
Sludge Mixing Pumps $34,000 
Sludge Mixing System $95,000 
Subtotal  $139,000 
Sitework $0 
Mechanical $28,000 
Electrical and Controls $56,000 
Subtotal  $223,000 
Contractors General Conditions (10 percent) $22,000 
Contingencies and Technical Services (40 percent) $89,000 
Total Capital Costs  $334,000 

 
Table 6.07-1  Budgetary Cost for Installing a Sludge Mixing System  

 
 
Figure 6.0 7-1  Sludge Storage Tank Mixing System  
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and the installation of a downward opening weir gate. Sampling of blended flow is recommended to 
determine whether permit limits can be met while blending and is detailed in this section. This section 
also discusses a 16-inch bypass connection from upstream of the raw wastewater pumping station to the 
final effluent force main upstream of the UV system that was abandoned in 2020. 
 
A. Capacity of the Existing Blending System 
 
A 16-inch-diameter blending line is installed from the aeration tank splitter structure to the 36-inch final 
effluent pipe upstream of the UV disinfection (see Figure 6.08-1). Blending is activated manually by 
removing a 2-foot-wide stop gate at the aeration tank splitter structure. If the existing stop gate is manually 
removed to activate blending, the approximate flow to blending at influent flow rates of 9.3 and 12.2 MGD 
are approximately 1.5 and 2.0 MGD, respectively. This does not use the full capacity of the 16-inch 
blending line, which is between 7.5 and 8.0 MGD, depending on the water surface elevation in the 
aeration tank splitter structure. 
 

 
 
B. Addition of a Fixed Weir 
 
The installation of a fixed weir to allow blending to occur automatically at a flow rate 9.3 MGD was 
evaluated and it was determined that approximately 140,000 gpd of flow would be diverted to blending, 
with the weir height set to activate blending at 9.3 MGD and the influent flow rate at 12.2 MGD. Because 
of the relatively low amount of flow diverted to blending, the installation of a fixed weir is not beneficial 
and was not evaluated further. 
 
  

 
 
Figure 6. 08-1  Plan View of 16 -inch Blending Line Connection from Aeration Tank Splitter Box 

to UV Building  
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C. Installation of a Downward Opening Weir Gate 
 
Two alternatives were evaluated for the installation of a downward opening weir gate to increase flow to 
the blending line. 
 
Alternative No. 1 includes the installation of a downward opening weir gate in the existing aeration tank 
splitter structure by removing the approximately 12-inch-high concrete weir wall as shown in 
Figures 6.08-2 and 6.08-3. Removal of the wall allows additional flow to be directed to the blending 
connection. The effective opening for the downward opening weir gate may be as wide as 2 feet if the 
existing boxouts for the stop plates can be used. If the boxouts cannot be used, it is assumed that the 
effective opening will be 1 foot 6 inches. With an effective opening of 1 foot 6 inches and 2 feet, and the 
weir in its lowest position and approximately 5.6 MGD and 7.4 MGD, respectively, of flow can be diverted 
to blending at a forward flow rate of 9.3 MGD to the aeration tanks (total influent flow of 9.3 MGD + 
5.6 MGD = 14.9 MGD or 9.3 MGD + 7.4 MGD = 16.7 MGD). The capacity of the blending line is between 
7.5 and 8.0 MGD, depending on the water surface elevation in the aeration tank splitter structure. For 
either a 1-foot 6-inch- or 2-foot-wide effect opening, a significant amount of the capacity of the blending 
line would be available. Table 6.08-1 provides a summary of costs for this alternative. During detailed 
design, control of the downward opening weir gate should be evaluated to determine the best control 
strategy to minimize unnecessary gate operation caused by flow surges when Lift Station No. 2 operates. 
 

 

 
 
Figure 6. 08-2  Aeration Tank Splitter Structure 

Plan View  
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Alternative No. 2 includes expansion of the existing aeration tank splitter structure. Because the existing 
structure can be retrofitted with a downward opening weir gate, expansion of the structure is not required 
and would be more costly. This alternative was not evaluated further. 

 
  

 
 
Figure 6. 08-3  Aeration Tank Splitter Structure Section View  

Element  Cost  
Demolition $15,000 
Temporary Dam $5,000 
Motor Operated Gate  $20,000 
Subtotal  $40,000 
Electrical and Controls $20,000 
Subtotal  $60,000 
Contractors General Conditions (10 percent) $6,000 
Contingencies and Technical Services (40 percent) $24,000 
Total Capital Costs  $90,000 

 
Table 6.08-1  Budgetary Cost for Installation of a Downward 

Opening Weir for Blending  
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D. Additional Sampling 
 
Sampling to verify effluent limits can be met during blending was not completed as a part of this 
Facilities Plan. Blending may help reduce solids washout in the WWTP, but sampling is recommended 
to confirm whether permit limits can be met while blending.  
 
E. 16-Inch Bypass Connection 
 
There was a 16-inch bypass connection to the 36-inch final effluent force main from a manhole on the 
raw wastewater gravity sewer system upstream of the raw wastewater pumping station (see 
Figure 6.08-1). This connection was abandoned by leaving a frozen valve in the closed position in 2020. 
If this connection was used for bypassing primary and secondary treatment, the water surface elevation 
would be controlled by the weighted gate downstream of the UV system. The maximum water surface 
elevation shown upstream of the UV disinfection is 591.90 on the hydraulic profile. A water level at this 
elevation would lead to significant surcharging in the raw wastewater wetwell and flow surcharging out of 
the manhole directly south (manhole rim elevation on record drawings is 591.90 water surface elevation) 
of the raw wastewater wetwell. The maximum water surface elevation shown on the hydraulic profile at 
the raw wastewater pumping station is 586.60. It is not recommended that this bypass be reinstated to 
bypass or blend flow during wet weather events as effluent may be recycled to the WWTP, depending 
on the level of flow in the raw wastewater piping upstream of the wetwell. 
 
This connection would only provide a benefit if the raw wastewater pumping station is out of service 
during a power outage and there is no ability to pump flow through the WWTP. In this circumstance, the 
bypassed flow would receive UV disinfection (if operating on backup power). During high flow events 
when the hydraulic grade line is above water surface elevation 591.90, there may be surcharging out of 
the manhole south of the raw wastewater pumping station. It is not recommended that this bypass be 
reinstated. 



  

 
SECTION 7 

RECOMMENDED PLAN  
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�3�U�H�Y�L�R�X�V���V�H�F�W�L�R�Q�V���R�I���W�K�L�V���U�H�S�R�U�W���S�U�H�V�H�Q�W�H�G���E�D�F�N�J�U�R�X�Q�G���L�Q�I�R�U�P�D�W�L�R�Q���� �G�H�V�F�U�L�E�H�G���D�Q�G���H�Y�D�O�X�D�W�H�G���W�K�H���&�L�W�\�¶�V��
�:�:�7�3���S�U�R�M�H�F�W�H�G���I�O�R�Z�V���D�Q�G���O�R�D�G�L�Q�J�V�����U�H�Y�L�H�Z�H�G���E�X�L�O�G�L�Q�J���V�W�U�X�F�W�X�U�D�O�����P�H�F�K�D�Q�L�F�D�O���D�Q�G���H�O�H�F�W�U�L�F�D�O���F�R�Q�G�L�W�L�R�Q����
�U�H�Y�L�H�Z�H�G�� �W�K�H�� �F�R�Q�G�L�W�L�R�Q�� �D�Q�G�� �F�D�S�D�F�L�W�\�� �R�I�� �H�D�F�K�� �:�:�7�3�� �S�U�R�F�H�V�V���� �D�Q�G�� �S�U�R�Y�L�G�H�G�� �U�H�F�R�P�P�H�Q�G�D�W�L�R�Q�V�� �I�R�U��
�X�S�J�U�D�G�H�V���W�R���Y�D�U�L�R�X�V���S�U�R�F�H�V�V�H�V����This section presents a summary of the proposed major upgrades to the 
City�¶�V WWTP and an overall cost summary.  
 
�� ������ �5�(�&�2�0�0�(�1�'�(�'���3�/�$�1 
 
The recommended plan includes upgrades to several portions of the existing City�¶�V WWTP. These 
upgrades are recommended based on several factors including equipment age, capacity limitations, code 
requirements, controlling odors, cost, and process improvements. Figure 7.01-1 presents the major 
components of the recommended plan. Appendix B presents a summary of preliminary design criteria for 
the recommended plan. A brief summary of the recommended improvements follows. 
 
A. Raw Wastewater Pumping 
 
 1. Increase pumping capacity by increasing speed and replacing motors/gearing. 

 
2. Cover channels to reduce odors and stress on pump bearings from thermal contraction 

and expansion of the screws. 
 
B. Headworks Building 
 

1. Replacement of mechanical fine screens with a screen with finer openings to remove 
additional material such as finer plastics and other smaller items.  

 
2. Replacement of the screenings conveyor. Existing conveyor is at the end of its useful life. 

 
3. Installation of a screenings wash press to remove organic materials from screenings, 

which reduces disposal volumes to landfill and should help reduce odors. 
 

4. Installation of a grit washer to remove organic materials from grit, which reduces disposal 
volumes to landfill and should help reduce odors.  

 
 5. Replacement of the 45-year old ferrous chloride tank.  

 
6. Upgrades to specific rooms in the Headworks Building to meet current WDNR NR 110 

code requirements for Class 1, Division 1, Group D locations where hazardous gases may 
accumulate.  

 
C. Aeration Tanks 
 

1. Replacement of the aeration piping and diffusers. 
 
2. Installation of air flow meters. 
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