
Permit Fact Sheet 
1 General Information 
Permit Number:  WI-0025194-08-0 

Permittee Name: Racine Wastewater Utility 

Address: 2101 S Wisconsin Ave 

 

City/State/Zip: Racine WI 53403-3372 

Discharge Location: Approximately 500’ offshore of Building 160 into Lake Michigan, Racine County 

Receiving Water: Lake Michigan, Racine County 

StreamFlow (Q7,10): A lake discharge dilution of 10:1 was used 

Stream 
Classification: 

Great Lakes, cold water fishery 

Design Flow(s) Daily Maximum  181.66 MGD 1998 facility plan 

Weekly Maximum 122.98 MGD 1998 facility plan 

Monthly Maximum 48.94 MGD 1998 facility plan 

Annual Average 36.00 MGD 1998 facility plan 

Significant Industrial 
Loading? 

Yes 

Operator at Proper 
Grade? 

Yes – Rick Pace 4 - A, C, E, F, G, I, J; 1 - B, D, H; L - T.  Others on staff as well. 

Required 4 - A, C, E, F, G, I, J 

Pretreatment 
Program Approval 
Date: 

       August 1, 1984      

2 Facility Description 
The Racine Wastewater Treatment Plant (WWTP) is a conventional activated sludge plant with an average annual design 
flow of 36 MGD.  The WWTP has flow equalization (EQ) basins, mechanically cleaned bar screens, grit removal, 
primary clarifiers, aeration tanks, final clarifiers, anaerobic digestion, gravity belt thickening, belt filter press dewatering, 
liquid chlorine disinfection with dechlorination for EQ basins and UV disinfection for plant effluent.  The WWTP serves 
the communities of Racine, Caledonia, Elmwood Park, Mount Pleasant, North Bay, Somers (KR area), Sturtevant, and 
Wind Point.  

 

Sample Point Designation 

Sample 
Point 
Number 

Discharge Flow, Units, and 
Averaging Period 

Sample Point Location, WasteType/sample Contents and 
Treatment Description (as applicable) 

701 13.3 MGD last two years average Influent samples shall be taken in the channel at the headworks 
structure. 
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Sample Point Designation 

Sample 
Point 
Number 

Discharge Flow, Units, and 
Averaging Period 

Sample Point Location, WasteType/sample Contents and 
Treatment Description (as applicable) 

001 18.3 MGD last two years average Final effluent flow and samples shall be taken from Outfall #001, 
the combined outfall structure, the point where the plant effluent 
mixes with the effluent from the equalization basins before 
discharge to the lake.  The flow through the equalization basins, if 
occurring, at a minimum receives primary treatment and 
disinfection before the combined outfall structure.   

002 2950 dry ton/during year 2012 Anaerobically digested cake sludge - representative samples shall 
be collected prior to land application. 

010 0  times since the upgraded plant 
began in Aug 2005 

Safety Site PLANT -  21st Street & Roosevelt Avenue - Manhole 
SS-U0904 

011 1 time during this permit term 

0.002 MG total 

Safety Site S01 -  Augusta Street & Michigan Boulevard - 
Manhole SS-AC003 

012 2 times during this permit term 

1.635 MG total 

Safety Site S02 -  Michigan Boulevard & South Street Extd. - 
Manhole SS-B0045 

013 2 times during this permit term 

0.3844 MG total 

Safety Site S03 -  Carlton Drive & La Salle Street - Manhole SS-
B0133R 

014 0  times during this permit term Safety Site S04 -  16th Street & College Avenue - Manhole SS-
T0005 

015 0 times during this permit term 

 

Safety Site S05 -  21st Street & Grove Avenue - Manhole SS-
U0040 

016 6 times during this permit term 

4.735 MG total 

Safety Site S06 -  Washington Avenue & Grove Avenue - 
Manhole SS-Z0010 

018 3 times during this permit term 

0.1495 MG total 

Safety Site S08 - East 6th Street Siphon - Manhole SS-QQ006 

019 4  times during this permit term 

8.6334 MG total 

Safety Site S09 -  Ontario Street & 4th Siphon - Manhole SS-
MC001 

020 2  times during this permit term 

0.1058 MG total 

Safety Site S10 -  Spruce Street & Brentwood Drive - Manhole 
SS-U0430 

021 5 times during this permit term 

1.2733 MG total 

Safety Site S11 -  Knoll Place & Norwood Drive - Manhole SS-
KK005 

022 0  times during this permit term Safety Site S12 -  Golf Avenue & Conrad Drive - Manhole SS-
A0428 

032 4  times during this permit term Safety Site L02 -  Spring Street & Luedke Court - LS #2 - 
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Sample Point Designation 

Sample 
Point 
Number 

Discharge Flow, Units, and 
Averaging Period 

Sample Point Location, WasteType/sample Contents and 
Treatment Description (as applicable) 

2.9542 MG total Manhole SS-Y0001 

036 1  time during this permit term 

0.0017 MG 

Safety Site L06 -  Drexel Avenue & Maryland Avenue - LS #6 - 
Manhole SS-UO352 

037 1  time during this permit term 

0.0255 MG 

Safety Site L07 -  Steeple Chase Drive - Manhole ST – NL02005 

038 1  time during this permit term 

0.0016 MG total 

Safety Site L08 -  Rapids Court LS #8 - Manhole SS-BB005 

039 6  times during this permit term 

9.3533 MG total 

Safety Site L09 - Frances Drive & Harrington Drive LS #9 -
Station 

110 8.37 MGD last 2 years average.  
Used five times during this period. 
Maximum 28.89 MGD on 4/18/13; 
Minimum 0.01 MGD on 4/12/13  

EQ Basin #1, east basin. Flow rate shall be monitored only when 
blended with final effluent.  Any blended effluent receives primary 
settling, disinfection, and is sampled with outfall 001 before 
discharge.  

111 8.37 MGD last 2 years average.  
Used five times during this period. 
Maximum 28.89 MGD on 4/18/13; 
Minimum 0.01 MGD on 4/12/13 

EQ Basin #2, west basin.  Flow rate shall be monitored only when 
blended with final effluent.  Any blended effluent receives primary 
settling, disinfection, and is sampled with outfall 001 before 
discharge.   

112 NA Collect field blanks using standard sampling procedures. 

113 NA Analyze samples for arsenic using an acceptable and highly 
sensitive analytical method. 

 

3 Influent - Proposed Monitoring 

3.1 Sample Point Number: 701- INFLUENT TO PLANT 
Monitoring Requirements and Limitations 

Parameter Limit Type Limit and 
Units 

Sample 
Frequency 

Sample 
Type 

Notes 

Flow Rate   MGD Continuous Continuous  

BOD5, Total   mg/L Daily 24-Hr Flow 
Prop Comp 

 

Suspended Solids, 
Total 

  mg/L Daily 24-Hr Flow 
Prop Comp 

 

Nitrogen, Ammonia 
(NH3-N) Total 

  mg/L Weekly 24-Hr Flow 
Prop Comp 
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Monitoring Requirements and Limitations 

Parameter Limit Type Limit and 
Units 

Sample 
Frequency 

Sample 
Type 

Notes 

Phosphorus, Total   mg/L Weekly 24-Hr Flow 
Prop Comp 

 

Cadmium, Total 
Recoverable 

  ug/L Monthly 24-Hr Flow 
Prop Comp 

See 1.2.1.1 & 1.2.1.2 

Chromium, Total 
Recoverable 

  ug/L Monthly 24-Hr Flow 
Prop Comp 

See 1.2.1.1 & 1.2.1.2 

Copper, Total 
Recoverable 

  ug/L Monthly 24-Hr Flow 
Prop Comp 

See 1.2.1.1 & 1.2.1.2 

Lead, Total 
Recoverable 

  ug/L Monthly 24-Hr Flow 
Prop Comp 

See 1.2.1.1 & 1.2.1.2 

Nickel, Total 
Recoverable 

  ug/L Monthly 24-Hr Flow 
Prop Comp 

See 1.2.1.1 & 1.2.1.2 

Zinc, Total 
Recoverable 

  ug/L Monthly 24-Hr Flow 
Prop Comp 

See 1.2.1.1 & 1.2.1.2 

Mercury, Total 
Recoverable 

  ng/L Monthly 24-Hr Flow 
Prop Comp 

See 1.2.1.3 

3.1.1 Changes from Previous Permit:  
Requirement for reporting precipitation at the plant, including noting snowmelt as a result of rain, discontinued. 

3.1.2 Explanation of Monitoring Requirement Discontinuation 
The Department agreed there could be difficulty in measuring and recording correctly the amount of snowmelt as a result 
of rain at the plant as expressed by the permittee. Besides, the impact of snowmelt will be evident in the influent flow. The 
permittee will continue to note the impact of snowmelt in its eDMR form Remarks section when it is necessary to provide 
additional information on high flows at the plant, following snowmelt that results from rain.  

 

4 Inplant - Proposed Monitoring and Limitations 

4.1 Sample Point Number: 110- EQ Basin #1;  & 111 – EQ Basin #2 
Monitoring Requirements and Limitations 

Parameter Limit Type Limit and 
Units 

Sample 
Frequency 

Sample 
Type 

Notes 

Flow Rate   MGD Per 
Occurrence 

Measure See 2.2.1.1. 

Flow Rate   hours Per 
Occurrence 

Calculated Total time of blending 
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4.1.1 Changes from Previous Permit:  
None 

 

4.2 Sample Point Number:  112- Effluent Mercury blank 
Monitoring Requirements and Limitations 

Parameter Limit Type Limit and 
Units 

Sample 
Frequency 

Sample 
Type 

Notes 

Mercury, Total 
Recoverable 

  ng/L Monthly Blank See 2.2.2.1 

4.2.1 Changes from Previous Permit:  
None 

Explanation of Limits and Monitoring Requirements 

Standard mercury monitoring for a WWTP greater than 5 MGD 

 

4.3 Sample Point Number: 113 – Arsenic in the City Water Intake  
 

Monitoring Requirements and Limitations 

Parameter Limit Type Limit and 
Units 

Sample 
Frequency 

Sample 
Type 

Notes 

Arsenic   ug/L Quarterly Grab See permit Note 

Mercury  ng/L Quarterly Grab See permit Note 

4.3.1 Changes from Previous Permit:  
Arsenic and Mercury monitoring in the City Water Intake has been included. 

4.3.2 Explanation of Monitoring Requirement 
Arsenic: The single effluent concentration of 1.5 ug/L reported by Racine in its permit application exceeds the Lake 
Michigan arsenic human health criterion of 0.2 ug/L. Also, the 1.5 ug/L concentration was associated with a level of 
detection (LOD) of 1.3 ug/L, which is considered very high compared with the human health criterion of 0.2 ug/L. 
Typically this situation would warrant an effluent limit equal to the 30-day P99 value of the intake water pursuant to s. 
NR 106.06(6)(e). But Racine currently has no intake arsenic data. Also, there is the potential, due to the high LOD, that 
the arsenic concentration reported at Racine is representative of a “false positive” regarding the presence or absence of 
arsenic. Therefore, it is proposed that Racine conduct a 2-year monthly monitoring of arsenic on the intake water from 
Lake Michigan, using a highly sensitive and acceptable analytical method. 

Mercury: To obtain a baseline mercury level in the lake. The City water intake will be more representative of ambient 
mercury concentration in Lake Michigan.   
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5 Surface Water - Proposed Monitoring and Limitations 

5.1 Sample Point Number: 001- EFFLUENT 
Monitoring Requirements and Limitations 

Parameter Limit Type Limit and 
Units 

Sample 
Frequency 

Sample 
Type 

Notes 

Flow Rate   MGD Continuous Continuous  

BOD5, Total Monthly Avg 30 mg/L Daily 24-Hr Flow 
Prop Comp 

 

BOD5, Total Weekly Avg 45 mg/L Daily 24-Hr Flow 
Prop Comp 

 

Suspended Solids, 
Total 

Monthly Avg 30 mg/L Daily 24-Hr Flow 
Prop Comp 

 

Suspended Solids, 
Total 

Weekly Avg 45 mg/L Daily 24-Hr Flow 
Prop Comp 

 

Phosphorus, Total Monthly Avg 1.0 mg/L Daily 24-Hr Flow 
Prop Comp 

This is an interim limit, 
pending the development of 
a whole lake model {NR 
217.13(4)} 

Fecal Coliform Geometric 
Mean 

400 #/100 ml Daily Grab  

E. coli   #/100 ml Daily Grab May to September only 

Chlorine, Total 
Residual 

Daily Max 38 ug/L Daily Grab The applicable daily 
maximum mass limit is 58 
lbs/day 

Cadmium, Total 
Recoverable 

  ug/L Monthly 24-Hr Flow 
Prop Comp 

See 3.2.1.2 and 3.2.1.3 

Chromium, Total 
Recoverable 

  ug/L Monthly 24-Hr Flow 
Prop Comp 

See 3.2.1.2 and 3.2.1.3 

Copper, Total 
Recoverable 

  ug/L Monthly 24-Hr Flow 
Prop Comp 

See 3.2.1.2 and 3.2.1.3 

Lead, Total 
Recoverable 

  ug/L Monthly 24-Hr Flow 
Prop Comp 

See 3.2.1.2 and 3.2.1.3 

Nickel, Total 
Recoverable 

  ug/L Monthly 24-Hr Flow 
Prop Comp 

See 3.2.1.2  and 3.2.1.3 

Zinc, Total 
Recoverable 

  ug/L Monthly 24-Hr Flow 
Prop Comp 

See 3.2.1.2 and 3.2.1.3 

Mercury, Total Daily Max 5.8 ng/L Monthly Grab See 3.2.1.5 and 3.2.1.6 
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Monitoring Requirements and Limitations 

Parameter Limit Type Limit and 
Units 

Sample 
Frequency 

Sample 
Type 

Notes 

Recoverable 

Hardness, Total as 
CaCO3 

  mg/L Quarterly 24-Hr Flow 
Prop Comp 

 

pH Field Daily Max 9.0 su Daily Continuous  

pH Field Daily Min 6.0 su Daily Continuous  

Nitrogen, Ammonia 
(NH3-N) Total 

Daily Max - 
Variable 

 mg/L Daily 24-Hr Flow 
Prop Comp 

Report the effluent 
ammonia results. Limits 
apply Nov through April 

Nitrogen, Ammonia 
(NH3-N) Total 

Monthly Avg 34 mg/L Daily 24-Hr Flow 
Prop Comp 

Nov-April limit 

Nitrogen, Ammonia 
Variable Limit 

  mg/L Calculated 24-Hr Flow 
Prop Comp 

Report the daily maximum 
ammonia limit using the 
Table in 3.2.1.4. limits 
apply Nov through April 

Arsenic, Total 
Recoverable 

  ug/L Quarterly 24-Hr Flow 
Prop Comp 

See 2.2.3.1. 

Chronic WET   rTUc See Listed 
Qtr(s) 

24-Hr Flow 
Prop Comp 

See 3.2.1.7 

Acute WET   TUa See Listed 
Qtr(s) 

24-Hr Flow 
Prop Comp 

See 3.2.1.7 

5.1.1 Changes from Previous Permit 
Inclusion of Arsenic Monitoring in the WWTF effluent. 

Inclusion of a daily maximum limit of 5.8 ng/L for effluent mercury 

5.1.2 Explanation of Monitoring Requirement  
Arsenic: See 4.3.2 above 

 Mercury: NR 106.06(2) notes that the Great Lakes Water Quality Initiative requires that for existing dischargers of 
bioaccumulating chemicals of concern (BCCs), of which mercury is one, effluent limits may not exceed the most stringent 
criterion as of March 23, 2007, i.e. effluent limits will no longer be based upon the use of a mixing zone. For mercury, the 
most stringent criterion is 1.3 ng/l, which Racine has a reasonable potential to exceed in the absence of lake dilution. 
However, 40 CFR, Part 132, Appendix F, Procedure 3.C.6 of Federal Rules specifies procedures for an exception to the 
phase-out of a mixing zone for BCCs. These include submittal of a request by the permittee for an exemption to the 
mixing zone phase-out for mercury for technical and economic considerations. The City of Racine has submitted this 
request, which shall only apply to the 5-year permit term. In conformance with the conditions of 40 CFR, Part 132, 
Appendix F, Procedure 3.C.6, the proposed permit for Racine includes an alternative limit of 5.8 ng/l, as a daily 
maximum. The concentration is equal to the 1-day P99 of evaluated mercury data. Influent and effluent Monthly mercury 
monitoring are required along with field blanks. For detailed information see the attached memo on Granting to the 
Racine Water Utility, an Exemption to the Mercury Mixing Zone Phase-out. 
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5.2 Sample Point Number: 010- SS  PLANT; 011- S01; 012- S02; 013- S03; 014- 
S04; 015- S05; 016- S06; 018- S08; 019- S09; 020- S10; 021- S11; 022- S12; 
032- L02; 036- L06; 038- L08, and 039- L09 

Monitoring Requirements and Limitations 

Parameter Limit Type Limit and 
Units 

Sample 
Frequency 

Sample 
Type 

Notes 

Flow Bypass   gal Per 
Occurrence 

Total Batch 
Volume 

 

Flow Bypass   hours Per 
Occurrence 

Calculated  

5.2.1 Changes from Previous Permit 
None 

5.2.2 Explanation of Monitoring Requirements  
These are the points Racine uses in the event of SSOs. The addition of monitoring at these points to the DMR allows for 
future data analysis. SSO rules are still in effect and SSO forms are still required as described in the permit.    

The safety sites, designated as S01 above for example, are built into the collection system to prevent basement back-ups.  
In the event of a surcharge, a high level is detected in the manhole and a message is sent through FM telemetry to the 
SCADA at the WWTP.  When the flow reaches a higher elevation in the manhole it is redirected automatically to the 
storm sewer system.  Flow monitoring begins at this point.  The above stations designated by an L preceding a number are 
lift stations which may direct high flows to a storm sewer or directly from the lift station.  Safety sites and lift stations are 
monitored by SCADA continuously through radio telemetry to the WWTP and are tested monthly.  In addition, Racine 
has sites all over the city monitoring flow and gauging rainfall. 

 

6 Land Application - Proposed Monitoring and Limitations 
Municipal Sludge Description 

Sample 
Point 

Sludge 
Class (A or 

B) 

Sludge 
Type 

(Liquid or 
Cake) 

Pathogen 
Reduction 

Method 

Vector 
Attraction 

Method 

Reuse 
Option 

Amount 
Reused/Dis
posed (Dry 
Tons/Year) 

002 B Cake Anaerobic 
Digestion 

Incorporate  Land Apply 
and Landfill 

5000 DT in 
year 2012 

Does sludge management demonstrate compliance? Yes 

Is additional sludge storage required? No 

Is Radium-226 present in the water supply at a level greater than 2 pCi/liter? No 

 

If yes, special monitoring and recycling conditions will be included in the permit to track any potential 
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Municipal Sludge Description 

Sample 
Point 

Sludge 
Class (A or 

B) 

Sludge 
Type 

(Liquid or 
Cake) 

Pathogen 
Reduction 

Method 

Vector 
Attraction 

Method 

Reuse 
Option 

Amount 
Reused/Dis
posed (Dry 
Tons/Year) 

problems in landapplying sludge from this facility 

Is a priority pollutant scan required? Yes, in 2017 (the last scan was performed in 1999) 

 

Priority pollutant scans are required once every 10 years at facilities with design flows between 5 MGD 
and 40 MGD, and once every 5 years if design flow is greater than 40 MGD. 

6.1 Sample Point Number: 002- ANAEROBIC CAKE SLUDGE 
Monitoring Requirements and Limitations 

Parameter Limit Type Limit and 
Units 

Sample 
Frequency 

Sample 
Type 

Notes 

Solids, Total   Percent 1/ 2 Months Grab  

Arsenic Dry Wt Ceiling 75 mg/kg 1/ 2 Months Grab  

Arsenic Dry Wt High Quality 41 mg/kg 1/ 2 Months Grab  

Cadmium Dry Wt Ceiling 85 mg/kg 1/ 2 Months Grab  

Cadmium Dry Wt High Quality 39 mg/kg 1/ 2 Months Grab  

Copper Dry Wt Ceiling 4,300 mg/kg 1/ 2 Months Grab  

Copper Dry Wt High Quality 1,500 mg/kg 1/ 2 Months Grab  

Lead Dry Wt Ceiling 840 mg/kg 1/ 2 Months Grab  

Lead Dry Wt High Quality 300 mg/kg 1/ 2 Months Grab  

Mercury Dry Wt Ceiling 57 mg/kg 1/ 2 Months Grab  

Mercury Dry Wt High Quality 17 mg/kg 1/ 2 Months Grab  

Molybdenum Dry Wt Ceiling 75 mg/kg 1/ 2 Months Grab  

Nickel Dry Wt Ceiling 420 mg/kg 1/ 2 Months Grab  

Nickel Dry Wt High Quality 420 mg/kg 1/ 2 Months Grab  

Selenium Dry Wt Ceiling 100 mg/kg 1/ 2 Months Grab  

Selenium Dry Wt High Quality 100 mg/kg 1/ 2 Months Grab  

Zinc Dry Wt Ceiling 7,500 mg/kg 1/ 2 Months Grab  

Zinc Dry Wt High Quality 2,800 mg/kg 1/ 2 Months Grab  

Nitrogen, Total 
Kjeldahl 

  Percent 1/ 2 Months Grab  
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Monitoring Requirements and Limitations 

Parameter Limit Type Limit and 
Units 

Sample 
Frequency 

Sample 
Type 

Notes 

Nitrogen, Ammonium 
(NH4-N) Total 

  Percent 1/ 2 Months Grab  

Phosphorus, Total   Percent 1/ 2 Months Grab  

Phosphorus, Water 
Extractable 

  Percent 1/ 2 Months Grab  

Potassium, Total 
Recoverable 

  Percent 1/ 2 Months Grab  

PCB Total Dry Wt Ceiling 50 mg/kg Once Composite  Once in 2016 

      

PCB Total Dry Wt High Quality 10 mg/kg Once Composite  Once in 2016 

6.1.1 Changes from Previous Permit:  
None 

6.1.2 Explanation of Limits and Monitoring Requirements 

Requirements for land application of municipal sludge are determined in accordance with ch. NR 204 Wis. Adm. Code.  
Ceiling and high quality limits for metals in sludge are specified in s. NR 204.07(5).  Requirements for pathogens are 
specified in s. NR 204.07(6) and in s. NR 204.07 (7) for vector attraction requirements.  Limitations for PCBs are 
addressed in s. NR 204.07(3)(k).  

 

7 Compliance Schedules 

7.1 Mercury Pollutant Minimization Program 
The permittee shall continue to implement a pollutant minimization program as defined in s. NR 106.145(7), Wis. Adm. 
Code and submit to the Department annual status reports on the progress of the PMP. The reports shall demonstrate 
verifiable reductions in the discharge of mercury. 

Required Action Due Date 

Submit the first Annual Status Report. 09/30/2015 

Submit second annual status Report. 09/30/2016 

Submit third annual status report. 09/30/2017 

Submit fourth annual status report. 09/30/2018 

Submit the final annual status report.  

Note: The granting of this exception to a mercury mixing zone phase-out for the Racine WWTF shall 
apply only to the 5-year permit term of this WPDES permit. If the permittee wishes to apply for the 
mixing zone extension due to technical and economic considerations, the City of Racine will need to 

06/30/2019 
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make a similar request and the WDNR will need to make a determination of the appropriateness of a 
continuation of the mixing zone phase-out exemption for the next permit term. 

7.2 Explanation of Compliance Schedules 
7.1  is a requirement for all communities discharging to Lake Michigan whereby a community reports a bypass occurrence 
to the nearest water utilities within eight hours 

7.2  is a continuation of Racine’s mercury PMP. This is also a condition for granting an exception to the phase-out of a 
mixing zone for BCCs in accordance with 40 CFR, Part 132, Appendix F, Procedure 3.C.6 of Federal Rules specifies 
procedures. 

 

8 Attachments: 
WQBEL Recommendations 

Substantial Compliance Determination 

Public Notice 

Notice of Final Determination 

Memo on Exemption to Mercury Mixing Zone Phase-out 

 

9 Proposed Expiration Date:  
September 30, 2019 

 

Prepared By:   

Timothy Thompson, Wastewater Engineer 

 

Date: August 20, 2014 

 

 






























