
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

City of Middletown 
New York 

 
 

May 2015 

Final Headworks 
Analysis Report 

United States Environmental 

Protection Agency 

Administrative Order 

 

Order: CWA-02-2013-3058 

 



 

  i 
42662-101653 

Table of Contents  

Section 1 Introduction ............................................................................................................................. 1-1 

1.1 Background .............................................................................................................................................................................. 1-1 
1.2 Objective and Scope ............................................................................................................................................................. 1-1 

Section 2 Basis of Headworks Analysis ............................................................................................. 2-1 

2.1 Receiving Water Characteristics .................................................................................................................................... 2-1 
2.2 City’s STP Facililty Flows ................................................................................................................................................... 2-2 

2.2.1 Treatment Facility Flows ........................................................................................................................................ 2-2 
2.2.2 Sludge Flows ................................................................................................................................................................. 2-2 

2.3 Pollutants of Concern (POCs) .......................................................................................................................................... 2-2 
2.4 Summary of Existing Data ................................................................................................................................................. 2-2 

2.4.1 Influent Data ................................................................................................................................................................. 2-3 
2.4.2 Effluent Data ................................................................................................................................................................. 2-4 
2.4.3 Sludge Data .................................................................................................................................................................... 2-4 

2.5 Removal Effeciencies for POTW ..................................................................................................................................... 2-6 

Section 3 Determination of Allowable Headworks and Industrial Loads ............................. 3-1 

3.1 Allowable Headwork Loads (AHLs) .............................................................................................................................. 3-1 
3.1.1 SPDES-Based Allowable Headworks Loading ............................................................................................... 3-1 
3.1.2 WQS-Based Allowable Headworks Loading ................................................................................................... 3-2 
3.1.3 Sludge-Based Allowable Headworks Loading ............................................................................................... 3-3 
3.1.4 Process Inhibition-Based Allowable Headworks Loading ....................................................................... 3-4 

3.2 Maximum Allowable Headworks Loads (MAHLs) ................................................................................................. 3-5 
3.3 Comparison of Current Loading with MAHL ............................................................................................................ 3-5 

3.3.1 First Iteration ............................................................................................................................................................... 3-6 
3.3.2 Second Iteration .......................................................................................................................................................... 3-6 

3.4 Maximum Allowable Industrial Loads (MAILs) .................................................................................................... 3-10 
3.4.1 First Iteration ............................................................................................................................................................ 3-10 
3.4.2 Second Iteration ....................................................................................................................................................... 3-11 

Section 4 Findings ..................................................................................................................................... 4-1 

Section 5 Proposed Local Limits .......................................................................................................... 5-1 

Appendix A - Supporting Laboratory Data 

 

List of Tables 

Table 1 - Wallkill River Water Quality Data ......................................................................................................... 2-1 

Table 2 - Influent Data Used for Local Limit Analysis for the City of Middletown ............................... 2-3 

Table 3 - Effluent Data for Local Limit Analysis for the City.......................................................................... 2-4 

Table 4- Sludge Data for Local Limit Analysis for the City ............................................................................. 2-6 

Table 5 - Removal Efficiencies for City’s Local Limit Analysis ...................................................................... 2-7 



 

  ii 
36116-100856 

Table 6 - EPA’s Conversion Factors for Dissolved Metals .............................................................................. 3-2 

Table 7 - City’s TCLP Sludge Data compared with TCLP Regulatory Limits ........................................... 3-3 

Table 8 - Removal Efficiency through Primary Treatment ............................................................................ 3-5 

Table 9 - Standards for AHL Determination ......................................................................................................... 3-7 

Table 10 - MAHL Determination – First Iteration .............................................................................................. 3-8 

Table 11 - MAHL Determination – Second Iteration ......................................................................................... 3-9 

Table 12 - MAIL Calculation - First Iteration .....................................................................................................3-10 

Table 13 - MAIL Calculation - Second Iteration ................................................................................................3-11 

Table 14- Proposed Local Limits............................................................................................................................... 5-1 



 

  1-1 
42662-101653 

Section 1  

Introduction 

1.1 Background 
The City of Middletown, NY (City) owns and operates an 8.5 mgd wastewater treatment plant 

located at 159 Dolson Avenue, Middletown, NY. The treatment plant discharges to the Wallkill 

River. 

The City’s Sewage Treatment Plant (STP) was originally constructed in 1929. The current 

treatment process includes preliminary treatment (screening and grit removal), primary 

treatment (primary clarifiers), secondary treatment (fine bubble aeration and secondary 

clarification) and tertiary treatment (seasonal ultraviolet (UV) disinfection). 

On, September 26, 2013 the City was issued an Administrative Order by the United States 

Environmental Protection Agency (USEPA) related to the implementation of a pretreatment 

program that complies with the General Pretreatment Regulations at 40 CFR  Part 403. This 

report has been prepared in partial fulfillment of the requirements of that Administrative Order. 

A Draft Headworks Analysis Report was submitted on January 31, 2014. A Final Headworks 

Analysis Report was submitted on February 28, 2014. A revised Final Headworks Analysis Report 

on March 27, 2014.   

1.2 Objective and Scope 
As required under the Administrative Order, this report shall include a final comprehensive 

Headworks Analysis Report for local limits developments in accordance with 40 C.F.R Part 

403.5(c) based on the draft report and any resulting comments from EPA.  
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Section 2  

Basis of Headworks Analysis 
This section presents the parameters used in this local limits analysis.  The criteria and analysis 

parameters used in this study have been selected in accordance with the EPA Local Limits 

Development Guidance (the “Guidance Manual”) published in July 2004. 

2.1 Receiving Water Characteristics 
The Middletown WTP discharges final effluent into the Wallkill River, Water Class B. The Wallkill 

River has average flow of 7Q10 flow of 22 cubic feet per second (cfs) provided by the New York 

State Department of Environmental Conservation’s (NYSDEC) Bureau of Water Permits. The 7Q10 

flow rate was used to calculate AHLs based on chronic aquatic toxicity, and fifty percent of the 

7Q10 flow rate was used to calculate AHLs based on acute aquatic toxicity. The stream flows 

indicated above are in accordance with the New York State Department of Environmental 

Conservation’s (NYSDEC) Division of Water Technical and Operational Guidance Series (1.3.1).  

The NYSDEC also provided water quality data for the Wallkill River from Rotating Integrated 

Basin Studies (RIBS) Station No. 13062103. See Table 1 below for RIBS water quality data 

collected from the Wallkill River. 

Table 1 - Wallkill River Water Quality Data  

Wallkill River Water Quality Data 

Flow-acute aquatic toxicity 7.1 MGD1 

Flow-chronic aquatic toxicity 14.2 MGD1 

POC Values 

Arsenic 0.0001 mg/L3 

Cadmium 0.0001192 mg/L2 

Chromium (T) 0.0001 mg/L3 

Copper 0.003477 mg/L2 

Cyanide 0.0001 mg/L3 

Lead 0.00329 mg/L2 

Mercury 0.000146 mg/L2 

Molybdenum 0.0001 mg/L3 

Nickel 0.001823 mg/L2 

Selenium 0.0001 mg/L3 

Silver 0.0001 mg/L3 

Zinc 0.00772 mg/L2 

5-day Biochemical Oxygen Demand 0.0001 mg/L3 

Total Suspended Solids 18 mg/L2 
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Wallkill River Water Quality Data 

Ammonia 0.1074 mg/L2 

Total Hardness 132 mg/L2 

1Converted flow values used to determine City's STP's SPDES Discharge 
Permit obtained from NYSDEC - 7Q10 = 22 cfs 

2 Wallkill River Water Quality Data averaged from RIBS Station 13062103- 
Wallkill River NYSDEC (1997-1998) 

3No available data, value of 0.0001 mg/l assumed 

 

2.2 City’s STP Facililty Flows 
2.2.1 Treatment Facility Flows 
The average daily flow for the City’s STP is 4.3 mgd. The average flow attributable to Industrial 

Users, also referred to as controlled sources, is estimated to be 0.25 mgd based on water use 

records. Industrial users have been defined as the entities that fall under Categorical 

Pretreatment Standard or have discharge estimates greater than 25,000 gallons per day based on 

water use records. 

The difference between the STP flow rate and the flow from Industrial users is 4.05 mgd and 

accounts for all uncontrolled sources.  

2.2.2 Sludge Flows 
The sludge flow rate has been estimated at 0.002 mgd. This value was obtained from the City’s 

STP’s Operation Reports for waste activated sludge data collected between January 2012 and 

December 2013. 

2.3 Pollutants of Concern (POCs) 
The fifteen (15) national POCs include the following: 

Arsenic Cadmium Chromium Copper Cyanide 

Lead Mercury Molybdenum Nickel Selenium 

Silver Zinc 5-day BOD Total Suspended 

Solids 

Ammonia 

 

A full analysis of the City’s Pollutants of Concern was completed and is contained in the 

Preliminary Report dated December 2013 submitted in partial compliance with the requirements 

of the Administrative Order issued to the City. The analysis contained in that report concluded 

that no additional pollutants other than the fifteen (15) National POCs were applicable to the 

City’s headworks analysis. 

2.4 Summary of Existing Data 
The following data was sampled in order to calculate removal efficiencies of the POTW. 
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2.4.1 Influent Data 
The influent data used to complete the local limits analysis is included below. If available, influent 

sampling data served as the basis for the calculations. 

Table 2 below provides data that serves as the basis of the influent concentrations used for this 

headworks analysis. 

Table 2 - Influent Data Used for Local Limit Analysis for the City of Middletown 

City of Middletown's STP Influent Data 

POCs Sampling Data7 Default Values Derived Values6 

Arsenic     0.007 mg/l2 0.012 mg/l 

Cadmium     0.008 mg/l2 0.003 mg/l 

Chromium (T)     0.034 mg/l2 0.006 mg/l 

Copper     0.14 mg/l2 0.111 mg/l 

Cyanide     0.082 mg/l2 0.011 mg/l 

Lead     0.058 mg/l2 0.013 mg/l 

Mercury 0.0001297 mg/l4         

Molybdenum     0.006 mg/l3 0.010 mg/l 

Nickel     0.047 mg/l2 0.002 mg/l 

Selenium 0.002 mg/l5         

Silver     0.019 mg/l2 0.004 mg/l 

Zinc 0.209 mg/l5         

5-day Biochemical Oxygen Demand 153 mg/l1         

Total Suspended Solids 235 mg/l1         

Ammonia 14 mg/l1         

1Monthly Average from 2012 to 2013 Monthly Data 
2Monthly Averaged Data from Appendix V-Domestic Pollutant Loadings Local Limits Development 
Guidance EPA (July 2004) 
3Assumed Molybdenum equals effluent concentration + sludge concentration due to lack of available 
default value 
4Data collected on 10/31/2011, 6/20/2012, 2/21/2013, 5/7/2013, 7/9/2013, 11/21/2013, and 
2/25/2014 
5Averaged data from 5/27/2014, 5/28/2014, 5/29/2014. Note: Selenium was not detected, so the 
valued indicated is half the method detection limit. 

6Derived influent values based on EPA's default removal efficiencies and effluent sampling data. 

7See Appendix A for Supporting Data that generated influent values.  
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2.4.2 Effluent Data 
The effluent data used to complete the local limits analysis included below. Effluent sampling data 

collected at various periods in time were included below. Table 3 below provides the effluent 

concentrations that were used for this headworks analysis. 

Table 3 - Effluent Data for Local Limit Analysis for the City 

City of Middletown's STP Effluent Data 

POC Effluent Values7 

Arsenic 0.007 mg/L3 

Cadmium 0.001 mg/L3 

Chromium 0.001 mg/L3 

Copper 0.016 mg/L3 

Cyanide 0.004 mg/L3 

Lead 0.005 mg/L3 

Mercury 0.00000174 mg/L5 

Molybdenum 0.006 mg/L4 

Nickel 0.001 mg/L3 

Selenium 0.002 mg/L6 

Silver 0.001 mg/L3 

Zinc 0.047 mg/L6 

5-day Biochemical Oxygen Demand 2.2 mg/L1 

Total Suspended Solids 5.8 mg/L1 

Ammonia 0.7 mg/L2 

1Monthly Average from 2012 to 2013 Monthly Data 
2Monthly 30-day average during June 1-Oct 31 for 2012 and 2013 
3Averaged data collected on 5/21/13, 6/4/13, 6/15/13, and 7/2/13 
4Assumed Value from EPA Method 200.7 Detection Limit 
5Averaged data collected on 10/31/2011, 6/20/2012, 2/21/2013, 5/7/2013, 7/9/2013, 
11/21/2013, and 2/25/2014 
6Averaged data collected on 5/27/14, 5/28/14, 5/29/14. Note: Selenium values were non-
detect, so the indicated value is half the detection limit. 

7See Appendix A for Supporting Data that generated effluent values. 

 

2.4.3 Sludge Data 
The City STP currently landfills their wastewater sludge. The sludge data that was used to 

complete the headworks analysis is included below. 

 Percent Solids=18.99% (Averaged from data collected 10/14/11, 10/17/12, and 

10/15/13) 

 Total Sludge Production=0.002 MGD  (Obtained from sludge production data from 2011, 

2012, 2013) 
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 Specific Gravity of Sludge=1.03 kg/l (Typical value from Appendix S-Specific Gravity of 

Sludge Local Limits Development Guidance EPA (July 2004). 

 Sludge Laboratory Data tested using the Toxicity Characteristic Leachate Procedure (TCLP) 

for each POC. See Table 4 below.  
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Table 4- Sludge Data for Local Limit Analysis for the City 

City of Middletown's STP Sludge Data 

POC 
Average Concentration based on 

TCLP Sludge Data1 

Arsenic 0.027 mg/L 

Cadmium 0.025 mg/L 

Chromium 0.090 mg/L 

Copper 0.013 mg/L 

Cyanide 0.325 mg/kg (dry weight) 

Lead 0.023 mg/L 

Mercury 0.00028 mg/L 

Molybdenum 0.022 mg/L 

Nickel 0.129 mg/L 

Selenium 0.072 mg/L 

Silver 0.009 mg/L 

Zinc 1.550 mg/L 

COD 116.5 mg/L 

Total Solids 188.0 mg/L 

Ammonia 1.40 mg/L 

1Data averaged from data collected on 10/14/11, 10/17/12, and 10/15/13 

 

The City does not plan to dispose of their wastewater sludge through land application. 

2.5 Removal Effeciencies for POTW 
The following method was used to calculate removal efficiencies required for this local limit 

analysis: 

Where available, influent and effluent data discussed in Section 2.4.1 and 2.4.2 were used to 

calculate the removal efficiencies for the POCs. The following formula was used: 

𝑅𝑝𝑜𝑡𝑤 =
(𝐼 − 𝐸𝑝𝑜𝑡𝑤)

𝐼
 

Where:  

Rpotw=Removal Efficiency of STP for POC 

I=Influent value of POC 

Epotw=Effluent value of POC 

 

As indicated previously, in the case of molybdenum, effluent data was not available. Effluent 

values for molybdenum were estimated based on half the method detection limit for this 
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parameter. Influent values for molybdenum were estimated based on the loading associated with 

the sludge and effluent sampling.  

Removal efficiencies were calculated for Mercury, TSS, BOD, and Ammonia. When data was not 

available, default removal efficiencies from Local Limits Development Guidance were used. 

Table 5 below provides the removal efficiencies used for calculations in the City’s local limit 

analysis. 

Table 5 - Removal Efficiencies for City’s Local Limit Analysis 

City of Middletown's STP Removal Efficiency 

POC 
Theoretical Plant 

Removal Efficiency 

Arsenic 45%1 

Cadmium 67%1 

Chromium (T) 82%1 

Copper 86%1 

Cyanide 69%1 

Lead 61%1 

Mercury 94%2 

Molybdenum 42%3 

Nickel 42%1 

Selenium 50%1 

Silver 75%1 

Zinc 79%1 

5-day Biochemical Oxygen Demand 99%4 

Total Suspended Solids 98%4 

Ammonia 95%4 

1 Value Appendix R-Priority Pollutant Removal Efficiencies Priority Pollutant 
Removal Efficiencies (%) Through Activated Sludge Treatment  Local Limits 
Development Guidance EPA (July 2004) 

2 Average Removal Efficiency calculated using influent and effluent 
concentrations. See Section 5.1.1, Equation 5.1: Removal Efficiency Calculated 
Using Average Daily Removal Efficiency in Local Limits Development Guidance 
EPA (July 2004) for equation. 

3 Minimum value from Appendix R-Priority Pollutant Removal Efficiencies 
Priority Pollutant Removal Efficiencies (%) Through Activated Sludge 
Treatment Local Limits Development Guidance EPA (July 2004) 
4Removal Efficiency calculated from average actual influent and effluent 
concentrations. Same equation as footnote #2. 
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Section 3  

Determination of Allowable Headworks and 

Industrial Loads 
The AHL, as defined in EPA’s Local Limits Guidance Manual (July 2004), is the estimated 

maximum loading of a pollutant that can be received at a POTW’s headworks without causing a 

POTW to violate a treatment plant limit or environmental criterion.  AHLs are calculated for each 

criterion: state permit requirements, water quality, sludge contamination, and biological 

treatment inhibition. The AHLs for each POC are calculated based on the various suitable 

environmental criteria, plant flow rates, and plant removal efficiency.  After calculating a series of 

AHLs for each POC, the lowest AHL is chosen as the maximum allowable headworks loadings 

(MAHL). 

This section contains the procedures that were followed for the AHL calculations following the 

guidance provided in the EPA’s Guidance Manual. The POTW total flow includes all sources; 

domestic, commercial and industrial. The MAHL was then compared to actual POTW loadings to 

determine if there are POCs which need to be controlled to limit exceedances of applicable 

criteria. 

3.1 Allowable Headwork Loads (AHLs) 
3.1.1 SPDES-Based Allowable Headworks Loading 
A SPDES Permit (SPDES #: NY0026328) was issued by the New York State Department of 

Environmental Conservation (NYSDEC) to the City of Middletown STP on May 2012.  

The AHL based on the State Pollutant Discharge Elimination System (SPDES) Permit limits for 

each POTW is the pollutant loading determined by the SPDES permit limit divided by the fraction 

of the pollutant not removed by the plant. The calculation of AHLspdes used the following formula: 

𝐴𝐻𝐿𝑠𝑝𝑑𝑒𝑠 =
(8.34)(𝐶𝑠𝑝𝑑𝑒𝑠)(𝑄𝑝𝑜𝑡𝑤)

(1 − 𝑅𝑝𝑜𝑡𝑤)
 

Where: 

AHLspdes = AHL based on SPDES permit limit 

Cspdes = SPDES permit limit in mg/L 

Qpotw = POTW average flow in mgd 

Rpotw = Plant removal efficiency from headworks to plant effluent expressed as a decimal 

8.34 = weight of water per gallon; unit conversion factor 

SPDES-based AHLs were calculated for Mercury, BOD5, TSS and Ammonia because the SPDES 

Permit does not limit any of the other POCs.   

See Table 9 for permit limits and Table 10 and 11 for calculated AHLs.  
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3.1.2 WQS-Based Allowable Headworks Loading 
Water Quality Standards used for loading calculations were obtained from the NYDEC Part 7031 

for all POCs except silver. NYCDEC identifies a limit for ionic silver but not total silver. Therefore, 

WQS used for total silver was taken from the EPA National Recommended Water Quality Criteria2. 

The Cadmium, Chromium (Total), Copper, Lead, and Nickel NYDEC’s WQS were calculated based 

on water hardness in the receiving water body discussed in Section 2.1. Where applicable, the 

NYDEC’s Water Quality Standards were adjusted from dissolved to total concentrations using the 

EPA’s Conversion Factors for Dissolved Metals3. See Table 6 below for conversion from dissolved 

to total metals.  

Table 6 - EPA’s Conversion Factors for Dissolved Metals 

EPA's Total Metals Conversion 

POCs 
NYSDEC Standard-Dissolved 

Metals (mg/L)2 
Conversion Rate for 
Dissolved Metals1 

NYSDEC Standard-Total 
Metals (mg/L) 

Arsenic 0.1500 1 0.1500 

Cadmium 0.0026 0.897 0.0029 

Chromium (T) 0.0930 --- 

 Copper 0.0114 0.960 0.0118 

Cyanide 0.0052 --- 

 Lead 0.0051 0.751 0.0068 

Mercury NA 

  Molybdenum NA 

  Nickel 0.066 0.997 0.0660 

Selenium 0.005 --- 

 Silver 0.0061 0.85 0.0072 

Zinc 0.097 0.986 0.0984 

BOD5 NA --- 

 TSS NA --- 

 Ammonia 0.025 --- 

 1Conversion rate obtained from Appendix A and B-Conversion Factors for Dissolved Metals 
http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm#appendxa 

2NYSDEC Part 703:Surface Water and Groundwater Quality Standards and Groundwater Effluent Limitations (rev. 2008) 

 

The AHL based on Water Quality Criteria is calculated as the water quality limit required 

pollutant loading to the water body, adjusted for the background loading of the water body, and 

                                                                 

1 NYSDEC Part 703:Surface Water and Groundwater Quality Standards and Groundwater Effluent Limitations 
(rev. 2008) 
2 EPA National Recommended Water Quality Criteria 
http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm#Q 
3 Conversion rate obtained from Appendix A-Conversion Factors for Dissolved Metals 
http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm#appendxa 
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divided by the fraction of the pollutant removed by the plant. Calculation of this AHL will use the 

following formula: 

𝐴𝐻𝐿𝑤𝑞 =
(8.34) [(𝐶𝑤𝑞(𝑄𝑠𝑡𝑟 + 𝑄𝑝𝑜𝑡𝑤)) − (𝐶𝑠𝑡𝑟 × 𝑄𝑠𝑡𝑟)]

(1 − 𝑅𝑝𝑜𝑡𝑤)
 

Where: 

AHLwq = AHL based on water quality criteria 

Cwq = water quality criteria concentration in mg/L 

Cstr = ambient contaminant concentration in water body in mg/L  

Qstr = upstream flow of water body in mgd 

Qpotw = POTW average flow in mgd 

Rpotw = Plant removal efficiency from headworks to plant effluent expressed as a decimal 

8.34 = weight of water per gallon; unit conversion factor 

WQS-based AHLs were calculated for Arsenic, Cadmium, Chromium (Total), Copper, Cyanide, 

Lead, Nickel, Selenium, Silver, and Zinc. WQS-based AHLs for Mercury and Ammonia were 

calculated to be negative because instream concentrations of these parameters were higher than 

the water quality standards.  

See Table 9 for permit limits and Table 10 and 11 for calculated AHLs.  

3.1.3 Sludge-Based Allowable Headworks Loading 
The City currently landfills its sludge, and does not plan to land apply it in the future. Therefore, 

AHLs based on 40 CFR 503 were not calculated as part of this analysis. In addition, after review of 

the Draft Headworks Analysis Report the EPA requested that a comparison between existing 

TCLP Sludge Data and TCLP Regulatory Limitations are to be included in this Final Report. See 

Table 7 below for TCLP Limits evaluation. 

Table 7 - City’s TCLP Sludge Data compared with TCLP Regulatory Limits 

City of Middletown's STP TCLP Limitations 

POC TCLP Sludge Data1 TCLP Limits2 %Limit  

Arsenic 0.027 mg/L 5.0 mg/L 0.53% 

Cadmium 0.025 mg/L 1.0 mg/L 2.51% 

Chromium 0.090 mg/L 5.0 mg/L 1.80% 

Copper 0.013 mg/L       

Cyanide 0.325 mg/kg (dry weight)       

Lead 0.023 mg/L 5.0 mg/L 0.46% 

Mercury 0.00028 mg/L 0.2 mg/L 0.14% 

Molybdenum 0.022 mg/L       

Nickel 0.129 mg/L       

Selenium 0.072 mg/L 1.0 mg/L 7.17% 

Silver 0.009 mg/L 5.0 mg/L 0.19% 
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City of Middletown's STP TCLP Limitations 

POC TCLP Sludge Data1 TCLP Limits2 %Limit  

Zinc 1.550 mg/L       

COD 116.5 mg/L       

Total Solids 188.0 mg/L       

Ammonia 1.40 mg/L       
1Data averaged from data collected on 10-14-11, 10-17-12, and 10-15-13 
2Appendix F-Toxicity Characteristics Leachate Procedure Limitations Local Limits Development Guidance EPA (July 2004) 

 

The table above indicates that averaged sludge data for three consecutive years ranges from 0% 

to 7% of available TCLP Limits.  

3.1.4 Process Inhibition-Based Allowable Headworks Loading 
Process Inhibition-based AHLs were calculated to prevent operational problems for activated 

sludge processes. Site specific STP  inhibition limit were not available, so published values found 

in Appendix G-Literature Inhibition Values of EPA’s Local Limits Development Guidance (July 

2004) were used. See Table 8 for removal efficiencies used in AHLs based on inhibition. 

Calculation of this AHL will use the following formula: 

𝐴𝐻𝐿𝑖𝑛ℎ𝑖𝑏 =
(8.34)(𝐶𝑖𝑛ℎ𝑖𝑏)(𝑄𝑝𝑜𝑡𝑤)

(1 − 𝑅𝑝𝑜𝑡𝑤)
 

AHLinhib = AHL based on process inhibition criteria 

Cinhib = inhibition criteria for treatment in mg/L 

Qpotw = POTW average flow in mgd 

Rpotw = Plant removal efficiency from headworks through primary treatment expressed as a 

decimal, Table 8. See Table 8 for removal efficiencies used in the AHL based on process inhibition 

criteria calcualtion 

8.34 = weight of water per gallon; unit conversion factor 

Process Inhibition-based AHLs were calculated for Arsenic, Cadmium, Chromium (Total), Copper, 

Cyanide, Lead, Nickel, and Zinc. 
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Table 8 - Removal Efficiency through Primary Treatment  

Removal Efficiencies used for  

Allowable Headworks Loading, Inhibition Based 

POC 
EPA Suggested median 

removal efficiencies through 
primary 

Arsenic 10%2 

Cadmium 15%1 

Chromium (T) 27%1 

Copper 22%1 

Cyanide 27%1 

Lead 57%1 

Mercury 10%1 

Molybdenum NA 

Nickel 14%1 

Selenium 20%1 

Silver 20%1 

Zinc 41%3 

5-day Biochemical Oxygen Demand NA 

Total Suspended Solids NA 

Ammonia NA 

1Appendix R-Priority Pollutant Removal Efficiencies Priority Pollutant Removal 
Efficiencies (%) Through Primary Treatment  Local Limits Development Guidance EPA 
(July 2004) 

2Value not listed, choose lowest value in Appendix R  Removal Efficiencies Priority 
Pollutant Removal Efficiencies (%) Through Primary Treatment  Local Limits 
Development Guidance EPA (July 2004) 

3Average removal efficiency through primary calculated from data taken on 
5/27/2014, 5/28/2014, 5/29/2014 

NA=None Available 

 

See Table 9 for permit limits and Table 10 and 11 for calculated AHLs.  

3.2 Maximum Allowable Headworks Loads (MAHLs) 
After all the applicable AHLs were calculated, as described in Section 3.1, the MAHL was 

determined. MAHLs represent the lowest of the calculated AHLs for each POC. The MAHL is also 

represented as the Limiting Criteria in Table10 and 11. 

3.3 Comparison of Current Loading with MAHL 
The actual headworks loading and the expression of it as a percentage of the MAHL for each 

applicable parameters are shown in Table 10 and 11. Those pollutants that with actual loadings 
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that are 50% or more of the MAHL represent those POCs for which the City may wish to develop 

local limits. When available, actual data and associated removal efficiencies were used to compare 

actual loading with the MAHL. When influent data was not available, actual loadings were 

estimated using default values or calculated values as described below in first iteration and 

second iteration, respectively.   

3.3.1 First Iteration 
For the first iteration, actual loadings based on sampling data or default influent concentrations 

shown in Table 2 were evaluated as a percentage of MAHL. Under this analysis, and as indicated 

in Table 10, Copper, Cyanide, and Lead, have actual loadings that are above 50% of the MAHL. 

3.3.2 Second Iteration 
For the second iteration, actual loadings based on sampling data or derived influent 

concentrations as shown in Table 2 were evaluated as a percentage of MAHL. Under this analysis, 

and as indicated in Table 11, no POCs have actual loadings that are above 50% of the MAHL. 
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Table 9 - Standards for AHL Determination 

Standards for AHL Determination 

POC 
NPDES Permit 

Limit1 
Water Quality Standards Sludge Standard6 Inhibition Standard7 

Arsenic NA 0.1500 mg/L2 Chronic Criteria 41 mg/kg 0.1 mg/L 

Cadmium NA 0.0029 mg/L2 Chronic Criteria 39 mg/kg 1.0 mg/L 

Chromium (T) NA 0.0930 mg/L2 Chronic Criteria NA mg/kg 1.0 mg/L 

Copper NA 0.0118 mg/L2 Chronic Criteria 1,500 mg/kg 1.0 mg/L 

Cyanide NA 0.0052 mg/L2,4 Chronic Criteria NA 0.1 mg/L 

Lead NA 0.0068 mg/L2 Chronic Criteria 300 mg/kg 1.0 mg/L 

Mercury 
0.000050 mg/L7 0.00000070 mg/L2 

Health-Fish 
Consumption Criteria 

17 mg/kg 0.1 mg/L 

Molybdenum NA NA  75 mg/kg NA 

Nickel NA 0.066 mg/L2 Chronic Criteria 420 mg/kg 1.0 mg/L 

Selenium NA 0.005 mg/L2,5 Chronic Criteria 100 mg/kg NA 

Silver NA 0.0072 mg/L3 Acute Criteria NA mg/kg NA 

Zinc NA 0.098 mg/L2 Chronic Criteria 2,800 mg/kg 0.3 mg/L 

BOD5 30 mg/L NA  NA  NA 

TSS 30 mg/L NA  NA  NA 

Ammonia 3 mg/L8 0.025 mg/L    NA 

1Most stringent NPDES Permit Limit  
2NYSDEC Part 703:Surface Water and Groundwater Quality Standards and Groundwater Effluent Limitations (rev. 2008) http://www.dec.ny.gov/regs/4590.html 
3NYSDEC Standard is based on ionic silver. Cited standard obtained from EPA National Recommended Water Quality Criteria 
http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm#Q  

4Cyanide standard based on free cyanide. Conservative value 
5Selenium standard based on dissolved form 
6Sludge Standards taken from 40 CFR 503.13 - Table 3, for land application of sludge 
7Data from Appendix G-Literature Inhibition Values Local Limits Development Guidance EPA (July 2004)-Most conservative value in range chosen for Activated 
Sludge 
8When NPDES Permit Limitation exists for a POC this is the limiting criteria 

NA=Not Applicable 
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Table 10 - MAHL Determination – First Iteration 

MAHL Determination 

POC 
AHLs Based on 
NPDES Permit 

Limit [Eqn. 5.5] 

AHLs Based on 
Water Quality 

Criteria [Eqn. 5.6] 

AHLs Based on 
Sludge Disposal 

Criteria [Eqn. 
5.9] 

AHLs Based on 
Inhibition Criteria 

[Eqn. 5.11] 

Limiting Criteria 
(lb/day) 

MAHLS 
(lb/day) 

Actual 
Load 

(lb/day) 

% of 
MAHL 

Arsenic NA 42.10 lb/day NA 3.98 lb/day 3.98 Inhibition 3.98 0.25 6% 

Cadmium NA        1.31  lb/day NA 42.19  lb/day 1.31  WQC 1.31 0.29 22% 

Chromium (T) NA      79.76  lb/day NA 49.13  lb/day 49.13  Inhibition 49.13 1.22 2% 

Copper NA 10.10  lb/day NA 45.98  lb/day 10.10  WQC 10.10 5.02 50% 

Cyanide NA        2.55  lb/day NA 4.91  lb/day 2.55  WQC 2.55 2.94 115% 

Lead NA        1.70  lb/day NA 83.40  lb/day 1.70  WQC 1.70 2.08 123% 

Mercury 0.03 lb/day NA1 NA 3.98  lb/day 0.03  SPDES 0.03 0.005 17% 

Molybdenum NA NA NA NA NA 
 

- - 

Nickel NA      17.19  lb/day NA 41.70 lb/day 17.19  WQC 17.19 1.69 10% 

Selenium NA        1.40  lb/day NA NA 1.40  WQC 1.40 0.07 5% 

Silver NA 2.71  lb/day NA NA 2.71  WQC 2.71 0.68 25% 

Zinc NA      42.43  lb/day NA 18.19  lb/day 18.19  Inhibition 18.19 7.50 41% 

BOD5 74,227 lb/day NA NA NA 74,227 SPDES 74,227 5,487 7% 

TSS 43,591 lb/day NA NA NA 43,591 SPDES 43,591 8,428 19% 

Ammonia 2,367 lb/day NA2 NA NA 2,367 SPDES 2,367 502 21% 

1Negative Values were calculated; therefore, no AHL value available at this time 

Q(POTWavg)=4.3MGD 
Equations used to calculate all listed values obtained in EPA's Local Limits Development Guidance  (July 2004) 
Bold Values reflect those POCs with calculated Actual Load > 50% of MAHL 
NA=Not Applicable 
  



Section 3     Determination of Allowable Headworks and Industrial Loads 

 

  3-9 
42662-101653 

Table 11 - MAHL Determination – Second Iteration 

MAHL Determination Adjusted for Influent Value Corrections1 

POC 
AHLs Based on 
NPDES Permit 

Limit [Eqn. 5.5] 

AHLs Based on 
Water Quality 
Criteria [Eqn. 

5.6] 

AHLs Based on 
Sludge 

Disposal 
Criteria [Eqn. 

5.9] 

AHLs Based on 
Inhibition Criteria 

[Eqn. 5.11] 

Limiting Criteria 
(lb/day) 

MAHLS 
(lb/day) 

Actual 
Load3 

(lb/day) 

% of 
MAHL 

Arsenic NA 42.10 lb/day NA 3.98 lb/day 3.98 Inhibition 3.98 0.44 11% 

Cadmium NA       1.31  lb/day NA 42.19  lb/day 1.31  WQC 1.31 0.10 7% 

Chromium (T) NA     79.76  lb/day NA 49.13  lb/day 49.13  Inhibition 49.13 0.20 0% 

Copper NA     10.10  lb/day NA 45.98  lb/day 10.10 WQC 10.10 3.97 39% 

Cyanide NA       2.55  lb/day NA 4.91  lb/day 2.55  WQC 2.55 0.40 16% 

Lead NA       1.70  lb/day NA 83.40  lb/day 1.70  WQC 1.70 0.46 27% 

Mercury 0.03 lb/day NA1 NA 3.98  lb/day 0.03  SPDES 0.03 0.005 17% 

Molybdenum NA NA NA NA NA 
 

- -  

Nickel NA     17.19  lb/day NA 41.7 lb/day 17.19  WQC 17.19 0.06 0% 

Selenium NA       1.40  lb/day NA NA 1.40  WQC 1.40 0.07 5% 

Silver NA       2.71  lb/day NA NA 2.71 WQC 2.71 0.14 5% 

Zinc NA     42.43  lb/day NA 18.19  lb/day 18.19  Inhibition 18.19 7.50 41% 

BOD5 74,227 lb/day NA NA NA 74,227 SPDES 74,227 5,487 7% 

TSS 43,591 lb/day NA NA NA 43,591 SPDES 43,591 8,428 19% 

Ammonia 2,367 lb/day NA2 NA NA 2,367 SPDES 2,367 502 21% 

1Equations used to calculate all listed values obtained in EPA's Local Limits Development Guidance  (July 2004) 
2Negative Values were calculated; therefore, no AHL value available at this time 
3Actual Loading based on influent concentrations using EPA Recommended Removal Efficiencies and Effluent Data 
Q(POTWavg)=4.3MG 
NA=None Available 
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3.4 Maximum Allowable Industrial Loads (MAILs) 
The next step in local limit development is the allocation of the MAHL to domestic and industrial 

sources to determine a Maximum Allowable Industrial Loading (MAIL). The MAIL is computed by 

taking 70% (with 30% safety factor) of the MAHL and removing the uncontrollable loading, 

loading from hauled waste, and growth allowance, if applicable.  The uncontrolled sources 

include domestic, some commercial and infiltration & inflows.  

The following equation was used to compute the MAIL: 

𝑀𝐴𝐼𝐿 = 𝑀𝐴𝐻𝐿(1 − 𝑆𝐹) − (𝐿𝑈𝑁𝐶 +𝐻𝑊 + 𝐺𝐴) 

MAIL=Maximum Allowable Industrial Loading 

MAHL=Maximum Allowable Headworks Loading 

SF=Safety Factor [0.3] 

LUNC=Loadings from uncontrolled sources (4.05 MGD) 

HW=Loadings from hauled waste [Not Applicable] 

GA= Growth Allowance 

3.4.1 First Iteration 
The MAIL calculation using data from the first iteration is shown in Table 12. 

Table 12 - MAIL Calculation - First Iteration 

MAIL Calculation – First Iteration 

POC % of MAHL 
Uncontrolled 

Loading (lb/day) 
MAILs 

(lb/day) 

Arsenic 6% 0.24 1.22 

Cadmium 22% 0.27 0.31 

Chromium (T) 2% 1.15 15.94 

Copper 50% 4.73 1.12 

Cyanide 115% 2.77 -0.48 

Lead 123% 1.96 -0.37 

Mercury 17% 0.004 0.00 

Molybdenum - 0.20 NA 

Nickel 10% 1.59 5.01 

Selenium 5% 0.06 0.43 

Silver 25% 0.64 0.60 

Zinc 41% 7.06 2.72 

5-day Biochemical 
Oxygen Demand 

7% 5,167.88 
22442 

Total Suspended Solids 19% 8,428 10828 

Ammonia 21% 502 568 

BOLD values are those with actual loadings > 50% of MAHL 
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Table 12 shows the MAIL for Cyanide and Lead is negative. We attribute this to the small 

percentage of industrial flow identified in the service area and the 30% safety factor used. 

3.4.2 Second Iteration 
The MAIL calculation using data from the second iteration is shown in Table 13. 

Table 13 - MAIL Calculation - Second Iteration 

MAIL Calculation – Second Iteration 

POC % of MAHL 
Uncontrolled 

Loading (lb/day) 
MAILs 

(lb/day) 

Calculated 
Local Limits 

(mg/L) 

Arsenic 11% 0.41 2.36 1.13 

Cadmium 7% 0.09 0.82 0.39 

Chromium (T) 0% 0.19 34.19 16.40 

Copper 39% 3.74 3.32 1.59 

Cyanide 16% 0.38 1.40 0.67 

Lead 27% 0.43 0.75 0.36 

Mercury 17% 0.00 0.005 0.0024 

Molybdenum - 0.35 NA NA 

Nickel 0% 0.06 11.97 5.74 

Selenium 5% 0.06 0.90 0.43 

Silver 5% 0.14 1.75 0.84 

Zinc 41% 7.06 5.66 2.72 

5-day Biochemical 
Oxygen Demand 7% 5,168 46,792 22442 

Total Suspended Solids 19% 7,938 22,576 10828 

Ammonia 21% 473 1,184 568 
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Section 4  

Findings 
Based on the data analysis and calculations presented in Section 3, the following findings are 

evident. 

 Using sampling data and default influent concentrations (first iteration), actual loadings of 

Copper, Cyanide, and Lead are over the 50% of the MAHL. However, when using these 

criteria, negative MAILs are calculated for Cyanide and Lead. This implies the assumed 

default influent concentrations could be too high. 

 Using sampling data and derived influent concentrations based on effluent data, and EPA’s 

priority pollutant removal efficiencies (second iteration), actual loadings of all POCs are 

below 50% of the MAHL.  

Recent sampling data confirms influent values presented in the first and second iteration are 

conservative. 

Further discussions with EPA resulted in an agreement between the City and EPA whereby the 

City will retain the substance list from the existing SUO and update the local limits based, in part, 

on the headworks analysis calculations. The City may update the local limits when more influent 

and effluent sampling data becomes available. Proposed Local Limits can be found in Section 5.
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Section 5  

Proposed Local Limits 
The proposed local limits found in Table 14 are based on an agreement reached between the City 

of Middletown and EPA. This agreement includes the following elements: 

 The parameter/substance list in the existing City’s Sewer Use Ordinance (SUO) remains 

the same. 

 The City currently has a limit for Hexavalent Chromium but moving forward will regulate 

for Total Chromium. 

 Local limits represent the more stringent value of the existing local limits found in the 

City’s SUO and limits based on the Headworks Analysis calculations included herein. 

 Average daily values represent existing local limits taken from the City’s SUO. In the case 

of Copper, the monthly average has been set equal to the proposed Daily Maximum value 

for this parameter.  

The calculation of daily maximum local limits and equations used are described in further detail 

in Section 1 through 4 of this report.  

Table 14- Proposed Local Limits 

Local Limits (mg/L) 

Parameter/ 
Substance4 

Existing Daily 
Maximum Local 

Limit in SUO1 

Daily Maximum Local 
Limits Determined in 
Headworks Analysis 

Proposed Daily 
Maximum Local 

Limits2 

Proposed 
Monthly Average 

Local Limits 

Cadmium 0.69 0.39 0.39 0.26 

Chromium  2.773 16.4 2.77 1.71 

Copper  3.38 1.59 1.59 1.59 

Lead  0.69 0.36 0.36 0.26 

Nickel 3.98 5.74 3.98 2.38 

Silver  0.43 0.84 0.43 0.24 

Zinc  2.61 2.72 2.61 1.48 

1 Found in Section 389-30 of City's Sewer Use Ordinance. 

 

 

2 Most stringent value from the existing limits in SUO or as determined in Headworks Analysis.  

3 Included as Hexavalent Chromium in existing SUO.  

4 Note all metals listed as total concentration.  
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Appendix A  

Supporting Laboratory Data 



Appendix A

Final Headworks Analysis

BOD5 BOD5 TSS TSS NH3 NH3

inf eff inf eff inf eff

Jan-12 153 1.5 325 6.0 12.6 0.5

Feb-12 209 1.5 317 4.8 16.5 0.5

Mar-12 170 1.5 224 4.4 15.9 0.5

Apr-12 223 1.5 261 4.9 17.8 0.5

May-12 156 3.5 203 8.7 12.6 1.1

Jun-12 136 3.1 165 4.6 14.7 1.3

Jul-12 178 1.5 228 4.8 18.1 0.5

Aug-12 182 1.5 320 5.8 17.6 1.1

Sep-12 149 1.5 229 6.9 15.9 1.1

Oct-12 124 3.1 207 5.8 13.3 0.5

Nov-12 216 3.1 306 5.6 16.4 1.0

Dec-12 184 1.5 336 7.0 14.1 0.5

Jan-13 107 3.1 175 5.5 11.9 0.5

Feb-13 106 3.0 168 4.5 11.1 1.1

Mar-13 105 1.5 228 5.0 9.5 0.5

Apr-13 130 3.1 221 4.1 12.1 0.5

May-13 162 3.7 243 5.9 16.8 0.5

Jun-13 123 3.6 209 14.0 11.0 0.5

Jul-13 120 1.5 222 4.5 13.0 0.5

Aug-13 132 1.5 165 5.0 13.0 0.5

Sep-13 148 1.5 167 4.2 15.0 0.5

Oct-13 148 1.5 246 4.6 18.8 0.5

Average 152.8 2.2 234.8 5.8 14.4 0.7

Table 1-Influent and Effluent Data (mg/l)

BOD, TSS, Ammonia

Sampling 

Month

Page 1 of 3
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Final Headworks Analysis

POC Average

Mercury 0.0000261 0.000275 0.000202 1.56E-05 --- --- --- 0.0001297

Selenium --- --- --- --- < 0.0038 < 0.0038 < 0.0038 0.002

Zinc --- --- --- --- 0.102 0.132 0.393 0.209

Table 2- Influent Data (mg/l)

10/31/2011 6/20/2012 11/21/2013 2/25/2014 5/27/2014 5/28/2014 5/29/2014

Mercury, Selenium and Zinc

Page 2 of 3
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Final Headworks Analysis

POC Average
Arsenic --- --- --- --- < 0.010 < 0.010 < 0.010 0.012 --- --- --- --- --- --- 0.007

Cadmium --- --- --- --- < 0.001 < 0.001 0.002 < 0.001 --- --- --- --- --- --- 0.001
Chromium (T) --- --- --- --- < 0.002 < 0.002 < 0.002 < 0.002 --- --- --- --- --- --- 0.001

Copper --- --- --- --- 0.014 0.010 0.015 0.023 --- --- --- --- --- --- 0.016
Cyanide --- --- --- --- < 0.004 < 0.004 < 0.010 < 0.010 --- --- --- --- --- --- 0.004

Lead --- --- --- --- < 0.010 < 0.010 < 0.010 < 0.010 --- --- --- --- --- --- 0.005

Mercury (sample 1)1
2.72E-06 7.63E-06 1.51E-06 < 5E-07 --- --- --- --- 5.4E-07 1.26E-06 2.1E-06 --- --- --- 0.00000229

Mercury (sample 2)1
6.6E-07 NA 1.81E-06 < 5E-07 --- --- --- --- < 5E-07 1.28E-06 2.87E-06 --- --- --- 0.00000119

Molybdenum2
--- --- --- --- --- --- --- --- --- --- --- --- --- --- 0.006

Nickel --- --- --- --- < 0.002 < 0.002 < 0.002 < 0.002 --- --- --- --- --- --- 0.00100
Selenium --- --- --- --- < 0.040 < 0.040 < 0.040 < 0.040 --- --- --- < 0.0038 < 0.0038 < 0.0038 0.002

Silver --- --- --- --- < 0.002 < 0.002 < 0.002 < 0.002 --- --- --- --- --- --- 0.001
Zinc --- --- --- --- 0.063 0.052 0.039 0.036 --- --- --- 0.0467 0.0475 0.0481 0.047

1 Note, two sample were averaged to obtain effluent value. 
2 Assumed value based on EPA detection limit

5/29/2014

Arsenic, Cadmium, Chromium, Copper, Cyanide, Lead, Mercury, Molybdenum, Nickel, Selenium, Silver, Zinc

Table 3-Effluent Data (mg/l)

10/31/2011 6/20/2012 2/21/2013 5/7/2013 5/21/2013 6/4/2013 6/15/2013 7/2/2013 7/9/2013 11/21/2013 2/25/2014 5/27/2014 5/28/2014
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