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Southwest Regional Office 
CLEAN WATER PROGRAM 

a 

Application Type Renewal 
NPDES PERMIT FACT SHEET 

INDIVIDUAL SEWAGE 

Application No. PA0024694 

Facility Type Municipal APS ID 321676 

Major / Minor Major Authorization ID 1292010 

a 
Applicant and Facility Information 

a 

Applicant Name Beaver Borough Municipal Authority  Facility Name Beaver Borough STP  

Applicant Address 469 Third Street   Facility Address Beaver Street at River Road   

 Beaver, PA 15009-2226   Beaver, PA 15009  

Applicant Contact Daniel Martone  Facility Contact  Scott Snyder  

Applicant Phone (412) 292-6199  Facility Phone 724-773-6700  

Client ID 619  Site ID 263560  

Ch 94 Load Status Not Overloaded  Municipality Beaver Borough  

Connection Status No Limitations  County Beaver  

Date Application Received October 11, 2019  EPA Waived? No  

Date Application Accepted October 15, 2019  If No, Reason Major Facility  

  

Purpose of Application Application for renewal of an NPDES Permit.   

a 

 

Summary of Review 

The permittee has applied for a renewal of NPDES Permit No. PA0024694. NPDES Permit No. PA0024694 was previously 
issued by the PA Department of Environmental Protection (DEP) on October 21, 2014. That permit expired on October 31, 
2019. The permit was granted an administrative extension. 
 
Sewage from this facility is treated with primary solids removal followed by extended aeration with activated sludge, 
clarification, and UV disinfection prior to discharging to the Ohio River (ID 32317), which is classified as a Warm Water 
Fishery (WWF) per Chapter 93 Designated Use and is located in State Watershed No. 20-B. 
 
 

Outfall Number Receiving Stream  Discharge Type Outfall Purpose 

001 Ohio River Treated Sewage Effluent Main outfall from the STP 

002 Ohio River Separate Emergency Bypass 

003 Ohio River Separate Emergency Bypass 

 
Outfall 002 and 003 are emergency bypasses. Discharge from these bypasses is considered to be a Separate Sewer Outfall 
(SSO) and is prohibited by law. Operations is notified of overflows and will take action if needed.  
 
Sewage sludge is treated by thickening in a gravity thickener followed by a belt filter press prior to disposal in Brunner 
Landfill.  
 
The applicant has complied with Act 14 Notifications with letters dated October 1, 2020 and sent to Beaver Borough and 
Beaver County. No comments were received.  
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Summary of Review 

The applicant is currently enrolled in and will continue to use eDMR. 
 
Beaver Borough STP does not have any industrial users.  
 
Changes since the last permit renewal include: 

• Relocation of the outfall from 40o 41’ 34”, -80o 17’ 59” to 40o 41’ 35.2”, -80o 17’ 41.4” 

• Addition of monthly E. coli monitoring 

• Addition of quarterly total dissolved solids monitoring 

• Increase in monitoring frequency of total nitrogen and total phosphorus to twice a week 
 
Anti-Backsliding 
 
Section 402(o) of the Clean Water Act (CWA), enacted in the Water Quality Act of 1987, establishes anti-backsliding rules 
governing two situations. The first situation occurs when a permittee seeks to revise a Technology-Based effluent limitation 
based on BPJ to reflect a subsequently promulgated effluent guideline which is less stringent. The second situation 
addressed by Section 402(o) arises when a permittee seeks relaxation of an effluent limitation which is based upon a State 
treatment standard of water quality standard.  
 

Previous limits can be used pursuant to EPA’s anti-backsliding regulation 40 CFR 122.44 (l) Reissued permits. (1) Except 

as provided in paragraph (l)(2) of this section when a permit is renewed or reissued.  Interim effluent limitations, 

standards or conditions must be at least as stringent as the final effluent limitations, standards, or conditions in the 

previous permit (unless the circumstances on which the previous permit was based have materially and substantially 

changed since the time the permit was issued and would constitute cause for permit modification or revocation and 

reissuance under §122.62).  (2) In the case of effluent limitations established on the basis of Section 402(a)(1)(B) of 

the CWA, a permit may not be renewed, reissued, or modified on the basis of effluent guidelines promulgated under 

section 304(b) subsequent to the original issuance of such permit, to contain effluent limitations which are less 

stringent than the comparable effluent limitations in the previous permit. 

 

The facility is not seeking to revise the previously permitted effluent limits. 

 
 
2018 Corrective Acton Plan 
 
In 2018, Beaver Borough Municipal Authority (BBMA) reported a hydraulic overload in its 2017 Annual Wasteload 
Management Report. As a result, the Department requested BBMA submit a Corrective Action Plan (CAP). BBMA submitted 
a CAP consisting of six tasks including smoke testing and sewer repairs. The work proposed in the CAP has been completed 
and BBMA continues to perform work and investigations aimed at reducing inflow and infiltration in the conveyance system.   
 
Summary of Whole Effluent Toxicity (WET) Tests 
 
The 2014 permit required Beaver Borough to collect discharge samples and perform WET tests to generate chronic survival 
and reproduction data for Cladoceran (water flea) and Ceriodaphnia dubia, and chronic survival and growth data for 
Pimephales promelas (fathead minnow). The dilution series for these tests was: 1%, 2%, 30%, 60%, and 100%.  The Target 
Instream Waste Concentration (TIWC) used to analyze the results was 1%.  
 
Beaver Borough passed three of its last four annual WET tests conducted in June 2018, July 2019, July 2020, and July 
2021.  Beaver Borough Municipal Authority (BBMA) failed for reproduction of Ceriodaphnia dubia in the test dated July 6, 
2021 and BBMA conducted confirmation testing on December 21, 2021. The confirmation test evaluated all four end points 
and all tests passed. In accordance with Appendix D of the Department’s SOP for Whole Effluent Toxicity [SOP No. 
BPNPSM-PMT-031] if a passing result is determined for all endpoints in the re-test, then the facility may resume annual 
monitoring.  
 
The Target In-Stream Waste Concentration (TIWC) in this permit will again be 1% and the dilution series 1%, 2%, 30%, 60%, 
and 100%.  
 
Public Participation 
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Summary of Review 

 
DEP will publish notice of the receipt of the NPDES permit application and a tentative decision to issue the individual NPDES 
permit in the Pennsylvania Bulletin in accordance with 25 Pa. Code § 92a.82.  Upon publication in the Pennsylvania Bulletin, 
DEP will accept written comments from interested persons for a 30-day period (which may be extended for one additional 15-
day period at DEP’s discretion), which will be considered in making a final decision on the application.  Any person may request 
or petition for a public hearing with respect to the application.  A public hearing may be held if DEP determines that there is 
significant public interest in holding a hearing.  If a hearing is held, notice of the hearing will be published in the Pennsylvania 
Bulletin at least 30 days prior to the hearing and in at least one newspaper of general circulation within the geographical area 
of the discharge. 



NPDES Permit Fact Sheet NPDES Permit No. PA0024694 
Beaver Borough STP  
 
 

4 

Discharge, Receiving Waters and Water Supply Information 

 

 Outfall No. 001  Design Flow (MGD) 1.045  

 Latitude 40º 41' 35.2"  Longitude -80º 17' 41.4"  

 Quad Name Beaver  Quad Code 1303  

 Wastewater Description: Sewage Effluent  

 

 Receiving Waters Ohio River   Stream Code 32317  

 NHD Com ID 134396159  RMI 954.8  

 Drainage Area 22,800  Yield (cfs/mi2) 0.258  

 Q7-10 Flow (cfs) 5,880  Q7-10 Basis US Army Corp of Engineers  

 Elevation (ft)  682  Slope (ft/ft)   

 Watershed No. 20-B  Chapter 93 Class. WWF  

 Existing Use   Existing Use Qualifier   

 Exceptions to Use        Exceptions to Criteria        

 Assessment Status Impaired  

 Cause(s) of Impairment ORGANIC ENRICHMENT, SILTATION  

 Source(s) of Impairment 

HABITAT MODIFICATION - OTHER THAN HYDROMODIFICATION, 
HIGHWAY/ROAD/BRIDGE RUNOFF (NON-CONSTRUCTION RELATED), RURAL 
(RESIDENTIAL AREAS)  

 TMDL Status   Name   

 

 Background/Ambient Data Data Source  

 pH (SU)               

 Temperature (°F)               

 Hardness (mg/L)               

 Other:               

    

 Nearest Downstream Public Water Supply Intake Center Township Water Authority   

 PWS Waters Ohio River   Flow at Intake (MGD) 3.0   

 PWS RMI 953.49  Distance from Outfall (mi) 1.53  
 

 
 
 
Changes Since Last Permit Issuance: BBMA has submitted a WQM Permit amendment application to move the outfall 
location from 40o 41’ 34”, -80o 17’ 59” to 40o 41’ 35.2”, -80o 17’ 41.4”. Permit limits for this renewal were modeled at the 
new location and the location change did not affect any permit limits. 
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a 

Discharge, Receiving Waters and Water Supply Information 

a 

 Outfall No. 002  Design Flow (MGD) NA  

 Latitude 40 41’ 10”  Longitude -80 19’ 2”  

 Quad Name Beaver  Quad Code 1303  

 Wastewater Description: Emergency Bypass  

a 

 Receiving Waters Ohio River  Stream Code 32317  

 
a 

 

Discharge, Receiving Waters and Water Supply Information 

a 

 Outfall No. 003  Design Flow (MGD) NA  

 Latitude 40 41’ 34”  Longitude -80 17’ 59”  

 Quad Name Canonsburg  Quad Code 1303  

 Wastewater Description: Emergency Bypass  

a 

 Receiving Waters Ohio River  Stream Code 32317  

 
a 
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Treatment Facility Summary 

a 

Treatment Facility Name: Beaver Borough STP 
 

WQM Permit No. Issuance Date Purpose 

0469403 June 6, 1969 Permit issued to Beaver Borough by PADEP for construction of a 
sewage treatment plant consisting of: 

• One (1) Manually Cleaned Bar Screen 

• One (1) 2.3 MGD comminutor  

• Four (4) 252,000-gallon Aeration Tank  

• Two (2) 30’ Diameter Final settling tank 

• One (1) Chlorine Contact Tank with gas chlorination at a 
rate of 12 mg/L at 1 MGD 

• One (1) Sludge holding tank  

• On (1) 600 gal/hr Vacuum Filter  

• Ferric Chloride and Lime Chemical Addition 
0483402 January 2, 1985 Permit issued to Beaver Borough by PADEP approving plant 

modifications including: 

• Replacement of the existing pump station with a dry well 
and wet well 

• Installation of two 450 gpm pumps  

• Replacement of existing bar screen with a mechanically 
cleaned bar screen  

• Replacement of the existing comminutor with a 1.6 MGD 
comminutor 

• Conversion of a settling tank to a sludge thickener  

• Installation of one (1) 14 x 10.5 ft aerated grit chamber 

• Installation of two, 97,750 gal final clarifiers 

• Installation of a 94-gallon digester  

• Installation pf a 70-gal sludge holding tank  

• Installation of two 15,000-gal chlorine contact tanks and 
two gas chlorine disinfection units 

• Installation of a 6.5 ton/day belt filter press 

• Installation of a new operations building 

• Polymer addition to stilling well and belt press 

0483402 A-1 April 17, 2018 Permit issued to Beaver Borough by PADEP approving the 
replacement of the gaseous chlorine disinfection with UV 

disinfection.  

0483402 A-2 Pending Permit application to move the outfall location from 40o 41’ 34”, -
80o 17’ 59” to 40o 41’ 35.2”, -80o 17’ 41.4”.  

 

a 

Waste Type 
Degree of 
Treatment Process Type Disinfection 

Avg Annual 
Flow (MGD) 

Sewage Secondary 
Extended Aeration and 

activated sludge Ultraviolet 1.045 

a 

a 

Hydraulic Capacity 
(MGD) 

Organic Capacity 
(lbs/day) Load Status Biosolids Treatment 

Biosolids 
Use/Disposal 

1.045 1741 Not Overloaded Gravity Thickening  Landfill 

 
Changes Since Last Permit Issuance: The department issued 0483402 A-1 which approved installation of UV treatment 
and removed the chlorine disinfection units.  
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Compliance History 

 

 
 



NPDES Permit Fact Sheet NPDES Permit No. PA0024694 
Beaver Borough STP 

 

8 
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Compliance History 

 

 
DMR Data for Outfall 001 (from August 1, 2021 to July 31, 2022) 

 
Parameter JUL-22 JUN-22 MAY-22 APR-22 MAR-22 FEB-22 JAN-22 DEC-21 NOV-21 OCT-21 SEP-21 AUG-21 

             Flow (MGD) 
Average Monthly 0.369 0.404 0.502 0.496 0.533 0.751 0.454 0.481 0.407 0.441 0.431 0.473 

pH (S.U.) 
Instantaneous 
Minimum 7.07 7.2 7.06 7.03 6.96 6.76 7.1 7.14 7.15 7.14 7.17 7.14 

pH (S.U.) 
Instantaneous 
Maximum 7.4 7.43 7.31 7.33 7.33 7.51 7.35 7.3 7.31 7.41 7.38 7.52 

DO (mg/L) 
Instantaneous 
Minimum 4.3 4.8 6.1 7.1 7.3 6.1 8.1 6.0 5.9 5.1 5.0 4.9 

CBOD5 (lbs/day) 
Average Monthly 24.0 20.2 26.8 27.3 21.8 33.8 22.7 22.5 19.35 25.75 26.95 26.8 

CBOD5 (lbs/day) 
Weekly Average 28.9 25.8 33.1 31.0 38.2 39.2 24.99 24.1 22.91 31.45 30.01 35.3 

CBOD5 (mg/L) 
Average Monthly 7.8 6.0 6.4 6.6 4.9 5.4 6.0 5.6 5.7 7.0 7.5 6.8 

CBOD5 (mg/L) 
Weekly Average 9.4 7.65 7.9 7.75 8.6 6.26 6.6 6.0 6.75 8.55 8.35 8.95 

BOD5 (lbs/day) 
Raw Sewage Influent 
<br/> Average 
Monthly 1363.3 1445.5 1540.7 1423.0 1284.7 1590.9 1120.8 966.8 1093.0 1202.7 1240.1 1136.1 

BOD5 (lbs/day) 
Raw Sewage Influent 
<br/> Daily Maximum 2105.0 2163.0 2251.0 2287.0 1620.0 2159.0 1812.0 1656.0 1348.0 1340.0 2135.0 1565.0 

BOD5 (mg/L) 
Raw Sewage Influent 
<br/> Average 
Monthly 443.0 429.0 368.0 344.0 289.0 254.0 296.0 241.0 322.0 327 345.0 288.0 

TSS (lbs/day) 
Average Monthly 58.5 47.2 37.7 28.9 26.7 62.6 22.7 44.1 40.73 66.2 64.7 47.3 

TSS (lbs/day) 
Raw Sewage Influent 
<br/> Average 
Monthly 790.9 1128.7 983.87 976.2 844.6 1434.3 954.2 657.9 780.7 1151.2 934.6 836.3 
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TSS (lbs/day) 
Raw Sewage Influent 
<br/> Daily Maximum 1192.0 2874.0 1785.0 1794.0 1146.0 2073.0 1706.0 1108.0 1085.0 1457.0 1263.0 2428.0 

TSS (lbs/day) 
Weekly Average 107.7 82.5 52.3 45.5 71.1 115.9 37.9 82.2 52.6 85.3 80.87 80.9 

TSS (mg/L) 
Average Monthly 19.0 14.0 9.0 7.0 6.0 10.0 6.0 11.0 12.0 18.0 18.0 12.0 

TSS (mg/L) 
Raw Sewage Influent 
<br/> Average 
Monthly 257.0 335.0 235.0 236.0 190.0 229.0 252.0 164 230.0 313.0 260.0 212 

TSS (mg/L) 
Weekly Average 35.0 24.5 12.5 11.0 16.0 18.5 10.0 20.5 15.5 23.2 22.5 20.5 

Fecal Coliform 
(No./100 ml) 
Geometric Mean 6.21 3.62 3.61 1.71 1 6.06 2.5 1.94 3.21 3.73 11.41 8.46 

Fecal Coliform 
(No./100 ml) 
Instantaneous 
Maximum 240.0 20.0 30.0 6.0 1 2420.0 6.0 8.0 9.0 14.0 45.0 29.0 

UV Transmittance (%) 
Daily Minimum 57 51 55 85 91 64 98 98 94 94 68 78 

UV Transmittance (%) 
Average Monthly 88 68 74 95 96 92 99 99 99 99 80 97 

Total Nitrogen (mg/L) 
Daily Maximum  19.9   21.0   24.36   19.85  
Ammonia (lbs/day) 
Average Monthly 0.95 1.0 1.26 1.24 1.3 4.8 1.14 1.3 1.2 1.14 1.15 1.2 

Ammonia (mg/L) 
Average Monthly 0.31 0.3 0.3 0.3 0.3 0.77 0.3 0.33 0.35 0.31 0.32 0.3 

Total Phosphorus 
(mg/L) 
Daily Maximum  2.95   2.09   2.69   3.88  
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Development of Effluent Limitations 

 

Outfall No. 001  Design Flow (MGD) 1.045 

Latitude 40º 41' 35.2"  Longitude -80º 17' 41.4" 

Wastewater Description: Sewage Effluent 

 
Technology-Based Limitations (TBELs) 
 
The following technology-based limitations apply, subject to water quality analysis and BPJ where applicable: 
 

Pollutant Limit (mg/l) SBC Federal Regulation State Regulation 

CBOD5 
25 Average Monthly 133.102(a)(4)(i) 92a.47(a)(1) 

40 Average Weekly 133.102(a)(4)(ii) 92a.47(a)(2) 

Total Suspended 
Solids 

30 Average Monthly 133.102(b)(1) 92a.47(a)(1) 

45 Average Weekly 133.102(b)(2) 92a.47(a)(2) 

pH 6.0 – 9.0 S.U. Min – Max 133.102(c) 95.2(1) 

Fecal Coliform  
(5/1 – 9/30) 200 / 100 ml Geo Mean - 92a.47(a)(4) 

Fecal Coliform 
(5/1 – 9/30) 1,000 / 100 ml IMAX - 92a.47(a)(4) 

Fecal Coliform 
(10/1 – 4/30) 2,000 / 100 ml Geo Mean - 92a.47(a)(5) 

Fecal Coliform 
(10/1 – 4/30) 10,000 / 100 ml IMAX - 92a.47(a)(5) 

Total Residual Chlorine 0.5 Average Monthly - 92a.48(b)(2) 

 
 
Water Quality-Based Limitations (WQBELs) 
 
Pursuant to EPA’s approval of Pennsylvania’s 2017 Triennial Review of Water Quality Standards and corresponding 
regulatory changes published in the Pennsylvania Bulletin on July 11, 2020, new water quality criteria for ammonia-
nitrogen apply to waters of the commonwealth. Therefore, WQBELs for Outfall 001 are being re-evaluated even though 
there have been no changes to the STP.  
 
WQM 7.0 Water Quality Modeling 
 
DEP’s WQM 7.0 version 1.1 model is a Microsoft Access Program used for sewage dischargers to determine whether 
TBELs are sufficient to meet in-stream water quality criteria for ammonia-nitrogen, carbonaceous biochemical oxygen 
demand (CBOD5), and dissolved oxygen (DO). To accomplish this, the model simultaneously simulates mixing and 
degradation of ammonia-nitrogen and mixing and consumption of DO through CBOD5 and ammonia-nitrogen degradation. 
WQM 7.0 determines the highest pollutant loadings that the stream can assimilate while still meeting water quality criteria 
under design conditions.  
 
The model is a two-step process. The discharge is first modeled for the summer period (May through October) because 
warm temperatures are more likely to result in critical loading conditions. Reduced DO levels likely also play a role in 
ammonia toxicity and solubility of DO decreases at increased water temperature.  If summer modeling determines that 
WQBELs are appropriate for the summer period, then modeling is completed for the winter period (November through April). 
This is in accordance with DEP’s “Implementation Guidance of Section 93.7 Ammonia Criteria” [Doc. No. 391-2000-013] 
(Ammonia Guidance). 
 
River Mile Index (RMI) was measured in eMAP PA as the distance from the facility’s outfall to the mouth of the Ohio River. 
Elevation was read by applying a topomap in eMAP PA. Discharge point and downstream drainage areas were generated 
by USGS Stream Stats. Q7-10 flow is regulated in the vicinity of the outfall at 5,880 cfs by the US Army Corps of Engineers. 
In the absence of site-specific data, discharge temperature, stream temperature, and stream pH were assumed to be 20, 
25, and 7 in accordance with the Ammonia Guidance. Stream width was measured in Google Earth to be 1171 ft and 
depth was assumed to be 12 ft.  
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WQM 7.0 modeling inputs are documented in the table below: 
 

Discharge Characteristics Basin/Stream Characteristics 

Parameter Value Parameter Value 

River Mile Index (RMI)  954.8 Drainage Area 22800 

Discharge Flow (MGD) 1.045 Q7-10 (cfs) 5,880 

Discharge Temp (oC)  20 Low-flow yield (cfs/mi2) 0.258 

Ammonia-Nitrogen (mg/L) 25 Elevation (ft) 680 

CBOD5 (mg/L) 25 Stream Width (ft) 1171 

  Stream Depth (ft) 12 

  Stream Temp (oC)  25 

  Stream pH (s.u.) 7 

 
 
The discharge was evaluated using WQM 7.0 to evaluate the CBOD5, ammonia-nitrogen and DO parameters. The 
modeling results show technology based effluent limitations for CBOD5, ammonia-nitrogen, and DO are appropriate.  
WQBELs for DO, CBOD5, and ammonia-nitrogen will not be imposed to this facility during the permit cycle. WQM 7.0 
modeling output files are included in Attachment A.  
 
In accordance with Section 1.A. Note 4. of the Department’s SOP Establishing Effluent Limitations for Individual Sewage 
Permits [SOP no. BCW-PMT-033 Version 1.9], for existing permits where WQM modeling results for summer indicate that 
an average monthly limit of 25 mg/L is acceptable, a year-round monitoring requirement will be imposed for ammonia-
nitrogen as a minimum. Year-round monitoring is imposed at a sampling frequency of 2/week in accordance with Table 
6.3, Self-Monitoring Requirements for Sewage Dischargers, from the Department’s Technical Guidance for the 
Development and Specification of Effluent Limitations [Doc no.362-0400-001]. This requirement is not changing from the 
previous permit.  
 
 
Toxics Management Spreadsheet Water Quality Modeling Program and Procedure for Evaluating Reasonable 
Potential 
 
DEP’s Toxics Management Spreadsheet Version 1.3 (TMS) is a Microsoft Excel ® spreadsheet that facilitates the 
evaluation of a single discharger by performing the calculations necessary to complete a Reasonable Potential Analysis 
and determine WQBELs for discharges of toxic and nonconventional pollutants.   
 
The TMS evaluates each pollutant by computing a Wasteload Allocation for each applicable criterion, determining the 
most stringent governing WQBEL, and comparing that governing WQBEL to the input discharge concentration to 
determine whether permit requirements apply in accordance with the following reasonable potential thresholds as 
documented in the Department’s SOP Establishing Water Quality-Based Effluent Limitations (WQBELs) and Permit 
Conditions for Toxic Pollutants in NPDES Permits for Existing Dischargers [SOP no. BCW-PMT-037]  :  
 
• Establish limits in the permit where the maximum reported effluent concentration or calculated average monthly 

effluent concentration equals or exceeds 50% of the WQBEL.  Use the average monthly, maximum daily, and 
instantaneous maximum (IMAX) limits for the permit as recommended by the TMS. 

 
• For non-conservative pollutants, establish monitoring requirements where the maximum reported effluent 

concentration or calculated average monthly effluent concentration is between 25% - 50% of the WQBEL. 
 
• For conservative pollutants, establish monitoring requirements where the maximum reported effluent concentration 

or calculated average monthly concentration is between 10% - 50% of the WQBEL. 
 
TMS requires input data including stream code, RMI, elevation, drainage area, low flow yield, discharge hardness and pH, 
and stream hardness and pH. The same discharge and basin characteristic values are used as for the WQM 7.0. 
Discharge pH and hardness are taken from the effluent sample results reported in the application. In the absence of site-
specific data, stream pH and hardness defaults to 7.0 s.u. and 100 mg/L in accordance with DEP’s DEP Toxics 
Management Spreadsheet (TMS) Instructions. When known, additional information may be filled in to further define the 
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model. In this case, a velocity rate of 0.42 fps was taken from the WQM 7.0 model output. Additionally, Acute and Chronic 
Mix factors were calculated for the WET Test to be 0.089 and 0.617.  
 
A Reasonable Potential Analysis was conducted using TMS.  
 
The Toxic Management Spreadsheet modeling results determined that limits may be necessary for Benzidine, 
Benzo(a)Anthracene, Benzo(a)Pyrene, Dibenzo(a,h)Anthracene, Hexachlorobenzene, and Indeno(1,2,3,-cd)Pyrene.  
 
When modeling for toxics, Department policy is to evaluate a ‘Non-Detect’ sample as being the value reported for the 
method detection limit (MDL). For all of the parameters listed above, the MDL was greater than 50% of the governing 
WQBEL and greater than the Department’s target qualification limit (QL), thus a limit was suggested despite all tests 
being ‘Non-detect.’ 
 
A Pre-Draft Letter/Survey for Toxic Pollutants was emailed to BBMA on November 23, 2021 and BBMA responded on 
December 29, 2021. Their response is included in Attachment B.  
 
As part of the pre-draft survey, BBMA chose to take additional samples. The new sample results were all ‘Non-Detect” 
with the MDL equal to the Department’s QL’s. A Reasonable Potential Analysis was conducted with the new test results 
and no WQBELs are suggested for Toxic Pollutants. The output files from this analysis are included in Attachment C.  
 
ORSANCO Pollution Control Standards 
 
The Ohio River Valley Water Sanitation Commission (ORSANCO) sets water quality standards for the Ohio River, to 
which Beaver Borough STP is a direct discharger. DEP will implement ORSANCO’s water quality standards pursuant to 
Chapter 93.2(b).  
 
ORSANCO set water quality criteria in the 2019 revision of Pollution Control Standards for Discharges to the Ohio River. 
ORSANCO criteria for conventional pollutants are summarized in the table below.  
 

Parameter Average Monthly Weekly Average 

TSS (mg/L) 30 45 

CBOD5 (mg/L) 25 40 

Fecal Coliform (No./100 mL) 2,000  
(geometric mean) 

____ 

 
ORSANCO criteria for TSS and CBOD5 are equal to the criteria set in 25 PA Code Chapter 92a.47(a). Fecal Coliform 
criteria established in 25 Pa Code 92a.47(a)(4) are more restrictive than those defined by ORSANCO and will therefore 
be imposed for this permit.  
 
According to Pollution Control Standards for Discharges to the Ohio River, the maximum allowable level for E. coli for 
contact recreation from April- October is a monthly average of 130/100 mL (90-day geometric mean) and a weekly 
average of 240/100 mL. The 90-day geometric mean must be based on not less than five samples per month.  
 
In a correlation equation developed by the Ohio EPA, concentrations of E. Coli and Fecal Coliform bacteria can be 
interchanged. The equation is as follows: 

𝐸. 𝑐𝑜𝑙𝑖 = 0.403(𝐹𝑒𝑐𝑎𝑙 𝐶𝑜𝑙𝑖𝑓𝑜𝑟𝑚)1.028 
 
Using the equation to convert the ORSANCO E. coli water quality limits to fecal coliform values, it is apparent that DEP 
fecal coliform standards, imposed as TBELs, are more stringent. Previously imposed summer fecal limits of 200 
No./100ml Average Monthly and 400 No./100ml Instantaneous Max and winter fecal limits of 2,000 No./100ml Average 
Monthly and 10,000 No./100mlwill remain in effect during this permit cycle. The limits were developed in accordance with 
the Department’s SOP Establishing Effluent Limitations for individual Sewage Permits [SOP no. BCW-PMT-033 Version 
1.9]. 
 
In addition to conventional pollutants, ORSANCO also defines criteria for several toxic pollutants. These are evaluated 
using TMS and engaging the ORSANCO function. This evaluation determined that limits may be necessary for 
Benzo(k)Flouranthene, Chrysene, and Hexachlorobutadiene. For both Benzo(k)Flouranthene and Chrysene, the MDL 
was greater than 25% of the governing WQBEL and greater than ORSANCO’s criteria and the Department’s target QL, 
thus monitoring is suggested despite all tests being ‘Non-detect.” For Hexachlorobutadiene, the MDL was greater than 
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50% of the governing WQBEL and greater than ORSANCO’s criteria and the Department’s target QL, thus a limit was 
suggested despite all tests being ‘Non-detect.’  
 
A Pre-Draft Letter/Survey for Toxic Pollutants was emailed to BBMA on September 1, 2022 and BBMA responded in an 
email on September 6, indicating that they intended to re-sample. Their response is included in Attachment D. The 
Authority did not indicate an estimated time needed for compliance with the new Hexachlorobutadiene limit, therefore a 
three year compliance schedule will be imposed in accordance with DEP SOP Establishing Water Quality-Based Effluent 
Limitations (WQBELs) and Permit Conditions for Toxic Pollutants in NPDES Permits for Existing Dischargers [SOP No. 
BCW-PMT-037]. 
 
As part of the pre-draft survey, the Authority chose to take additional samples. For all parameters of concern, all sample 
results were non-detect with the MDL being less than or equal to the Department’s QL. A Reasonable Potential Analysis 
was conducted with the new test results and no WQBELs are suggested for Benzo(k)Flouranthene, Chrysene, and 
Hexachlorobutadiene. The output files from this analysis are included in Attachment C. 
 
Total Dissolved Solids (TDS) 
 
TDS and its major constituents including sulfate, chloride, and bromide have emerged as contaminants of concern 
throughout the Commonwealth. These solids are conservative in nature, accumulating in surface waters and in the case 
of drinking water treatment, bromide has been linked with formation of disinfection byproducts. In response to the growing 
concern, the DEP promulgated PA Code 25 Chapter 95.10 on August 21, 2010 which establishes treatment requirements 
for new and expanding discharges. Chapter 95.10 (a)(1) documents that “discharge loads of TDS or specific conductivity 
that were authorized by DEP prior to August 21, 2010” are exempt from the standards. Beaver Borough STP was 
originally permitted September 29, 1995 and the facility is therefore exempt from Chapter 95.10 treatment requirements.  
 
When the concentration of TDS in the effluent exceeds 1,000 mg/L and the design flow exceeds 0.1 MGD (1,000 mg/L x 
0.1 MGD x 8.34 = 834 lbs/day), there is determined to be reasonable potential for the effluent to exceed the TDS 
concentrations defined in Chapter 92.10 (c).  Beaver Borough STP has a design flow of 1.045 MGD and reported a 
maximum TDS concentration of 1,350 mg/L, therefore, reasonable potential exists. In accordance with the Department’s 
Policy and Procedure for NPDES Permitting of Discharges of Total Dissolved Solids (TDS) [Doc no. 385-2100-002], 
Department SOP Establishing Effluent Limitations for Individual Sewage Permits [SOP no. BCW-PMT-033 Version 1.9], 
and Chapter 92.a.61, a quarterly monitoring requirement will be imposed for TDS.  
 
Ohio River TMDL 
 
A TMDL for the Ohio River was approved by the EPA on April 9, 2001 for the control of PCBs and chlordane. This TMDL 
applies to RMI 981 – 940.74 on the Ohio River. In accordance with 40 CFR § 122.44(d)(1)(vii)(B), when developing 
WQBELs, the permitting authority shall ensure that effluent limits developed to protect a narrative water quality criterion, a 
numeric water quality criterion, or both, are consistent with the assumptions and requirements of any available waste load 
allocation (WLA) for the discharge prepared by the State and approved by the EPA pursuant to 40 CFR § 130.7. The 
TMDL document states that the production and use of PCBs were banned in the US in July 1979 and the use of 
chlordane in the US has been banned since April 1988. Therefore, there are no new point sources for either of these 
pollutants. Known, existing point sources of PCBs and/or chlordane have obtained NPDES permits with WQBELs for 
those pollutants. PCBs and chlordane in the Ohio River are expected to be present primarily in the sediment due to 
historic use and improper disposal practices. Natural attenuation is expected to reduce PCB and chlordane contamination 
in the Ohio River over time. The TMDL is monitoring the concentrations of PCBs and Chlordane in fish therefore Beaver 
Borough STP will not be assigned waste load allocations or monitoring for PCBs and Chlordane.  
 
Mass Loading Limitations 
 
Section 1.A of Department’s SOP, Establishing Effluent Limitations for Individual Sewage Permits [SOP No. BCW-PMT-
033 Version 1.9] and table 5.3 of the Department’s Technical Guidance for the Development and Specification of Effluent 
Limitations [Doc No. 362-0400-001] establish mass loading limits for Publicly Owned Treatment Works (POTWs) for 
CBOD5, TSS, and ammonia-nitrogen. Average monthly and average weekly limits will be assigned for CBOD5 and TSS. 
Only a monitor and report average monthly requirement will be imposed for ammonia-nitrogen. Mass loading limits are 
calculated according to the following equation: 
 

𝑚𝑎𝑠𝑠 𝑙𝑜𝑎𝑑𝑖𝑛𝑔 𝑙𝑖𝑚𝑖𝑡 (
𝑙𝑏𝑠

𝑑𝑎𝑦
) = 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑎𝑛𝑛𝑢𝑎𝑙 𝑓𝑙𝑜𝑤 (𝑀𝐺𝐷) ∗ 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝑙𝑖𝑚𝑖𝑡 (

𝑚𝑔

𝐿
)  ∗ 8.34 (𝑐𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟) 
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The following mass loading limits are being imposed: 
 

Parameter Average Monthly (lbs/day) Weekly Average (lbs/day) 

TSS (mg/L) 260 390 

CBOD5 (mg/L) 215 325 

Ammonia-Nitrogen  Report --- 

 
 
Best Professional Judgment (BPJ) Limitations 
 
In accordance with Section 1.A. Note 6 of the Department’s SOP for Establishing Effluent Limitations for Individual 
Sewage Permits [SOP No. BCW-PMT-033 Version 1.9] and 25 Pa. Code §93, a dissolved oxygen minimum of 4.0 mg/L 
will be imposed based on BPJ to ensure adequate operation and maintenance.  
 
 
Additional Considerations 
 
In accordance with Section 1.A. of the Department’s SOP for  Establishing Effluent Limitations for Individual Sewage 
Permits [SOP No. BCW-PMT-033 Version 1.9], pursuant to EPA’s approval of Pennsylvania’s 2017 Triennial Review of 
Water Quality Standards and corresponding regulatory changes published in the Pennsylvania Bulletin on July 11, 2020, 
and under the authority of 25 Pa. Code § 93.7(a) and § 92.a.61, sewage discharges will include monitoring for E. coli.   
For new and reissued permits, a monitoring frequency of 1/month will be imposed for facilities with a design flow >= 1 
MGD. 
 
In accordance with Section 1.A. of the Department’s SOP for Clean Water Program Establishing Effluent Limitations for 
Individual Sewage Permits [SOP No. BCW-PMT-033 Version 1.9], and under the authority of 25 Pa. Code § 92a.61(b), 
nutrient monitoring for total nitrogen and total phosphorus will be imposed. The intent of this monitoring is to establish the 
nutrient load of the wastewater and evaluate the impact that load may have on the quality of the receiving stream. The 
SOP states that a monitoring frequency shall be imposed equivalent to that imposed or conventional pollutants if the 
facility discharges to a nutrient impaired stream or a lesser frequency if the receiving water is not nutrient-impaired.  The 
receiving stream, the Ohio River is impaired for organic enrichment, therefore, a monitoring frequency of 2/week will be 
imposed.    
 
In accordance with Section IV.F.2 of DEP’s SOP for New and Reissuance Sewage Individual NPDES Permit Applications 
[SOP No. BCW-PMT-002 Version 2.0].  For POTWs with design flows greater than 2,000 GPD, influent BOD5 and TSS 
monitoring must be established in the permit at a frequency and sample type equivalent to that imposed for the effluent 
parameters.   
 
Monitoring frequency for the proposed effluent limits are based upon Table 6-3, Self-Monitoring Requirements for Sewage 
Dischargers, from the Department’s Technical Guidance for the Development and Specification of Effluent Limitations 
[Doc No. 362-0400-001]. Please note that Monitoring Requirements were changed for Flow to 1/day Metered to be 
consistent with the guidance.   
 
In accordance with Section I.A. of DEP’s SOP for Establishing Effluent Limitations for Individual Sewage Permits [SOP no. 
BCW-PMT-033 Version 1.9], ultraviolet (UV) disinfection is used. Therefore, Total Residual Chlorine (TRC) limits are not 
applicable. Routine monitoring of UV transmittance will be imposed at the same monitoring frequency that is used for 
TRC.  
 
 
Whole Effluent Toxicity (WET) 
 
The 2014 permit required Beaver Borough to collect discharge samples and perform WET tests to generate chronic 
survival and reproduction data for cladoceran (water flea) and Ceriodaphnia dubia, and chronic survival and growth data 
for Pimephales promelas (fathead minnow). The dilution series for these tests was: 1%, 2%, 30%, 60%, and 100%.  The 
Target Instream Waste Concentration (TIWC) used to analyze the results was 1%.  
 
Beaver Borough passed three of its last four annual WET tests conducted in June 2018, July 2019, July 2020, and July 
2021.  Beaver Borough failed for reproduction of Ceriodaphnia dubia in the test dated July 6, 2021 and the authority 
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conducted confirmation testing on December 21, 2021. In accordance with Part C. III. B. 3 and 4 of the 2014 permit, the 
permittee shall resume annual testing and no additional action is required.  
 
Complete mix time is calculated as a function of discharge flow rate, and receiving stream characteristics (Q7-10 flow, 
velocity, width, depth, and slope).   Stream characteristics are the same as those used in the WQM and TMS models. 
Complete mixing time was calculated to be 1892 minutes.  
 
The complete mix time is greater than 15 minutes, therefore Acute Partial Mix Factor is calculated using the following 
equation:  
 

𝑃𝑀𝐹𝑎 = (
15

𝐶𝑜𝑚𝑝𝑙𝑒𝑡𝑒 𝑚𝑖𝑥 𝑡𝑖𝑚𝑒
)0.5 

 
 
The Acute Partial Mix Factor was calculated to be 8.90%.  
 
Acute instream waste concentration (IWCa) is calculated as a function of discharge flow, stream flow, PMFa according to 
the following equation:  
 

𝐼𝑊𝐶𝑎 = (
𝑄𝑑 ∗ 1.547

𝑄7−10 ∗ 𝑃𝑀𝐹𝑎

) + (𝑄𝑑 ∗ 1.547) 

 
IWCa was calculated to be 0.0032, which is less than 1%, therefore, Acute Tests will again be imposed in the permit.  
 
Target Acute Instream Waste Concertation is calculated as a function of IWCa using the following equation: 
 

𝑇𝐼𝑊𝐶𝑎 =
𝐼𝑊𝐶𝑎

0.3
 

 
 
TIWCa was calculated to be 1%. 
 
 
The dilution series was determined using Attachment D of the Department’s SOP Whole Effluent Toxicity (WET) [SOP No. 
BPNPSM-PMT-031]. Based on a TIWCa of 1%, the dilution series imposed in the permit will again be 1%, 2%, 30%, 60%, 
and 100%.  
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Proposed Effluent Limitations and Monitoring Requirements 

 
The limitations and monitoring requirements specified below are proposed for the draft permit, and reflect the most stringent limitations amongst technology, water 
quality and BPJ.  Instantaneous Maximum (IMAX) limits are determined using multipliers of 2 (conventional pollutants) or 2.5 (toxic pollutants).  Sample frequencies 
and types are derived from the “NPDES Permit Writer’s Manual” (362-0400-001), SOPs and/or BPJ. 
 
 Outfall 001, Effective Period: Permit Effective Date through Permit Expiration Date. 
 

Outfall 001 , Continued (from  Permit Effective Date through Permit Expiration Date ) 
       

 

Parameter 

Effluent Limitations Monitoring Requirements 

Mass Units (lbs/day) (1) Concentrations (mg/L) Minimum (2) 
Measurement 

Frequency 

Required 
Sample 

Type 
Average 
Monthly 

Weekly 
Average 

Daily 
Minimum 

Average 
Monthly 

Weekly 
Average 

Instant. 
Maximum 

Flow (MGD) Report XXX XXX XXX XXX XXX 1/day Metered 

pH (S.U.) XXX XXX 
6.0 

Inst Min XXX XXX 9.0 1/day Grab 

DO XXX XXX 
4.0 

Inst Min XXX XXX XXX 1/day Grab 

CBOD5 215.0 325.0 XXX 25.0 37.5 50 2/week 
24-Hr 

Composite 

BOD5 
Raw Sewage Influent XXX XXX XXX Report XXX XXX 2/week 

24-Hr 
Composite 

TSS 
Raw Sewage Influent XXX XXX XXX Report XXX XXX 2/week 

24-Hr 
Composite 

TSS 260.0 390.0 XXX 30.0 45.0 60 2/week 
24-Hr 

Composite 

Total Dissolved Solids XXX Report XXX XXX Report XXX 1/quarter 
24-Hr 

Composite 

Fecal Coliform (No./100 ml) 
Nov 1 - Mar 31 XXX XXX XXX 

2000 
Geo Mean XXX 10000 2/week Grab 

Fecal Coliform (No./100 ml) 
Apr 1 - Oct 31 XXX XXX XXX 

200 
Geo Mean XXX 400 2/week Grab 

E. Coli (No./100 ml) XXX XXX XXX XXX XXX Report 1/month Grab 

UV Transmittance (%) XXX XXX Report 
Report 

Wkly Avg XXX XXX 1/day Recorded 

Total Nitrogen XXX XXX XXX XXX 
Report 

Daily Max XXX 2/week 
24-Hr 

Composite 
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Outfall 001 , Continued (from  Permit Effective Date through Permit Expiration Date ) 
       

 

Parameter 

Effluent Limitations Monitoring Requirements 

Mass Units (lbs/day) (1) Concentrations (mg/L) Minimum (2) 
Measurement 

Frequency 

Required 
Sample 

Type 
Average 
Monthly 

Weekly 
Average 

Daily 
Minimum 

Average 
Monthly 

Weekly 
Average 

Instant. 
Maximum 

Ammonia-Nitrogen XXX XXX XXX Report XXX XXX 2/week 
24-Hr 

Composite 

Total Phosphorus XXX XXX XXX XXX 
Report 

Daily Max XXX 2/week 
24-Hr 

Composite 

 
Compliance Sampling Location: Outfall #001 
 
Other Comments:  
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ATTACHMENT A 
 

WQM 7.0 Modeling Results 
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ATTACHMENT B 
 

Authority’s Response to November 2021 Pre-draft 
Letter 
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ATTACHMENT C 
 

TMS Modeling Output File 
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ATTACHMENT D 
 

Authority’s Response to September 2022 Pre-draft 
Letter 
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ATTACHMENT E 
 

USGS Stream Stats Output 
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ATTACHMENT F 
 

WET Test Analysis
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For Outfall 001,  Acute    Chronic WET Testing was completed: 
 

 For the permit renewal application (4 tests). 
 Quarterly throughout the permit term. 
 Quarterly throughout the permit term and a TIE/TRE was conducted. 
 Other:  

 
The dilution series used for the tests was: 100%, 60%, 30%, 2%, and 1%.  The Target Instream Waste Concentration 
(TIWC) to be used for analysis of the results is: 2%. 
 
 
Summary of Four Most Recent Test Results  
 
TST Data Analysis 
 
(NOTE – In lieu of recording information below, the application manager may attach the DEP WET Analysis Spreadsheet). 
 

Test Date 

Ceriodaphnia Results (Pass/Fail) Pimephales Results (Pass/Fail) 

Survival Reproduction Survival Growth 

6/26/2018 PASS PASS PASS PASS 
7/3/2019 PASS PASS PASS PASS 
7/6 through 
7/7/2020 

PASS PASS PASS PASS 

7/6/2021 PASS FAIL PASS PASS 
12/21/21 PASS PASS PASS PASS 

*  A “passing” result is that in which the replicate data for the TIWC is not statistically significant from the control condition.  This is 
exhibited when the calculated t value (“T-Test Result”) is greater than the critical t value.  A “failing” result is exhibited when the calculated 
t value (“T-Test Result”) is less than the critical t value. 

 
Is there reasonable potential for an excursion above water quality standards based on the results of these tests?  (NOTE 
– In general, reasonable potential is determined anytime there is at least one test failure in the previous four tests). 
 

 YES    NO 
 
Comments: The WET Test completed on July 6, 2021 resulted in a failed test for Ceriodaphnia Reproduction. The facility 
re-tested all four end points on December 21, 2021 and all tests passed. In accordance with Appendix D of the 
Department’s SOP for Whole Effluent Toxicity [SOP No. BPNPSM-PMT-031], if a passing result is determined for all 
endpoints in the re-test, then the facility may resume annual monitoring.  
 
Evaluation of Test Type, IWC and Dilution Series for Renewed Permit 
 
Acute Partial Mix Factor (PMFa):0.089  Chronic Partial Mix Factor (PMFc): 0.617 
 
1. Determine IWC – Acute (IWCa): 
 

(Qd x 1.547) / ((Q7-10 x PMFa) + (Qd x 1.547)) 
 
[(1.045 MGD x 1.547) / ((5700 cfs x 0.089) + (1.045 MGD x 1.547))] x 100 = 0.32% 
 
Is IWCa < 1%?  YES    NO  (YES - Acute Tests Required OR NO - Chronic Tests Required) 
 
Type of Test for Permit Renewal: Acute 

 
2a. Determine Target IWCa (If Acute Tests Required) 
 
 TIWCa = 0.05 / 0.3 = 1.06%                                                                                                                                                      
 
3. Determine Dilution Series 
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Dilution Series = 100%, 60%, 30%, 2%, and 1%. 

 
 
WET Limits 
 
Has reasonable potential been determined?   YES    NO 
 
Will WET limits be established in the permit?   YES    NO 
 
If WET limits will be established, identify the species and the limit values for the permit (TU). 
 
If WET limits will not be established, but reasonable potential was determined, indicate the rationale for not establishing 
WET limits:  
 
 


