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BACKGROUND 

The Missouri Department of Natural Resources (MDNR) renewed the Columbia (City) 
Wastewater Treatment Plant (CWWTP) National Pollutant Discharge Elimination System 
(NPDES) permit (Permit, MO-0097837) on July 1, 2020.  Special Condition 17. (b) of the renewed 
Permit requires the City of Columbia (City) submit a technical evaluation of the need to revise the 
City’s industrial discharge local limits under 40 CFR 403.5(c)(1). Appendix A summarizes the 
results of the local limits update. The City last revised local limits in 2011 (Appendix B) Following 
the submission of the local limits technical evaluation in October 2020 (Appendix C), MDNR 
directed the City to conduct a detailed technical local limits reevaluation in accordance with US 
EPA guidance documents. The results of the local limits evaluation are provided in this report. 

This report provides the information requested in Part II of MDNR form MO 780-2954 (04-22), 
entitled Technical Evaluation of Local Limits (40 CFR 122.44(j)(2)(II) and Detailed Technical 
Reevaluation of Local Limits 40 CFR 403.5(c)(1) (Appendix D).  Information requested in Part I 
of this from was previously provided in the local limits review submitted in October 2020 
(Appendix C).  The format of this report is intended to enable a streamlined revision during future 
local limits reevaluations by the City.   

This report recommends local limits reductions for nine pollutants of concern (POC’s) (silver, 
arsenic, chromium, copper, nickel, lead, zinc, molybdenum and selenium) and a limit increase for 
three POC’s (cadmium, cyanide and mercury).  These revisions were primarily attributed to the 
following factors: 

− A decrease in CWWTP actual flow rate 
− A reduction in sludge volume production 
− A lowering of water quality standards (selenium) 
− Removal of CWWTP final effluent limits (silver, cadmium, cyanide, chromium, 

copper, lead and mercury) 
− Increase in assumed hardness concentration 
− Reduction in CWWTP removal efficiency (lead) 
− Addition of a 10% safety factor 
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1.1 Wastewater Treatment Plant Overview 

The City Wastewater Treatment Plant (WWTP) has a design average flow of 25.2 million gallons 
per day (MGD) to serve a design population equivalent of 178,700.  The National Pollutant 
Discharge Elimination System (NPDES) permit number is MO-0097837. The WWTP utilizes 
activated sludge basins and anaerobic digesters.  Biosolids are land applied, landfilled, or hauled 
to a permitted biosolids disposal facility.   

1.2 Method of Deriving Maximum Allowable Headworks Loadings and Local Limits 

The Maximum Allowable Headworks Loadings (MAHLs) and Local Limit calculations consider 
four primary concerns, when applicable, regarding a pollutant’s impact on the WWTP, its 
discharge to the receiving water, and biosolids disposal.  The primary concerns are:   

1) protection of receiving water quality,  
2) compliance with NPDES permit discharge limits, 
3) protection of biological treatment processes, and  
4) protection of biosolids quality.   
 

The maximum treatment plant loading acceptable for each of the four primary concerns is 
calculated separately and the lowest loading value is considered the MAHL from which the local 
limits are derived.  Therefore, each pollutant will have one of the four potential impacts as its 
limiting factor.   

The EPA Region 7, Missouri specific, spreadsheet model provided by MDNR (version 
LLxls_R7_v6_1) was used to calculate Maximum Allowable Industrial Loadings and Uniform 
Concentration Based Local Limits. A copy of the calculation worksheets is included in Appendix 
E.  

1.3 Flow from Industrial Users  

Calculated Local Limit concentrations are directly proportional to the volume of industrial 
wastewater discharged to the City’s collection and treatment system.  The industrial wastewater 
flow rate used for Local Limits calculations was 853,000 gallons per day (gpd) and represents flow 
from ten current and proposed industrial users (Appendix F) and reflect the City’s 2021 Annual 
Pretreatment Report (Appendix G).  

1.4 Pollutants of Concern (POC’s) 

Fifteen POC’s specified by EPA were evaluated for Local Limits (EPA 2004).  These included 
silver, arsenic, cadmium, cyanide, chromium, copper, mercury, nickel, lead, zinc, molybdenum, 
selenium, five-day biochemical oxygen demand (BOD5), total suspended solids (TSS), and 
ammonia. To identify additional pollutants of concern, the 2020 operating permit was reviewed 



Columbia WWTP Industrial Pretreatment Local Limits Review Report 
June 28, 2022 

 
 

2022-MOW5549 Columbia WWTP Local Limits 3   

for parameters with permit limits and sludge reports for 2015-2019  were compared to EPA Sludge 
Metals Standards (Appendix B). No additional POC’s were added following this review.  

Monthly influent and effluent data for the plant from January 2018 to September 2021 (Appendix 
H) was used for local limits calculations. Effluent samples were taken from Permitted Feature IP1, 
after mechanical treatment and prior to the permitted wetland treatment system. For results below 
the Method Detection Level (MDL), ½ the MDL was used for calculations.  

1.5 Domestic Source Concentrations 

The City conducted extensive domestic background sampling at two pump stations for the 2011 
local limits report (Appendix C). Due to limited changes in the domestic catchment areas of both 
pump stations, the City conducted a resampling event in 2021 at the Cascades pump station during 
dry weather to determine if pollutant concentrations had changed meaningfully since the 2011 
local limits derivation. Results from the 24-hr composite sampling event conducted on July 27, 
2021 (Appendix I) indicated domestic contributions were equal to or less than the samples 
collected for the 2011 local limits report.  As a result, the larger 2011 domestic background dataset 
was used for the updated local limits calculations.  Where the average domestic influent 
concentrations exceeded average influent concentrations for the plant, the average influent 
concentration was used as the domestic background level in local limits calculations.  

1.6 Biosolids Data 

Sludge quality and quantity information were taken from the 2018-2021 annual sludge reports 
(Appendix J). Site use acreage and years were provided by the City.  

1.7 Water Quality Standards 

The Local Limits spreadsheet model was updated with Missouri Water Quality Standards for the 
protection of aquatic life where appropriate (10 CSR 20-7.031).  Chronic values were used for all 
parameters except for silver, which has no chronic criteria. Per MDNR’s Reasonable Potential 
Analysis Spreadsheet, 2020, Level III Ecoregion (Interior River Valley and Hills) 50th percentile 
hardness (208 mg/L) was used to calculate criteria for hardness-dependent parameters.   

1.8 Removal Efficiencies 

Influent and effluent samples from January 2018 through December 2020 were used to calculate 
removal efficiencies where influent and effluent concentrations were above detection. For 
parameters without sufficient sampling above detection, removal efficiencies from the 2011 local 
limits report or EPA defaults for activated sludge treatment (EPA 2004) were used (whichever 
value was lowest) (Appendix K). 
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1.9 Total Treatment Plant Flow   

The estimated total daily flow treated at the City wastewater treatment plant (17.3 MGD) was 
calculated using daily flows from 2019-2021 (Appendix L).  

1.10  Safety Factors 

A safety factor of 10% was applied to all parameters.   

1.11  Conventional Pollutants 

BOD5, TSS, and ammonia data from 2019-2021 were considered representative of plant operating 
conditions and used to compare actual loading rates to CWWTP design capacity (Appendix L). 
The population (126,254) was taken from the 2020 United States Census. Plant design criteria 
were taken from the 2018 Columbia Wastewater and Stormwater Integrated Management Plan1. 

 
1 Columbia Wastewater and Stormwater Integrated Management Plant, Final Report, Attachment G, May 2018. 
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MAXIMUM ALLOWABLE INDUSTRIAL LOADINGS AND LOCAL LIMITS 

Maximum Allowable Industrial Loadings were calculated for fifteen pollutants (Table 1).  As 
described in Section 1, the calculations take into consideration the four primary concerns of 1) 
receiving water quality protection (Water Quality Standards), 2) NPDES permit discharge limits 
compliance, 3) biological treatment process protection (Secondary Inhibition) and 4) protection of 
biosolids quality (either 503 Ceiling and Ceiling Benchmark).  The Maximum Allowable Industrial 
Loading can then be used to develop Local Limits (mass or concentration based) as needed for the 
industrial dischargers (EPA 2004).  See Appendix A for additional details on each metal pollutant 
updated local limit.  

Table 1: Maximum Allowable Industrial Loadings and Calculated Uniform Concentration 
Based Local Limits  

Pollutant of 
Concern 

Current Daily 
Maximum 
Uniform 

Concentration-
Based Local 

Limit 
(mg/L) 

 2022 Calculations 

Current 
Headworks 

Loading 
(lbs/day) 

Maximum 
Allowable 
Industrial 

Load 
(lbs/day) 

Calculated Daily 
Maximum Uniform 

Concentration-
Based 

Local Limit 
(mg/L) 

Local 
Limit 

% 
Change  

Limiting Factor 
Arsenic 0.393 0.216 1.497 0.210 -47% 503 Ceiling 
Cadmium 0.025 0.032 0.527 0.074 196% Water Quality 
Chromium 7.280 0.385 41.796 5.875 -19% Ceiling Benchmark 
Copper 3.497 6.086 21.364 3.003 -14% Water Quality 
Cyanide 0.199 0.320 1.733 0.244 23% Water Quality 
Lead 0.633 0.289 2.817 0.396 -37% Water Quality 
Mercury 0.018 0.015 0.300 0.042 133% Water Quality 
Molybdenum 0.376 0.410 1.154 0.162 -57% 503 Ceiling 
Nickel 2.293 1.443 8.447 1.187 -48% 503 Ceiling 
Selenium 0.476 0.229 0.693 0.097 -80% Water Quality 
Silver 0.984 0.180 6.166 0.867 -12% Water Quality 
Zinc 21.485 2.446 75.573 10.623 -51% 503 Ceiling 

BOD5 -- 39,822 27,497 3,865 -- Protection of Plant 
and Water Quality 

TSS -- 42,130 31,179 4,383 -- Protection of Plant 
and Water Quality 

Ammonia -- 3,318 2,360 332 -- Protection of Plant 
and Water Quality 

Notes: All metals values are for total recoverable metals  
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Current plant loadings and calculated Maximum Allowable Industrial Loadings were evaluated to 
assess if additional Local Limits should be considered.  
 
The Maximum Allowable Industrial Loadings and uniform concentration-based local limits will 
be adopted in the City ordinance. Local limits will be allocated to industrial users in industrial user 
permits. The permit limits will allocate mass loadings on a daily maximum basis for each 
applicable parameter.  The allowable industrial load may be converted to a concentration-based 
limit for each industrial user for ease of permitting. To evaluate the need for future local limits 
updates, the City will evaluate headworks loading annually by comparing regularly collected 
influent data with the Maximum Allowable Headworks Loading.   



Appendix A. Local Limits Summary Slides



Ag – Silver 

2011 Local Limit, as mg/L 2022 Local Limit, as mg/L % Change
Ag 0.984 NPDES #: Ag 0.867 Water Quality -12%

Change attributed to:
• Removal of permit limit for Ag (Water Quality Standard now limiting)
• Reduction in plant flow
• Addition of 10% safety factor

As – Arsenic 

2011 Local Limit, as mg/L 2022 Local Limit, as mg/L % Change
As 0.383 Digstn Inhib: As 0.210 503 Ceiling -47%

Change attributed to:
• Reduction in plant flow
• Sludge changes (reduced flows of more highly concentrated sludge)
• Addition of 10% safety factor



Cd – Cadmium

2011 Local Limit, as mg/L 2022 Local Limit, as mg/L % Change

Cd 0.025 NPDES #: Cd 0.074
Water 
Quality 196%

Change attributed to:
• Removal of permit limit for Cd (Water Quality Standard now limiting)
• Increase in hardness to 208 mg/L
• Reduction in plant flow
• Addition of 10% safety factor

CN – Cyanide

2011 Local Limit, as mg/L 2022 Local Limit, as mg/L % Change

CN 0.199 NPDES #: CN 0.244
Water 
Quality 23%

Change attributed to:
• Removal of permit limit for CN (Water Quality Standard now limiting)
• Reduction in plant flow
• Addition of 10% safety factor



Cr – Chromium

2011 Local Limit, as mg/L 2022 Local Limit, as mg/L % Change

Cr 7.280 NPDES #: Cr 5.875
Ceiling 

Bnchmrk -19%

Change attributed to:
• Removal of permit limit for Cr (Sludge Ceiling Benchmark now limiting)
• Increase in plant removal efficiency (59% to 64%)
• Reduction in plant flow
• Addition of 10% safety factor

Cu – Copper

2011 Local Limit, as mg/L 2022 Local Limit, as mg/L % Change

Cu 3.497 Digstn Inhib: Cu 3.003
Water 
Quality -14%

Change attributed to:
• Removal of permit limit for Cu (Water Quality Standard now limiting)
• Increase in hardness to 208 mg/L
• Decrease in plant removal efficiency (94% to 92%)
• Reduction in plant flow
• Addition of 10% safety factor



Hg – Mercury

2011 Local Limit, as mg/L 2022 Local Limit, as mg/L % Change

Hg 0.018 NPDES #: Hg 0.042
Water 
Quality 133%

Change attributed to:
• Removal of permit limit for Hg (Water Quality Standard now limiting)
• Reduction in plant flow
• Addition of 10% safety factor

Mo – Molybdenum

2011 Local Limit, as mg/L 2022 Local Limit, as mg/L % Change
Mo 0.376 SLDG Dispsl: Mo 0.162 503 Ceiling -57%

Change attributed to:
• Reduction in plant flow
• Sludge changes (reduced flows of more highly concentrated sludge)
• Addition of 10% safety factor



Ni – Nickel

2011 Local Limit, as mg/L 2022 Local Limit, as mg/L % Change
Ni 2.293 SLDG Dispsl: Ni 1.187 503 Ceiling -48%

Change attributed to:
• Reduction in plant flow
• Sludge changes (reduced flows of more highly concentrated sludge)
• Addition of 10% safety factor

Pb – Lead

2011 Local Limit, as mg/L 2022 Local Limit, as mg/L % Change

Pb 0.633 NPDES #: Pb 0.396
Water 
Quality -37%

Change attributed to:
• Removal of permit limit for Pb (Water Quality Standard now limiting)
• Increase in hardness to 208 mg/L
• Reduction in Removal Efficiency (70% to 65%)
• Reduction in plant flow
• Addition of 10% safety factor



Se – Selenium

2011 Local Limit, as mg/L 2022 Local Limit, as mg/L % Change

Se 0.476 Water Quality Se 0.097
Water 
Quality -80%

Change attributed to:
• Selenium WQS has decreased since 2011 (0.019 mg/L to 0.005 mg/L)
• Reduction in plant flow
• Addition of 10% safety factor

Zn – Zinc

2011 Local Limit, as mg/L 2022 Local Limit, as mg/L % Change

Zn 21.485 SLDG Dispsl: Zn 10.623 503 Ceiling -51%

Change attributed to:
• Error in 2011 Spreadsheet did not calculate Water Quality‐based Limits
• Increase in hardness to 208 mg/L
• Reduction in plant flow
• Sludge changes (reduced flows of more highly concentrated sludge)
• Addition of 10% safety factor



Appendix B. 2011 Columbia Local Limits Report 
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BACKGROUND 

The Missouri Department of Natural Resources (MDNR) renewed the Columbia Wastewater 
Treatment Plant (WWTP) National Pollutant Discharge Elimination System (NPDES) permit 
(Permit, MO-0097837) on July 1, 2020.  Special Condition 17. (b) of the renewed Permit requires 
the City of Columbia (City) submit a technical evaluation of the need to revise the City’s industrial 
discharge local limits under 40 CFR 403.5(c)(1).  MDNR guidance (Appendix A) states that this 
requirement can be met by submitting a “local limits review” that provides specified information 
on several aspects of the City’s industrial pretreatment program and wastewater treatment plant 
performance.  This report provides the specified information in a local limits review and is 
submitted to meet Special Condition 17. (b) of the renewed Permit.  A summary of findings and 
recommendations is also included in this report.  After reviewing the findings in this report, MDNR 
may require the City to revise the local limits with a detailed technical local limits reevaluation in 
accordance with US EPA guidance documents. 
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RESPONSES TO NPDES PERMIT LOCAL LIMITS EVALUATION ITEMS 

MDNR guidance (Appendix A) delineates eight items of information to be submitted to satisfy the 
requirements of the local limits review report.  Section 2 provides information for each of these 
items. 

2.1 Item 1 

Item 1 requests a listing of all existing local limits as maximum allowable industrial loads 
(MAILs), including concentration and maximum allowable headworks loading (MAHL) values, 
the loading distribution method among industrial users, and the limiting factor by which each local 
limit was established be provided (these values may be found in a previously submitted U.S. 
Environmental Agency (EPA) Region 7 spreadsheet).  Table 1 is taken from EPA Region 7 
spreadsheet used to derive the 2012 Local Limits Revision. 

Table 1. “Summary of Mass Loadings” Table from Most Recent Local Limits Revisions 
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2.2 Item 2  

Item 2 requests the dates that the existing local limits were developed and also, adopted in 
ordinance.  The City developed the current local limits for WWTP in August 2011.  The limits 
were adopted into ordinance on March 19, 2012. 

2.3 Item 3  

Item 3 in the guidance document states a detailed description of any changes in regulations, 
environmental protection criteria, plant design or process and industrial users since the last review 
be provided (in general the last five years).  The following list provides the requested information. 

A) Federal or State regulations that could affect local limitations:  There were no known
Federal for State regulation changes since the previous limits were developed that
resulted in the need to revise the City’s local limits.

B) Environmental protection criteria:

1. Sludge quality for chosen disposal: There were no known changes in sludge
quality requirements since the previous limits were developed that would result in
the need to revise local limits.

2. Limitations in air pollution control permit (as applicable): There is not an
applicable air pollution control permit for the WWTP.

3. NPDES limitations, including whole effluent toxicity testing: MDNR removed
metals effluent limits in the recently renewed WWTP NPDES discharge permit.
The previous permit contained metals limits for arsenic, copper, zinc, nickel,
cadmium, mercury, lead, trivalent chromium, hexavalent chromium and silver.
MDNR determined that none of these metals indicated a reasonable potential to
exceed water quality criteria and therefore, removed them from the Permit.  The
Permit included a new effluent limit for ammonia.  The new ammonia limit (12.1
mg/L) should be readily achieved with the addition of nitrification processes to
the WWTP in 2014.

4. State water quality standards: In April 2018, Missouri adopted a new chronic
cadmium water quality criterion.  However, the WWTP does not have reasonable
potential to exceed this criterion.

C) Plant design such as increases treatment capacity or other modifications, such as outfall
relocation: The City completed an upgrade of the WWTP in 2014.  The upgrade
consisted of increasing the WWTP design average flow from 18.2 MGD to 25.2 MGD.
The upgrade included the addition of two additional primary and secondary activated
sludge treatment trains to provide the additional treatment plant capacity and partial
nitrification to meet acute ammonia criteria.  Sludge dewatering was also added during
the expansion.
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D) Plant process or operational criteria that change removal efficiencies, or process
inhibition:  As noted above, the City added two additional activated sludge treatment
trains with primary clarification during the most recent WWTP expansion completed in
2014.  Sludge dewatering was also added.   The City has not confirmed the extent to
which these changes would change removal efficiencies.  The added treatment trains
were identical to the systems in place during the 2011 removal efficiency evaluation
conducted for the current local limits.

The addition of sludge dewatering may alter metals removal through the return of filtrate
to the plant headworks; however, the relative magnitude of returning filtrate metals to the
headworks has not been determined.  The City anticipates that additional assessment of
the need for revising removal efficiencies may be included in a future local limits
reevaluation.

The plant upgrade was not expected to change process inhibition assumptions.  The
upgrade added the same biological treatment technology that existed for the most recent
local limits assessment, conducted in 2011.

E) Significant changes in the nature of industrial contributions which may require the
detailed technical reevaluation of local limits through the completion of a headworks
analysis were reviewed.  The significant industrial user (SIU) flow rates listed in Part 2 of
the City’s 2019 Annual Pretreatment Report (Appendix B) were used to compare SIU
flow rate changes since the local limits were revised in 2012.  The total SIU flow in 2019
was 1.132 MGD which represents a 20.1% increase compared to the 2012 Local Limits
Revision SIU flow value of 0.942 MGD.  MDNR considers SIU flow rate changes above
20% to be significant.  Therefore, the WWTP’s flow rate change is slightly above
MDNR’s metric of significance.

2.4 Item 4 

Item 4 of MDNR’s guidance requests the City provide results of influent sampling and analysis of 
industrial pollutants from no later than one year prior to submittal of the reevaluation. The priority 
pollutant list (40 CFR Part 423, Appendix A) is used as guide to select the pollutants but 
professional judgement can also be used in some cases. 

Influent and effluent priority pollutant organics analysis as described at 40 CFR Part 423 Priority 
Pollutant List of organic compounds were analyzed in the WWTP samples collected in March 
2020 (Appendix C).   All measurements were below method detection limits which indicated the 
absence of problematic toxic organic discharges to the WWTP. Influent metals loading data are 
provided in Item 5. 

2.5 Item 5 

Item 5 of the MDNR guidance specifies a comparison of the current headworks loading be 
provided.  The headworks loading is to be developed over a 12-month period that includes influent 
sampling of pollutants of concern (POCs) at least once per quarter with the MAHL.  The WWTP 
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influent mass loading measurements for metals POC’s over the past year were all less than the 
existing MAHL’s (Table 2) and less than US EPA’s evaluation recommendations for POC’s for 
which local limits should be developed:  

- average influent loading of a toxic pollutant exceeds 60 percent of the MAHL and  

- maximum daily influent loading of a toxic pollutant exceeds 80 percent of the MAHL any 
time in the 12-month period preceding the analysis.1 

Table 2. Comparison of Maximum Allowable Headworks Loadings to 1-Year Maximum and 
Average Monthly Influent Loadings* 

 
2.6 Item 6 

MDNR’s guidance requests a description and summary data of the delegated POTW’s compliance 
history over the previous five years, with respect to compliance with effluent limitations, sludge 
quality, plant inhibition or upset, and worker health and safety.  The following information is 
provided to support the findings related to Item 6:   

1) Effluent limitations:   The WWTP has consistently met metals effluent limits.   As 
previously noted, MDNR removed metals effluent limits in the recently renewed WWTP 
NPDES discharge Permit.  The previous Permit contained metals limits for arsenic, copper, 
zinc, nickel, cadmium, mercury, lead, trivalent chromium, hexavalent chromium and 
silver.   MDNR determined that none of these metals indicated a reasonable potential to 
exceed water quality criteria and therefore, removed metals effluent limits from the Permit.  

 
1  U.S. EPA Local Limits Development Guidance, EPA 833-R-04-002A, July 2004, Section 6.1.1 

 

Parameter

Ag 7.617 0.45 5.9% 0.19 2.5%
As 3.064 0.45 14.7% 0.19 6.2%
Cd 0.23 0.07 29.0% 0.03 11.7%
CN 1.959 0.76 38.7% 0.37 18.8%
Cr 57.39 1.48 2.6% 0.50 0.9%
Cu 35.063 11.34 32.3% 4.83 13.8%
Hg 0.149 0.11 72.5% 0.02 14.6%
Ni 18.491 3.60 19.5% 1.52 8.2%
Pb 5.092 1.80 35% 0.43 8.4%
Zn 184.195 3.60 2% 1.52 0.8%
Mo 3.121 1.52 49% 0.52 16.6%
Se 3.891 0.45 12% 0.21 5.4%

* Based on monthly measurements - September 2019 through August and September 2020

MAHL    
(lbs/day)

Actual Influent Loading 
-      1-Year Maximum*    

(lbs/day)

Actual - 
Maximum               
% of MAHL          

Actual Influent Loading 
-      1-Year Average*    

(lbs/day)

Actual - Average     
% of MAHL
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The annual pretreatment reports over the last five years indicated NPDES permit mercury 
limit exceedances in 2017 and 2018.  These mercury exceedances are not considered 
indicative of recurring, problematic mercury loadings.  MDNR evaluated the WWTP 
effluent mercury concentrations during the recent NPDES permit renewal and determined 
there was no reasonable potential to exceed mercury standards and removed mercury 
effluents from the WWTP Permit.    Furthermore, the WWTP influent and sludge mercury 
concentrations have been historically below levels of concern.   Average influent mercury 
loadings over the last year were 14.6 percent of the MAHL (Table 2).  Sludge mercury 
levels have been below 10 percent of the EPA low level concentration over the last five 
years.  Therefore, the mercury data does not indicate problematic, recurring mercury 
discharges into the City’s wastewater system. 

There were periodic TSS effluent limit violations over the last five years due to excessive 
waterfowl in the WWTP constructed treatment wetlands.  These violations were not related 
to industrial discharges. 

2) Sludge quality:  Sludge metals concentration measurements over the last five years
indicated all metals measurements were well below EPA’s ceiling concentrations and only
molybdenum exceeded 50% of the EPA’s low metal concentration limits (Appendix D).

3) Plant inhibition or upset, and worker health and safety:       There were no known plant
inhibition, upset or worker health and safety issues related to industrial discharges in the
previous five years.

2.7 Item 7 

Item 7 requests the City provide a detailed description for each SIU including the following: A) 
products, B) pollutants, C) compliance issues, and D) flow. If more than one SIU discharges to the 
WWTP, this information is requested for each SIU.    

The SIU information is summarized in Table 3.  Most of this information was taken from the City’s 
2019 Annual Pretreatment Report.  The accuracy of the list of regulated industrial discharges was 
further confirmed through the City’s recent industrial waste survey conducted in August of 2020.   

2.8 Item 8   

Item 8 in the MDNR guidance requests a listing of all parameters for which limits are established 
in the POTW’s renewed NPDES permit be provided.  As stated in Item 3 and Item 6 Information, 
MDNR removed all metals effluent limits in the WWTP July 2020 Permit renewal.   The current 
Permit effluent limits parameters are E. coli, ammonia, BOD5, TSS, Oil and grease and pH. 
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Table 3.  Columbia SIU’s, SIU Products, Pollutants, Compliance Issues and Flows 

Industry Products Pollutants Compliance 
Issues1 Industrial Processes Flows2 

(gpd) 

Categorical 
Pretreatment 

Standard 

3M 
Columbia 
Plant 

Circuit 
boards 

Ag, Cd, Cr, 
Cu, Ni, Pb, 
Zn, CN, 
TTO, pH 

Nickel violation 

Metal stamping, electroplating, 
molding, assembly, laminating, 
reagent spotting, coating, high 
temp rinse, machine lathing 

Process– 450,000 
Non-Process – 1,000 

433 – metal 
finishing 

Gates 
Corporation Tires No discharge 

facility ----- No discharge facility Process – 0  
Non-Process – 3,000 

428 – Rubber 
manufacturing 

Kraft-Heinz 
Food Group, 
Inc. 

Hot dogs Oil and 
grease, pH pH violations Cleaning and sanitizing process 

lines 
Process – 420,000 
Non-Process - 20,000 

Non-
categorical 

industry 
Aurora 
Organic 
Dairy 

Dairy 
products 

pH, BOD, 
TSS, Oil and 
grease 

----- Food processing and production Process – 146,000  
Non-Process – 24,000 405-Dairy

Beyond 
Meat 

Plant 
food-
based 

products 

pH, BOD, 
TSS, Oil and 
grease, TKN, 
COD 

Oil and grease 
and pH 

violations 
Food processing and production Process – 74,000 

Non-Process – 0 

Non-
categorical 

industry 

Watlow 
Missouri, 
Inc. 

Industrial 
electric 
products 

Ag, Cd, Cr, 
Cu, Ni, Pb, 
Zn, CN, 
TTO, pH 

----- 
Chemical etching, manufacture 
of silicone rubber and flexible 
heaters. 

Process – 1,000  
Non-Process – 21,000 

433 – metal 
finishing 

City of 
Columbia 
Sanitary 
Landfill 

Municipal 
landfill 

pH, BOD, 
TSS, Oil and 
grease, TKN, 
COD 

----- 
Sanitary landfill discharging 
pretreated, non-hazardous 
landfill leachate to City sewer 

Process – 21,000 
Non-Process – 209,000 445-Landfill

1 Compliance issues provided in 2019 Annual Pretreatment Report 
2 Flow estimations provided in 2019 Annual Pretreatment Report 
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ADDITIONAL INFORMATION 

Sludge Production Rate: 

The WWTP annual sludge production rate used for the 2012 Local Limits Revision (3,556 dry 
tons per year) was appreciably greater than actual sludge production rates in recent years (averaged 
1,990 dry tons per year, 2015 through 2019).    The difference is attributed to the elevated 
processing of stored sludge in 2011 that coincided with the WWTP expansion.  If MAHL’s were 
recalculated using the more recent, lower sludge production rates in the allowable headworks 
loading calculations, they would decrease for parameters that are limited by sludge disposal. 

To better understand the potential impacts of reduced sludge production rates on WWTP, draft 
MAHL’s were calculated using lower sludge production rates and 20% higher SIU flows noted in 
Item 3.  The draft MAHL’s were also based on removing metals NPDES effluent limits to better 
reflect the current Permit.   The hardness assumption was also adjusted to reflect default regional 
hardness concentrations.   

The draft MAHL’s were compared to the same influent loading rates provided in Table 2.  The 
comparison (Table 4) indicated that only molybdenum exceeded EPA’s criteria for needing a local 
limit.  This was based on a maximum loading rate of a 92% of the MAHL which exceeded EPA’s 
recommended criteria of 80% exceedance to require a local limit.  The average molybdenum 
loading over the last year was 31.5% of the draft MAHL, which was appreciably lower than EPA’s 
recommended criteria of 60% exceedance to require a local limit.    

Table 4.  Comparison of Recalculated Draft 2020 Maximum Allowable Headworks 
Loadings to 1-Year Maximum and Average Monthly Influent Loadings* 

Ag 14.25 0.45 3.2% 0.19 1.3%
As 1.84 0.45 24.5% 0.19 10.3%
Cd 1.40 0.07 4.8% 0.03 1.9%
CN 4.77 0.76 15.9% 0.37 7.7%
Cr 40.36 1.48 3.7% 0.50 1.2%
Cu 38.24 11.34 29.7% 4.83 12.6%
Hg 1.05 0.11 10.3% 0.02 2.1%
Ni 11.03 3.60 32.7% 1.52 13.7%
Pb 15.19 1.80 11.9% 0.43 2.8%
Zn 104.7 3.60 3.4% 1.52 1.4%
Mo 1.65 1.52 92.3% 0.52 31.5%
Se 1.45 0.45 31.1% 0.21 14.4%

* Based on monthly measurements - September 2019 through August and September 2020

Parameter
Recalculated 

MAHL    
(lbs/day)

Actual Influent Loading 
-      1-Year Maximum*    

(lbs/day)

Actual - 
Maximum               
% of MAHL          

Actual Influent Loading 
-      1-Year Average*    

(lbs/day)

Actual - Average     
% of MAHL
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SUMMARY OF FINDINGS AND RECOMMENDATIONS 

The City of Columbia Local Limits Review findings are summarized as follows. 

• WWTP metals concentrations in both effluent and sludge were within regulatory
compliance levels.   MDNR’s removal of metals effluent limitations in the Permit affirms
the absence of problematic discharge metals concentrations.

• Sludge metals concentrations were well below EPA’s ceiling concentrations and only
molybdenum exceeded 50% of the EPA’s low metal concentration limits.

• Influent and effluent analysis indicated an absence of detectable organic priority pollutant
concentrations.

• SIU’s are generally in compliance with permit conditions with only infrequent effluent
limit exceedances.

• WWTP influent loadings were consistently below MAHL’s established in 2012.  All
assessed metals loading rates were below EPA’s suggested criteria for needing local limits.

• The estimated SIU flow rate based on the 2019 Annual Pretreatment Report is 20% greater
than the SIU flow rate assumed for the 2012 Local Limits Revision.

• Sludge production rates in recent years were appreciably less than the sludge production
assumed for the 2012 Local Limits Revision.  Reducing the assumed lower sludge
production rates would decrease future local limits for those paramters restricted by sludge
disposal (nickel, zinc and molybdenum).

• The removal of Permit metals effluent limits would appreciably increase MAHL
calculations for metals restricted by Permit effluent limits (silver, cadmium, cyanide,
chromium, mercury and lead).

• Except for molybdenum, WWTP influent loadings were consistently well below draft
MAHL’s calculated using the latest lower sludge production and higher 2019 SIU flow
values.  The maximum 1-year molybdenum loading exceeded EPA’s recommended criteria
for needing a local limit.

Recommendations based on the Local Limits Review are as follows: 

• Revise the local limit for molybdenum with updated sludge volume assumptions to better
protect sludge quality.

• Evaluate removing local limits for parameters that were below EPA’s criteria for local limit
development.  These include arsenic, silver, cadmium, chromium, copper, cyanide, lead,
nickel, selenium and zinc.
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• Evaluate the need for local limits for TSS, BOD and ammonia in accordance with EPA
guidance.
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122.44(j)(2)(II)) and Detailed Technical Reevaluation of Local Limits (40 CFR 403.5(c)(1))



MO 780-2954 (04-22) Page 10 

 PART II. DETAILED TECHNICAL REEVALUATION OF LOCAL LIMIT REPORT FORM PER 40 CFR 403.5(c)(1) 

All POTWs with approved programs must continue to develop local limits as necessary per 40 CFR 403.5(c) (1)1. This Part II 
form addresses the detailed technical reevaluation of local limits for one POTW and its permit. For more than one plant and 
permit, please provide a separate Part II and I (if needed) form. Components of Part I are used for reporting of the Part II Detailed 
Reevaluation. This form must summarize the results of the detailed reevaluation. 

Because POTW site-specific conditions change, Section 2.0 of this form provides some factors to consider that may indicate the 
need for a more detailed technical re-evaluation of local limits. If any of those factors indicate a need for the detailed technical 
re- evaluation, then the POTW should complete Part II of this Form. 

Reference Document: 2004 EPA Local Limits Development Guidance. 
1 Note: Missouri state regulations at 10 CSR 20-6.100 incorporate the federal 40 CFR 403 pretreatment regulations by reference; 
therefore, only the federal regulations will be cited in this form. 
1.0 BASIC INFORMATION 

1.1 POTW NAME/CONTROL AUTHORITY: 

1.2 NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MISSOURI STATE OPERATING PERMIT 
PERMIT NO.  EXPIRATION DATE  WWTP NAME  

1.3 LOCAL LIMIT REEVALUATION REPORT WITH CONTROL AUTHORITY LETTER 

1.3.1 Due Date for Detailed Technical Reevaluation: 

1.3.2 Entity Performing Local Limit Analysis: 

1.3.3 Region VII Spreadsheet Version: 

2.0 BACKGROUND LEADING TO THE NEED TO REVISE LOCAL LIMITS 

3.0 REQUIRED DETAILED TECHNICAL REEVALUATION REPORTING COMPONENTS 
☐ 3.1. Part I Form, if completed prior to Part II. 

☐ 3.2 Previous Detailed Technical Local Limit Evaluation – Data and Summary Pages or Other Summary Sheets 

☐ 3.3 General: Wastewater Treatment Facilities and Operations (optional). Attach current effective permit, if not provided. 

☐ 3.4. Pollutants of Concern (POCs) list and how developed. POCs not included or added per Part I. Section 5.0 – Pollutant of Concern. Tables included. 

☐ 3.5. Discussion: Input, Assumptions and Methods Use in the Region 7 Spreadsheet for 1) conventional, 2) conservative, 3) non-conservative pollutants 

☐ 3.5.1 Table of Plant Removal Efficiencies 

☐ 3.5.2 Table of Domestic Sampling Summary 

☐ 3.5.3 Table of Influent Sampling and Effluent Sampling  

☐ 3.6. Results: Part I. Section 9.0 - Reevaluation Comparison of Current Head works Loading to Revised MAHLs for 1) conventional, 2) conservative, 3) non-
conservative pollutants. 

☐ 3.6.1 Table of Existing MAILs, calculated or proposed MAILs for 1) conventional, 2) conservative, 3) non-conservative pollutants. 

☐ 3.6.2 Provide written rationale for selected local limits for each POC 

☐ 3.7. Summary of local limits for adoption and table showing methodology for allocation of Revised MAILs in permits. With limit durations 

☐ 3.7.1 Recommendations for on-going local limits evaluations. 

☐ 3.8. Appendices Summarizing General Information 

☐ 3.8.1 Most recent Industrial Waste Survey Summary Table. 

☐ 3.8.2 Region VII Spreadsheet Data Input, Output, Sludge Printouts (for MAHL comparison and current conditions) as Adobe pdf. Excel Spreadsheet may be 
requested by approval authority. 

☐ 3.8.3 Raw Analytical Data (Contract Laboratory Reports) – Will be provided upon request 
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05/04/22
City: EDU Interior River Valley and Hills 50th Prcntl
State: MO  Non SIU Flow, MGD: 16.447  Sludge To Disposal,MGD: 0.0053 2018-2021 Plant Data

Plant  TOTAL Flow, MGD: 17.300  Sludge Disposal %Solids: 23.0 When 2011 value < 2020 influent, set equal to 2021 influent. 2011 DL used for Hg and Ag (not 1/2 DL)
Data:  7Q10, MGD: 0.00  Site Use, Years: 50 See Appendix K

208  Site Size, Acres: 4000
 Flow To Digsr: MGD: 0.121  Sludge Quality Level: Ceiling

MO AS
Primary Plant WQS Inhibition SIU Avg. Process Flow Avg. Total Flow

Ag NA 20% 72% 0.00025 0.0134 10% 0.001 0.25 13 3M Company 126

As NA NA 43% 0.0008 0.1500 10% 0.001 0.1 1.6 Watlow 1

Cd* NA 15% 67% 0.00025 0.0014 10% 0.0002 1 20 Kraft 411

CN NA 27% 69% 0.0029 0.0050 10% 0.002 0.1 4 Beyond Meat 13

Cr* NA 27% 64% 0.009 0.1570 10% 0.003 1 100 Sanitary Landfill 3

Cu* NA 22% 92% 0.056 0.0174 10% 0.042 1 40 Aurora 174

Hg NA 10% 68% 0.0001 0.00077 10% 0.0001 0.1 NA Power Plant 92

Mo NA NA 51% 0.002 NA 10% 0.003 NA NA Quaker 33

Ni* NA 14% 42% 0.006 0.0969 10% 0.010 1.0 10 Gate 0

Pb* NA 57% 65% 0.001 0.0081 10% 0.0020 0.1 340 Good Day Farms --

Se NA NA 26% 0.001 0.0050 10% 0.002 NA NA 10 853.000 0.000
Zn* NA 27% 75% 0.129 0.2215 10% 0.017 1 400
*HARDNESS DEPENDENT

Daily avg Peak Pop: 126254 persons
lbs/day lbs/day lbs/day lbs/cap/day  lbs/day 

BOD 54,400      NA 21,463     10% 276 BOD 0.17 21,463      
TSS 62,700      NA 25,251     10% 292 TSS 0.2 25,251      
NH3 5,400        NA 2,500       10% 23 NH3 0.0198 2,500        

Expansion 
Factory

Avg. Infl 
mg/L

Avg. Infl 
mg/L

SIUs and Plant Flows
1000 gal/day

LOCAL LIMITS CALCULATOR

Domestic Sources EstimatorDW Design

Stream Hardness, mg/l

Columbia 

Conventional Pollutants/Nutrients

Reserve 
Factor

NPDES 
Limit

Removal Efficiencies Domestic 
Level

Digestion 
Inhibition

Domestic 
Sources

< #Add Pollutant

Add SIU

Peek

Adjust 
Domestic

Peek



Maximum Allowable Maximum
Domestic/commcl Industrial Load Allowable Headworks Current

Sources (MAIL) Headwrks Load ACTUAL Loading
% of % of lbs. (MAHL) Avg.Load as % of Limiting

lbs. limit lbs. MAHL Reserve lbs lbs MAHL Criteria
Ag 0.034 0% 6.166 90% 0.685 6.89 0.180 3% Water Quality
As 0.110 6% 1.497 84% 0.166 1.77 0.216 12% 503 Ceiling
Cd 0.034 6% 0.527 85% 0.059 0.62 0.032 5% Water Quality
CN 0.402 17% 1.733 74% 0.193 2.33 0.320 14% Water Quality
Cr 1.215 3% 41.796 88% 4.6439973 47.66 0.385 1% Ceiling Bnchmrk
Cu 7.721 25% 21.364 68% 2.374 31.46 6.086 19% Water Quality
Hg 0.014 4% 0.300 86% 0.033 0.35 0.015 4% Water Quality
Mo 0.213 14% 1.154 77% 0.128 1.50 0.410 27% 503 Ceiling
Ni 0.780 8% 8.447 83% 0.939 10.17 1.443 14% 503 Ceiling
Pb 0.203 6% 2.817 85% 0.313 3.33 0.289 9% Water Quality
Se 0.204 21% 0.693 71% 0.077 0.97 0.229 23% Water Quality
Zn 17.695 17% 75.573 74% 8.397 101.66 2.446 2% 503 Ceiling

mg/l lb/day
Ag 0.867 Ag 0.0007
As 0.210 As 0.0002
Cd 0.074 Cd 0.0001
CN 0.244 CN 0.0002
Cr 5.875 Cr 0.0048
Cu 3.003 Cu 0.0031
Hg 0.042 Hg 0.0000
Mo 0.162 Mo 0.0001
Ni 1.187 Ni 0.0010
Pb 0.396 Pb 0.0003
Se 0.097 Se 0.0001
Zn 10.623 Zn 0.0102

Maximum Allowable Maximum
Domestic/commcl Industrial Load Allowable Headworks Current

Sources (MAIL) Headwrks Load ACTUAL Loading
% of % of lbs. (MAHL) Avg.Load as % of

lbs. limit lbs. MAHL Reserve Avg,lbs lbs MAHL
BOD 21463 39% 27497 51% 5440 54400 39822 73%
TSS 25251 40% 31179 50% 6270 62700 42130 67%
NH3 2500 46% 2360 44% 540 5400 3318 61%

Maximum Allowable Maximum
Domestic/commcl Industrial Load Allowable Headworks Current

Sources (MAIL) Headwrks Load ACTUAL Loading
% of % of lbs. (MAHL) Avg.Load as % of

lbs. limit lbs. MAHL Reserve Peak,lbs lbs MAHL
BOD 21463 NA NA NA 0 NA 39822 NA
TSS 25251 NA NA NA 0 NA 42130 NA
NH3 2500 NA NA NA 0 NA 3318 NA

Flow for SIUs Receiving Limits, mgd: 0.853
Daily Max Mo. Avg.

mg/l mg/l
BOD NA 3865
TSS NA 4383
NH3 NA 332

Conventional Pollutants/Nutrients Uniform Concentration Limits

Based on Design Daily Average Criteria

Based on Peak Design Criteria

SUMMARY OF MASS LOADINGS FOR COLUMBIA , MO

LOCAL LIMIT

LOCAL LIMIT

TOXIC POLLUTANTS SUMMARY
UNIFORM CONCENTRATION LIMIT

If APPLIED MIDDLE TIER THRESHOLD

LOCAL LIMIT

Conventional Pollutants/Nutrients - Long Term Average Limits

Conventional Pollutants/Nutrients - Daily Maximum Limits



Columbia 05/04/22
SILVER

Non SIU Flow, MGD: 16.447
TTL Flow, MGD: 17.30

7Q10, MGD: 0.00
Flow To Digsr: MGD: 0.12
SLDG To Disp,MGD: 0.01
SLDG Disp %Solids: 23.00

SITE Use, Yrs: 50.00
SITE Size, Acres: 4000.00

source
Domestic Background: 0.00025
Instream Background: 0
Plant Removal Efficiency: 72%
Primary Rmvl Efficiency: 20% literature
WQS: 0.01336209
Ratio:  Dissolved/Tot: 1
Inhibition 2nd Treatment: 0.25 literature
Sludge Digestion Inhib.: 13 literature
NPDES Limit, mg/l: NA

SLUDGE DISPOSAL
Lbs/Acre/Life, limit: NA Regulation

Disp Limit, mg/kg: NA calculated
Sludge Quality, mg/kg: NA 503 Ceiling

MAIL Reserve Factor 10%

Water Quality 0.867 Limiting
Digstn Inhib 2.297
503 Ceiling NA

Secndry Inhib 5.700
NPDES #: NA

Water Quality 6.166 Limiting
Digstn Inhib 16.338
503 Ceiling NA

Secndry Inhib 40.548
NPDES # NA

ALLOWABLE lbs/day, TOTAL from ALL SIUs (MAIL)

SILVER UNIFORM CONCENTRATION, mg/l



Columbia 05/04/22
ARSENIC

 Non SIU Flow, MGD: 16.447
 TTL Flow, MGD: 17.30

 7Q10, MGD: 0
 Flow To Digsr: MGD: 0.120781
SLDG To Disp,MGD: 0.0053
SLDG Disp %Solids: 23

SITE Use, Yrs: 50
SITE Size, Acres: 4000

source
Domestic Background: 0.0008
Instream Background: 0
Plant Removal Efficiency: 43%
Primary Rmvl Efficiency: NA literature
WQS: 0.15
Ratio:  Dissolved/Tot: 1
Inhibition 2nd Treatment: 0.1 literature
Sludge Digestion Inhib.: 1.6 literature
NPDES Limit, mg/l: NA

SLUDGE DISPOSAL
Lbs/Acre/Life, limit: 36.58 Regulation

Disp Limit, mg/kg: 788.1 calculated
Sludge Quality, mg/kg: 75 503 Ceiling

MAIL Reserve Factor 10%

Water Quality 4.790
Digstn Inhib 0.460
503 Ceiling 0.210 Limiting

Secndry Inhib 1.811
NPDES #: NA

Water Quality 34.073
Digstn Inhib 3.275
503 Ceiling 1.497 Limiting

Secndry Inhib 12.887
NPDES # NA

ARSENIC UNIFORM CONCENTRATION, mg/l

ALLOWABLE lbs/day, TOTAL from ALL SIUs (MAIL)



Columbia 05/04/22
CADMIUM

 Non SIU Flow, MGD: 16.447
 TTL Flow, MGD: 17.30

 7Q10, MGD: 0
 Flow To Digsr: MGD: 0.120781
SLDG To Disp,MGD: 0.0053
SLDG Disp %Solids: 23

SITE Use, Yrs: 50
SITE Size, Acres: 4000

source
Domestic Background: 0.00025
Instream Background: 0
Plant Removal Efficiency: 67% literature
Primary Rmvl Efficiency: 15% literature
WQS: 0.0014173
Ratio:  Dissolved/Tot: 1
Inhibition 2nd Treatment: 1 literature
Sludge Digestion Inhib.: 20 literature
NPDES Limit, mg/l: NA

SLUDGE DISPOSAL
Lbs/Acre/Life, limit: 34.79 Regulation

Disp Limit, mg/kg: 749.6 calculated
Sludge Quality, mg/kg: 85 503 Ceiling

MAIL Reserve Factor 10%

Water Quality 0.074 Limiting
Digstn Inhib 3.800
503 Ceiling 0.159

Secndry Inhib 21.470
NPDES #: NA

Water Quality 0.527 Limiting
Digstn Inhib 27.031
503 Ceiling 1.130

Secndry Inhib 152.738
NPDES # NA

CADMIUM UNIFORM CONCENTRATION, mg/l

ALLOWABLE lbs/day, TOTAL from ALL SIUs (MAIL)



Columbia 05/04/22
CHROMIUM

 Non SIU Flow, MGD: 16.447
 TTL Flow, MGD: 17.30

 7Q10, MGD: 0
 Flow To Digsr: MGD: 0.120781
SLDG To Disp,MGD: 0.0053
SLDG Disp %Solids: 23

SITE Use, Yrs: 50
SITE Size, Acres: 4000

source
Domestic Background: 0.00886
Instream Background: 0
Plant Removal Efficiency: 64%
Primary Rmvl Efficiency: 27% literature
WQS: 0.15699967
Ratio:  Dissolved/Tot: 1
Inhibition 2nd Treatment: 1 literature
Sludge Digestion Inhib.: 100
NPDES Limit, mg/l: NA

SLUDGE DISPOSAL
Lbs/Acre/Life, limit: 2676 Regulation

Disp Limit, mg/kg: 57656 calculated
Sludge Quality, mg/kg: 3000 Ceiling Bnchmrk

MAIL Reserve Factor 10%

Water Quality 7.807
Digstn Inhib 19.758

Ceiling Bnchmrk 5.875 Limiting
Secndry Inhib 24.851

NPDES #: NA

Water Quality 55.537
Digstn Inhib 140.560

Ceiling Bnchmrk 41.796 Limiting
Secndry Inhib 176.788

NPDES # NA

CHROMIUM UNIFORM CONCENTRATION, mg/l

ALLOWABLE lbs/day, TOTAL from ALL SIUs (MAIL)



Columbia 05/04/22
COPPER

 Non SIU Flow, MGD: 16.447
 TTL Flow, MGD: 17.30

 7Q10, MGD: 0
 Flow To Digsr: MGD: 0.120781
SLDG To Disp,MGD: 0.0053
SLDG Disp %Solids: 23

SITE Use, Yrs: 50
SITE Size, Acres: 4000

source
Domestic Background: 0.05629
Instream Background: 0
Plant Removal Efficiency: 92%
Primary Rmvl Efficiency: 22% literature
WQS: 0.01744279
Ratio:  Dissolved/Tot: 1
Inhibition 2nd Treatment: 1 literature
Sludge Digestion Inhib.: 40 literature
NPDES Limit, mg/l: NA

SLUDGE DISPOSAL
Lbs/Acre/Life, limit: 1338 Regulation

Disp Limit, mg/kg: 28827.9 calculated
Sludge Quality, mg/kg: 4300 503 Ceiling

MAIL Reserve Factor 10%

Water Quality 3.003 Limiting
Digstn Inhib 4.564
503 Ceiling 5.035

Secndry Inhib 22.425
NPDES #: NA

Water Quality 21.364 Limiting
Digstn Inhib 32.468
503 Ceiling 35.816

Secndry Inhib 159.530
NPDES # NA

COPPER UNIFORM CONCENTRATION, mg/l

ALLOWABLE lbs/day, TOTAL from ALL SIUs (MAIL)



Columbia 05/04/22
CYANIDE

 Non SIU Flow, MGD: 16.447
 TTL Flow, MGD: 17.30

 7Q10, MGD: 0
 Flow To Digsr: MGD: 0.120781
SLDG To Disp,MGD: 0.0053
SLDG Disp %Solids: 23

SITE Use, Yrs: 50
SITE Size, Acres: 4000

source
Domestic Background: 0.00293
Instream Background: 0
Plant Removal Efficiency: 69% literature
Primary Rmvl Efficiency: 27% literature
WQS: 0.005
Ratio:  Dissolved/Tot: 1
Inhibition 2nd Treatment: 0.1 literature
Sludge Digestion Inhib.: 4 literature
NPDES Limit, mg/l: NA

SLUDGE DISPOSAL
Lbs/Acre/Life, limit: NA Regulation

Disp Limit, mg/kg: NA
Sludge Quality, mg/kg: NA 503 Ceiling

MAIL Reserve Factor 10%

Water Quality 0.244 Limiting
Digstn Inhib 0.688
503 Ceiling NA

Secndry Inhib 2.450
NPDES #: NA

Water Quality 1.733 Limiting
Digstn Inhib 4.894
503 Ceiling NA

Secndry Inhib 17.426
NPDES # NA

CYANIDE UNIFORM CONCENTRATION, mg/l

ALLOWABLE lbs/day, TOTAL from ALL SIUs (MAIL)



Columbia 05/04/22
MERCURY

 Non SIU Flow, MGD: 16.447
 TTL Flow, MGD: 17.30

 7Q10, MGD: 0
 Flow To Digsr: MGD: 0.120781
SLDG To Disp,MGD: 0.0053
SLDG Disp %Solids: 23

SITE Use, Yrs: 50
SITE Size, Acres: 4000

source
Domestic Background: 0.0001
Instream Background: 0
Plant Removal Efficiency: 68%
Primary Rmvl Efficiency: 10% literature
WQS: 0.00077
Ratio:  Dissolved/Tot: 1
Inhibition 2nd Treatment: 0.1 literature
Sludge Digestion Inhib.: NA literature
NPDES Limit, mg/l: NA

SLUDGE DISPOSAL
Lbs/Acre/Life, limit: 15.17 Regulation

Disp Limit, mg/kg: 326.8 calculated
Sludge Quality, mg/kg: 57 503 Ceiling

MAIL Reserve Factor 10%

Water Quality 0.042 Limiting
Digstn Inhib NA
503 Ceiling 0.106

Secndry Inhib 2.026
NPDES #: NA

Water Quality 0.300 Limiting
Digstn Inhib NA
503 Ceiling 0.755

Secndry Inhib 14.416
NPDES # NA

MERCURY UNIFORM CONCENTRATION, mg/l

ALLOWABLE lbs/day, TOTAL from ALL SIUs (MAIL)



Columbia 05/04/22
MOLYBDENUM

 Non SIU Flow, MGD: 16.447
 TTL Flow, MGD: 17.30

 7Q10, MGD: 0
 Flow To Digsr: MGD: 0.120781
SLDG To Disp,MGD: 0.0053
SLDG Disp %Solids: 23

SITE Use, Yrs: 50
SITE Size, Acres: 4000

source
Domestic Background: 0.00155
Instream Background: 0
Plant Removal Efficiency: 51%
Primary Rmvl Efficiency: NA
WQS: NA
Ratio:  Dissolved/Tot: 1
Inhibition 2nd Treatment: NA
Sludge Digestion Inhib.: NA
NPDES Limit, mg/l: NA

SLUDGE DISPOSAL
Lbs/Acre/Life, limit: NA Regulation

Disp Limit, mg/kg: NA Regulation
Sludge Quality, mg/kg: 75 503 Ceiling

MAIL Reserve Factor 10%

Water Quality NA
Digstn Inhib NA
503 Ceiling 0.162 Limiting

Secndry Inhib NA
NPDES #: NA

Water Quality NA
Digstn Inhib NA
503 Ceiling 1.154 Limiting

Secndry Inhib NA
NPDES # NA

MOLYBDENUM UNIFORM CONCENTRATION, mg/l

ALLOWABLE lbs/day, TOTAL from ALL SIUs (MAIL)



Columbia 05/04/22
NICKEL

 Non SIU Flow, MGD: 16.447
 TTL Flow, MGD: 17.30

 7Q10, MGD: 0
 Flow To Digsr: MGD: 0.120781
SLDG To Disp,MGD: 0.0053
SLDG Disp %Solids: 23

SITE Use, Yrs: 50
SITE Size, Acres: 4000

source
Domestic Background: 0.00569
Instream Background: 0
Plant Removal Efficiency: 42% literature
Primary Rmvl Efficiency: 14% literature
WQS: 0.09692691
Ratio:  Dissolved/Tot: 1
Inhibition 2nd Treatment: 1 literature
Sludge Digestion Inhib.: 10 literature
NPDES Limit, mg/l: NA

SLUDGE DISPOSAL
Lbs/Acre/Life, limit: 375 Regulation

Disp Limit, mg/kg: 8079.6 calculated
Sludge Quality, mg/kg: 420 503 Ceiling

MAIL Reserve Factor 10%

Water Quality 2.952
Digstn Inhib 2.935
503 Ceiling 1.187 Limiting

Secndry Inhib 21.126
NPDES #: NA

Water Quality 20.998
Digstn Inhib 20.883
503 Ceiling 8.447 Limiting

Secndry Inhib 150.290
NPDES # NA

NICKEL UNIFORM CONCENTRATION, mg/l

ALLOWABLE lbs/day, TOTAL from ALL SIUs (MAIL)



Columbia 05/04/22
LEAD

 Non SIU Flow, MGD: 16.447
 TTL Flow, MGD: 17.30

 7Q10, MGD: 0
 Flow To Digsr: MGD: 0.120781
SLDG To Disp,MGD: 0.0053
SLDG Disp %Solids: 23

SITE Use, Yrs: 50
SITE Size, Acres: 4000

source
Domestic Background: 0.00148
Instream Background: 0
Plant Removal Efficiency: 65%
Primary Rmvl Efficiency: 57% literature
WQS: 0.00808402
Ratio:  Dissolved/Tot: 1
Inhibition 2nd Treatment: 0.1 literature
Sludge Digestion Inhib.: 340 literature
NPDES Limit, mg/l: NA

SLUDGE DISPOSAL
Lbs/Acre/Life, limit: 268 Regulation

Disp Limit, mg/kg: 5774.2 calculated
Sludge Quality, mg/kg: 840 503 Ceiling

MAIL Reserve Factor 10%

Water Quality 0.396 Limiting
Digstn Inhib 66.633
503 Ceiling 1.636

Secndry Inhib 4.219
NPDES #: NA

Water Quality 2.817 Limiting
Digstn Inhib 474.030
503 Ceiling 11.642

Secndry Inhib 30.016
NPDES # NA

LEAD UNIFORM CONCENTRATION, mg/l

ALLOWABLE lbs/day, TOTAL from ALL SIUs (MAIL)



Columbia 05/04/22
SELENIUM

 Non SIU Flow, MGD: 16.447
 TTL Flow, MGD: 17.30

 7Q10, MGD: 0
 Flow To Digsr: MGD: 0.120781
SLDG To Disp,MGD: 0.0053
SLDG Disp %Solids: 23

SITE Use, Yrs: 50
SITE Size, Acres: 4000

source
Domestic Background: 0.00149
Instream Background: 0
Plant Removal Efficiency: 26%
Primary Rmvl Efficiency: NA
WQS: 0.005
Ratio:  Dissolved/Tot: 1
Inhibition 2nd Treatment: NA
Sludge Digestion Inhib.: NA
NPDES Limit, mg/l: NA

SLUDGE DISPOSAL
Lbs/Acre/Life, limit: 89.2 Regulation

Disp Limit, mg/kg: 1921.9 calculated
Sludge Quality, mg/kg: 100 503 Ceiling

MAIL Reserve Factor 10%

Water Quality 0.097 Limiting
Digstn Inhib NA
503 Ceiling 0.469

Secndry Inhib NA
NPDES #: NA

Water Quality 0.693 Limiting
Digstn Inhib NA
503 Ceiling 3.335

Secndry Inhib NA
NPDES # NA

SELENIUM UNIFORM CONCENTRATION, mg/l

ALLOWABLE lbs/day, TOTAL from ALL SIUs (MAIL)



Columbia 05/04/22
ZINC

 Non SIU Flow, MGD: 16.447
 TTL Flow, MGD: 17.30

 7Q10, MGD: 0
 Flow To Digsr: MGD: 0.120781
SLDG To Disp,MGD: 0.0053
SLDG Disp %Solids: 23

SITE Use, Yrs: 50
SITE Size, Acres: 4000

source
Domestic Background: 0.129
Instream Background: 0
Plant Removal Efficiency: 75%
Primary Rmvl Efficiency: 27% literature
WQS: 0.22149328
Ratio:  Dissolved/Tot: 1
Inhibition 2nd Treatment: 1 literature
Sludge Digestion Inhib.: 400 literature
NPDES Limit, mg/l: NA

SLUDGE DISPOSAL
Lbs/Acre/Life, limit: 2498 Regulation

Disp Limit, mg/kg: 53820.6 calculated
Sludge Quality, mg/kg: 7500 503 Ceiling

MAIL Reserve Factor 10%

Water Quality 13.933
Digstn Inhib 65.727
503 Ceiling 10.623 Limiting

Secndry Inhib 22.766
NPDES #: NA

Water Quality 99.122
Digstn Inhib 467.585
503 Ceiling 75.573 Limiting

Secndry Inhib 161.957
NPDES # NA

ZINC UNIFORM CONCENTRATION, mg/l

ALLOWABLE lbs/day, TOTAL from ALL SIUs (MAIL)



Appendix F. Industrial Users Summary Table 



Appendix F. Industrial Users Summary Table 

Flows[2]

(gpd)

Process– 126,000

Process – 0 

Process – 411,000

Process – 174,000

Process – 13,000

Process – 1,000 

Process – 3,000

Process – 33, 000

Process – 0 

[1] Compliance issues provided in 2021
Annual Pretreatment Report
[2] Flow estimations provided in 2021
Annual Pretreatment Report

423- steam electric power generating City of Columbia Power Plant (future 
permitee) Power Plant ----- Natural Gas Electricity Generation Process – 92, 200

Non-categorical industry

Quaker Rice Cakes pH violations, O&G violations 406- grain mils

Good Day Farms Marijuana Plant Grow House Failure to report, failure to sample
Sanitary landfill discharging pretreated, 
non-hazardous landfill leachate to City 
sewer

433 – metal finishing

Industry Products Compliance Issues[1] Industrial Processes Categorical Pretreatment Standard

3M Columbia Plant Circuit boards -----
Metal stamping, electroplating, molding, 
assembly, laminating, reagent spotting, 
coating, high temp rinse, machine lathing

Non-categorical industry

Gates Corporation Tires ----- No discharge facility 428 – rubber manufacturing

Kraft-Heinz Food Group, Inc. Hot dogs pH violations, O&G violation Cleaning and sanitizing process lines

Non-categorical industry

Aurora Organic Dairy Dairy products ----- Food processing and production 405-dairy

Beyond Meat Plant food-based products pH violations Food processing and production

445- landfill

Watlow Missouri, Inc. Industrial electric products Failure to report, failure to sample Chemical etching, manufacture of 
silicone rubber and flexible heaters. 433 – metal finishing

City of Columbia Sanitary Landfill Municipal landfill -----
Sanitary landfill discharging pretreated, 
non-hazardous landfill leachate to City 
sewer

X0A0T

X0A1T

X0A2T X0A3T



Appendix G. 2021 Annual Pretreatment Report 

















Appendix H. 2018-2021 Plant Influent and Effluent Data Table 



Appendix H.1 Plant Influent Data

As Cd Cr Cu Pb Mo Ni Se Ag Zn Hg CN
ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

08-Jan-18 3 < 1 < 3 < 10 < 3 3 < 20 < 3 < 3 < 20 0 < 4
12-Feb-18 < 3 < 1 4 78 < 3 4 < 20 < 3 < 3 67 < 0 < 4
05-Mar-18 < 3 < 1 4 79 < 3 4 < 20 < 3 < 3 54 < 0 < 4
10-Apr-18 < 3 < 0 3 72 < 3 3 < 20 < 3 < 3 < 20 < 0 < 4

14-May-18 < 3 < 1 6 83 3 5 < 20 < 3 < 3 < 20 0 < 4
04-Jun-18 < 3 < 1 3 55 < 3 3 < 20 < 3 < 3 < 20 < 0 < 4
09-Jul-18 < 3 < 1 < 3 < 10 < 3 < 3 < 20 < 3 < 3 < 20 < 0 < 4

13-Aug-18 3 < 1 < 3 < 10 < 3 < 3 < 20 < 3 < 3 < 20 < 0 < 4
10-Sep-18 3 < 1 < 3 < 10 < 3 < 3 < 20 < 3 < 3 < 20 < 0 < 4
08-Oct-18 4 < 1 7 98 4 6 < 20 < 3 < 3 135 0 < 4
05-Nov-18 < 3 < 3 48 < 3 4 < 20 < 3 < 3 31 < 4
06-Nov-18 < 1 < 0
12-Dec-18 < 3 < 1 3 50 < 3 < 3 < 20 < 3 < 3 45 0 < 4
07-Jan-19 < 3 < 1 < 3 46 < 3 3 < 20 < 3 < 3 < 20 < 0 < 4
04-Feb-19 < 3 < 1 < 3 31 < 3 < 3 < 20 < 3 < 3 < 20 < 0 < 4
04-Mar-19 < 3 < 1 < 3 42 < 3 < 3 < 20 < 3 < 3 < 20 < 0 < 4
02-Apr-19 < 3 < 0 3 41 < 3 < 3 < 20 < 3 < 3 < 20 0 < 4

06-May-19 < 3 < 1 3 41 < 3 3 < 20 4 < 3 < 20 < 0 5
24-Jun-19 < 3 < 1 < 3 35 < 3 < 3 < 20 < 3 < 3 < 20 < 0 < 4
09-Jul-19 < 3 < 1 3 60 3 3 < 20 < 3 < 3 < 20 < 0 4

05-Aug-19 < 3 < 1 3 69 < 3 3 < 20 < 3 < 3 < 20 < 0 < 4
03-Sep-19 < 3 0 3 50 < 3 3 < 20 < 3 < 3 < 20 0 < 4
07-Oct-19 < 3 0 3 58 < 3 5 < 20 3 < 3 < 20 0 7
13-Nov-19 < 3 < 1 < 3 < 10 < 3 5 < 20 < 3 < 3 < 20 0 < 5
09-Dec-19 < 3 0 < 3 < 10 < 3 3 < 20 < 3 < 3 < 20 0 < 5
06-Jan-20 < 3 0 < 3 < 10 < 3 < 3 < 20 < 3 < 3 < 20 0 < 5
03-Feb-20 < 3 0 4 < 10 < 3 < 3 < 20 < 3 < 3 < 20 < 0 < 4
09-Mar-20 < 3 < 0 < 3 11 < 3 < 3 < 20 < 3 < 3 < 20 0 < 4
06-Apr-20 < 3 < 0 3 41 4 4 < 20 < 3 < 3 < 20 0 < 4

05-May-20 < 3 < 0 8 38 5 4 < 20 < 3 < 3 < 20 0 < 4
10-Jun-20 < 3 < 0 4 24 5 4 < 20 < 3 < 3 < 20 0 < 4
13-Jul-20 < 3 < 0 3 65 3 3 < 20 < 3 < 3 < 20 < 0 < 4

03-Aug-20 < 3 < 0 3 72 3 4 < 20 < 3 < 3 < 20 0 < 4
08-Sep-20 < 3 < 0 3 53 4 5 < 20 < 3 < 3 < 20 < 0 < 4
06-Oct-20 < 3 < 0 5 60 4 < 3 < 20 3 < 3 < 20 < 0 < 4
02-Nov-20 < 3 < 0 3 80 3 4 < 20 3 < 3 < 20 < 0 < 4
08-Dec-20 < 3 < 0 3 61 3 3 < 20 3 < 3 < 20 < 0 < 4
04-Jan-21 < 3 < 0 < 3 35 < 3 3 < 20 4 < 3 < 20 < 0 < 4
03-Feb-21 < 3 < 0 3 64 4 4 < 20 2 < 3 22 0 < 4
17-Mar-21 < 3 < 0 < 3 29 3 < 3 < 20 < 3 < 3 < 20 < 0 < 4
06-Apr-21 < 3 < 0 < 3 34 < 3 2 < 20 3 < 3 < 20 0 < 4

04-May-21 < 3 < 0 < 3 39 < 3 < 3 < 20 < 3 < 3 < 20 < 0 5
08-Jun-21 < 3 0 < 3 28 < 3 < 3 < 20 < 3 < 3 < 20 < 0 < 4
13-Jul-21 < 3 1 < 3 15 < 3 < 3 < 20 < 3 < 3 < 20 < 0 < 4

11-Aug-21 3 1 < 3 24 < 3 < 3 < 20 < 3 < 3 28 0 < 4
08-Sep-21 < 3 < 0 6 89 4 < 3 < 20 < 3 < 3 28 < 0 < 4

Sample Date



Appendix H.2 Plant Effluent Data

Al As Cd Cr Cu Pb Mo Ni Se Ag Zn Hg
ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

08-Jan-18 #### < 3 7 123 2 8 < 20 4 4 69 < 0
12-Feb-18 153 < 3 < 3 13 < 3 < 3 < 20 < 3 < 3 < 20 < 0
05-Mar-18 393 < 3 < 3 33 < 3 < 3 < 20 < 3 < 3 < 20 < 0
10-Apr-18 552 < 3 < 3 47 < 3 < 3 < 20 < 3 < 3 < 20 < 0

14-May-18 < 100 3 < 3 < 10 < 3 < 3 < 20 < 3 < 3 < 20 < 0
04-Jun-18 < 100 < 3 < 3 < 10 < 3 < 3 < 20 < 3 < 3 < 20 < 0
09-Jul-18 731 < 3 8 80 < 3 4 < 20 3 < 3 35 < 0

13-Aug-18 759 4 4 84 < 3 4 < 20 < 3 < 3 40 < 0
10-Sep-18 666 < 3 3 58 < 3 3 < 20 < 3 < 3 < 20 < 0
08-Oct-18 149 < 3 < 3 < 10 < 3 < 3 < 20 < 3 < 3 < 20 < 0
06-Nov-18 < 100 3 < 3 < 10 < 3 < 3 < 20 < 3 < 3 < 20 < 0
12-Dec-18 < 100 < 3 < 3 < 10 < 3 < 3 < 20 < 3 < 3 < 20 < 0
07-Jan-19 < 100 < 3 < 3 < 10 < 3 < 3 < 20 < 3 < 3 < 20 < 0
04-Feb-19 < 100 < 3 < 3 < 10 < 3 < 3 < 20 < 3 < 3 < 20 < 0
04-Mar-19 < 100 < 3 < 3 < 10 < 3 < 3 < 20 < 3 < 3 < 20 < 0
02-Apr-19 < 100 < 3 < 3 < 10 < 3 < 3 < 20 < 3 < 3 < 20 < 0

06-May-19 < 100 < 3 < 3 < 10 < 3 < 3 < 20 < 3 < 3 < 20 < 0
24-Jun-19 < 100 < 3 < 3 < 10 < 3 < 3 < 20 < 3 < 3 < 20 < 0
09-Jul-19 < 100 < 3 < 3 < 10 < 3 2 < 20 < 3 < 3 < 20 < 0

05-Aug-19 < 100 < 3 < 3 < 10 < 3 < 3 < 20 < 3 < 3 < 20 < 0
03-Sep-19 < 100 < 3 < 3 < 10 < 3 4 < 20 < 3 < 3 < 20 < 0
07-Oct-19 < 100 < 3 < 3 < 10 < 3 < 3 < 20 < 3 < 3 < 20 < 0
13-Nov-19 385 < 3 < 3 57 3 9 < 20 < 3 < 3 < 20 < 0
09-Dec-19 462 < 3 < 3 52 < 3 8 < 20 < 3 < 3 < 20 < 0
06-Jan-20 428 < 3 < 3 37 3 < 3 < 20 3 < 3 < 20 < 0
03-Feb-20 719 < 3 < 3 31 < 3 3 < 20 3 < 3 < 20 < 0
09-Mar-20 #### < 3 7 111 5 3 < 20 3 < 3 147 < 0
06-Apr-20 < 100 < 3 < 3 < 10 < 3 < 3 < 20 < 3 < 3 < 20 < 0

05-May-20 475 < 3 < 3 19 < 3 < 3 < 20 < 3 < 3 < 20 < 0
10-Jun-20 378 < 3 < 3 < 10 < 3 4 < 20 < 3 < 3 < 20 < 0
13-Jul-20 < 100 < 3 < 3 < 10 < 3 < 3 < 20 < 3 < 3 < 20 < 0

03-Aug-20 < 100 < 3 < 3 < 10 < 3 3 < 20 < 3 < 3 < 20 0
08-Sep-20 < 100 < 3 < 3 10 < 3 5 < 20 < 3 < 3 < 20 < 0
06-Oct-20 < 100 < 3 < 3 < 10 < 3 < 3 < 20 < 3 < 3 < 20 < 0
02-Nov-20 < 100 < 3 < 3 < 10 < 3 < 3 < 20 < 3 < 3 < 20 < 0
08-Dec-20 < 100 < 3 < 3 < 10 < 3 < 3 < 20 < 3 < 3 < 20 < 0
04-Jan-21 < 100 < 3 < 3 < 10 < 3 < 3 < 20 < 3 < 3 < 20 < 0
03-Feb-21 101 < 3 < 3 < 10 < 3 < 3 < 20 < 3 < 3 < 20 < 0
17-Mar-21 120 < 3 < 3 < 10 < 3 < 3 < 20 < 3 < 3 < 20 < 0
06-Apr-21 < 100 < 3 < 3 < 10 < 3 < 3 < 20 < 3 < 3 < 20 < 0

04-May-21 < 100 < 3 < 3 < 10 < 3 < 3 < 20 < 3 < 3 < 20 < 0
08-Jun-21 < 100 < 3 < 3 < 10 < 3 < 3 < 20 < 3 < 3 < 20 < 0
13-Jul-21 < 100 4 < 3 < 10 < 3 < 3 < 20 < 3 < 3 < 20 < 0

11-Aug-21 < 100 < 3 < 3 < 10 < 3 < 3 < 20 < 3 < 3 < 20 < 0
08-Sep-21 < 100 < 3 < 3 < 10 < 3 < 3 < 20 < 3 < 3 < 20 < 0

Sample Date



Appendix I. Domestic Source Concentrations Summary Tables 



Appendix I. Domestic Background Data

As Cd Cr Cu Pb Mo Ni Se Ag Zn Hg
mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Min 0.00061 0.0005 0.0068 0.052 0.001 0.00082 0.0039 0.0014 0.0005 0.12 0.0002

Average 0.00086 0.0005 0.0082 0.061 0.0016 0.0011 0.0065 0.0015 0.0005 0.1342 0.0002

Max 0.0021 0.0005 0.01 0.067 0.0037 0.0017 0.008 0.0018 0.0005 0.15 0.0002

Standard Dev. 0.0005 2.17E-19 0.0009 0.006 0.0008 0.0003 0.0012 0.0001 2.17E-19 0.0129 5.42E-20

2021 Sample 7/27/2021 < 0.00133 < 0.000104 < 0.00220 0.0329 0.000575 J < 0.00106 0.00222 J < 0.00174 < 0.00164 0.103 < 0.00005

J: Estimated value; value between the Method Detection Limit and Method Reporting Limit

2011 Data Summary 
(7 measurements)

2011 Domestic Background Samples

Parameter:
Unit:

Cascade Pump Station Discharge Metals Comparison

2011 Data Summary and July 27, 2021 Sample



Appendix J. 2018-2021 Sludge Summary Table 



Appendix J. Sludge Summary Data

Year Dry Tons Flow (MGD) Average % Solids
2018 1847 0.0055 22%
2019 2004 0.0055 24.05%
2020 1636.7 0.0046 23.20%
2021 1,873.10 0.0055 22.50%

Average 
2018-2021 1840.2 0.0053 23.0%



Appendix K. Plant Removal Efficiencies Summary Table 



Appendix K. Plant Removal Efficiencies

Parameter 

2011 Plant Removal 
Efficiency 

(Calculated)
EPA Default Plant 

Removal Efficiency

2018-2020 MRE 
Influent-Mechanical
Removal Efficiency Approach

Ag 72% 75% -- 2011 Data
As 43% 45% -- 2011 Data
Cd -- 67% -- EPA Default 
CN -- 69% -- EPA Default 
Cr 59% 82% 64% 2018-2020 MRE
Cu 94% 86% 92% 2018-2020 MRE
Hg 59% 60% 68% 2018-2020 MRE
Mo 44% 50% 51% 2018-2020 MRE
Ni -- 42% -- EPA Default 
Pb 70% 61% 65% 2018-2020 MRE
Se 26% 50% -- 2011 Data
Zn 75% 79% -- 2011 Data

BOLD values used in draft Local Limits calulations 



Appendix L. 2019-2021 Influent Flow and Conventional Pollutants Summary Table 



Appendix L Conventional Pollutants 2019-2021

Plant Flow BOD5 TSS NH3-N
MGD mg/L mg/L mg/L

Design Influent: 
260

Design Influent: 
300

Design Influent: 
26

2019-2021 
Avg = 276

2019-2021 
Avg = 292

2019-2021 
Avg = 23

2019 17.4 266 272 22
2020 17.3 275 291 22
2021 17.3 286 314 27

Year

2019-2021 
Avg = 17.3
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