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Introduction & Background 



Clean Water Act – It’s about the streams 

 

Primary purpose of the CWA: 
• Protect the beneficial uses of surface waters (recreational, drinking supply, 

habitat, etc.) 
 

The primary pollution control strategy 
for point sources is the National 

Pollutant Discharge Elimination System 
(NPDES)  



Primary MS4 Permit Requirement 

Authorization to Discharge 
• 2018 PAG-13 – Discharges Not Authorized (item 6) 

“The discharge is not, or will not, result in 

compliance with an applicable effluent limitation 

or water quality standard.” 

The operator must, at a minimum, develop, implement, and enforce a 
SWMP designed to reduce the discharge of pollutants from the MS4: 
• to the maximum extent practicable (MEP),  
• to protect water quality, and  
• to satisfy the appropriate water quality requirements of the Clean 

Water Act. [40 CFR 122.34(a)]  



USEPA Expectations for an MS4 Permit Program 

Stormwater Management for Small MS4s…are the following 
addressed? 
• Applicability  
• Limitations on Coverage 
• Discharges to Water Quality Impaired Waters 
• Stormwater Management Program (SWMP) 
• Public Education and Outreach (MCM 1) 
• Public Involvement/Participation (MCM 2) 
• Illicit Discharge Detection & Elimination (MCM 3) 
• Construction Site Stormwater Runoff Control (MCM 4) 
• Post-Construction Stormwater Management in New 

Development and Redevelopment (MCM 5) 
• Pollution Prevention/Good Housekeeping for Municipal 

Operations (MCM 6) 
• Sharing Responsibility 
• Reviewing and Updating SWMPs 
• Monitoring  
• Recordkeeping 
• Reporting 

 



PADEP MS4 Permit 



“Additional” PADEP MS4 Permit Requirements 

----Stream Impairments---- 
• Total Maximum Daily Load (TMDL) 

• With applicable WLAs 
• Metals and/or pH (AMD) PCMs – Appendix A 
• Pathogens PCMs – Appendix B 
• Priority Organic Compounds PCMs – Appendix C 
• Nutrients and Sediment PRP 

• CBPRP – Appendix D 
• General – Appendix E 

 
Acronyms 
-AMD Abandoned Mine Drainage 
-CBPRP Chesapeake Bay Pollutant Reduction Plan 
-PCMs Pollutant Control Measures 
-PRP Pollutant Reduction Plan 
-WLA Waste Load Allocation  
 
Notes 
-Priority Organic Compounds covers a variety of parameters 
including PCBs and pesticides.  
-Nutrients are a general reference to Phosphorus and Nitrogen 



PADEP MS4 Permit NOI 



PADEP MS4 Permit NOI 



PADEP MS4 Permit NOI – PRP Attached 



PRP Content/Details 



PRP Content/Details – Public Participation 



PRP Content/Details – Map 



PRP Content/Details – Pollutants of Concern 



PRP Content/Details – Existing Loadings 



PRP Content/Details – Existing Loadings and Reductions 



PRP Content/Details – Required Reductions and BMPs 



PRP Content/Details – Funding 



PRP Content/Details – Long-term O&M 



PRP Content/Details – “Back-up” (Documentation) 



Permit Issued 



PRP Review Letters 



PRP Review Letters (another example) 



 

PRP and PCM Implementation and Tracking 
 

Pollutant Reduction Plans (PRPs) 



Acceptable Nutrients/Sediment Reduction BMPs 



Facility/BMP selection  

• Basin retrofits 
• Infiltration basins/trenches 
• Filter strips 
• Rain gardens  
• Bioswales 
• Permeable pavement  
• Vegetated channels 
• Street sweeping  
• Hydrodynamic structures 
• Flow-through facilities (filter 

strip/vegetated channel hybrid) 
• Stream/floodplain restoration 
• …and so on   

Locust Street “Bump-Outs”, Lititz, PA 



Planning Reductions 

Sediment reduction (MapShed): 115 lbs/ft/yr 



Shifting Gears… 



Stream/Floodplain Restoration Example: Brubaker Run 



Stream/Floodplain Restoration Example: Brubaker Run 



Stream/Floodplain Restoration Example: Brubaker Run 

*Default load reduction rate for stream restoration projects 
**Total acreage of Lime Spring Square project (includes restored floodplain) 
***Per-acre loading for medium density mixed land use based on MapShed output 
NOTE: required township planning reduction is 708,386 lbs/yr (sediment) 



But remember… 

From PRP review letter: 

• Protocol 1: Bank Erosion Reduction 
 

• Protocol 2: Nitrogen Processing 
 

• Protocol 3: Treatment of Upstream Runoff 



Protocol 1 

• Estimate of Existing Bank Erosion Rates 
– BANCS Assessment 
– Monitoring 

• Bank Pins 
• Cross Section Surveys 

– “Alternative Monitoring Approach” 
 

• Estimate Nutrient Loading Based on Sediment Loading 
Rate 
– 2.28 lb N/ T Sed 
– 1.05 lb P/ T Sed 
– Or use Soil Test Results 

 
 



Protocol 1 

• BANCS (Bank Assessment for Non-Point Source Consequences of 

Sediment) 

– BEHI (Bank Erosion Hazard Index) – Susceptibility of the stream bank to erosion 

– NBS (Near Bank Shear Stress) – Erosive forces experienced by the stream bank 

– Bank Erosion Rate = Fxn(BEHI, NBS) 

 

 



Stream/Floodplain Restoration Example: Brubaker Run 



Stream/Floodplain Restoration Example: Brubaker Run 



Protocol 2 

• Nitrogen Processing in the Hyporheic Zone 

 



Protocol 3 

• Filtration of upstream runoff 
– Occurs when overbank flow is less than 1’ deep 
– Statistical analysis of runoff response of continuous rainfall 

data set  
– Removal efficiency is derived based on % of annual rainfall 

treated 
– Limited by area ratio of active floodplain area to watershed 

area 
 

• Typically represents less than 5% of total sediment 
reduction  

  
 

 



Stream/Floodplain Restoration Example: Brubaker Run 

Expert Panel Report 

Load Reduction Protocol 

Nitrogen  

(lb/yr) 

Phosphorus 

(lb/yr) 

Sediment  

 (lb/yr) 

Protocol 1** 2,191 303 1,043,130 

Protocol 2 3,479 N/A N/A 

Protocol 3 651 27 14,873  

Total 6,320 330 1,058,003 

- Planning Est.: 500,250 lbs/yr 
 

- “Reality”: 1.058 million lbs/yr  



Protocol 1 

What Justifies a 
higher 
efficiency? 

Restored Floodplain 

Existing Floodplain 



Hidden gems… 



Stream/Floodplain Restoration Example: Brubaker Run 

Expert Panel Report 

Load Reduction Protocol 

Nitrogen  

(lb/yr) 

Phosphorus 

(lb/yr) 

Sediment 

  (lb/yr) 

Protocol 1* 1,643 227 782,348  

Protocol 2 3,479 N/A N/A 

Protocol 3 651 27 14,873  

Total 5,773 254 797,221 

*Includes “75% efficiency” 



Stream/Floodplain Restoration Example: Brubaker Run 

• East Hempfield Township, Lancaster County 
• 98 acre Commercial Development (Lime Spring Square) 
• Township-owned parcel at upstream end of project reach 
• Public-Private Partnership (Funded by Private Developer) 

 
 



Stream/Floodplain Restoration Example: Brubaker Run 

  
Final Calculations 

Sediment  

(lb/yr) 

Brubaker Run Floodplain 

Restoration Base Sediment 

Reduction 

Expert Panel Protocols 1, 3* 797,221 

Sediment Load Anticipated 

from Lime Spring Square 

Development 

98.16 ac** x 65.2 lb/ac*** = 6,400 

Net Brubaker Run Sediment 

Reduction 
797,221 lb/yr – 6,400 lb/yr = 790,821 

*Based on BANCS assessment (Protocol 1) and treatment of runoff from upstream (Protocol 3) 
**Total acreage of Lime Spring Square project (includes restored floodplain) 
***Per-acre loading for medium density mixed land use based on MapShed output 



Brubaker Run Summary  

• Township required sediment 
reduction: 708,386 lbs/yr 
 

• Planning estimate for Brubaker Run 
sediment reductions: 493,850 lbs/yr 
 

• “Actual” sediment reductions for 
Brubaker Run: 790,821 lbs/yr 
 

• Appropriate project implementation 
process has led the township from 
needing multiple projects to achieve 
required reductions to ONE project.  



Urban/Suburban 
 

– Define Removal Rates for Disconnecting Runoff from 

Impervious Areas onto Amended Soils or Treatment in 

the Stormwater Conveyance System 

 

– Define BMP Effectiveness for Urban Tree Canopy 

Expansion 

 

– Define Removal Rates for Street and Storm Drain 

Cleaning Practices 

BMP Expert Panel Reports - Documents 



Agricultural 
 

– Animal Waste Management Systems in the Phase 6 

Model 

 

– Define Removal Rates for Nutrient Management 

Practices 

 

– Define Removal Rates for Conservation Tillage Practices 

BMP Expert Panel Reports - Documents 



Other 
 

– Define Removal Rates for Oyster Aquaculture Operations 

 

– Define Removal Rates for Shoreline Management 

Practices 

 

– Define Removal Rates for Individual Stream Restoration 

Projects 

BMP Expert Panel Reports - Documents 



Another Restoration Example: Herr Mill Bridge 



Another Restoration Example: Herr Mill Bridge 

• Stream restoration/streambank stabilization project on private property included in 
three PRPs (joint project between 2 townships and 1 borough). 
 

• Planning stage estimate: 
• 900 feet of restored stream and stabilized streambanks 
• 900’ x 115 lbs/ft = 103,500 lbs sediment (total reduction) 

 
• Original planning estimate for reductions (share of reductions): 

• WLT: 60% of reductions (62,100 lbs, nearly satisfies total reduction required) 
• ELT: 27.5% of reductions (28,463 lbs, satisifies total reduction required) 
• SB: 12.5% of reductions (12,938 lbs, contributes portion of reductions needed) 

• Reportable total sediment reductions achieved (post-Protocols): 198,000 lbs: 
• WLT: 118,800 lbs 
• ELT: 54,450 lbs 
• SB: 24,750 lbs 

 
• Design/permitting/construction: $230,000 ($1.16/lb. reduction) 

 
• Maintenance: first 3 years (ELT), landowner will then assume responsibilities 



Another Restoration Example: Herr Mill Bridge 



Implemented BMP Example: Oak Street Wetland Pockets 



Implemented BMP Example: Oak Street Wetland Pockets 



Implemented BMP Example: Oak Street Wetland Pockets 



Implemented BMP Example: Oak Street Wetland Pockets 



August 31, 2018 (10.5” rain in ~4.0-4.5 hours) 



Implemented BMP Example: Oak Street Wetland Pockets 



Implemented BMP Example: Oak Street Wetland Pockets 



 

PRP and PCM Implementation and Tracking 
 

Pollutant Control Measures (PCMs) 



Pollutant Control Measures (PCMs): Metals and/or pH 



Abandoned Mine Drainage (AMD) 



Pollutant Control Measures (PCMs): Metals and/or pH 

Allegheny County 

*Others: Bethel Park Boro, Carnegie, Collier Twp., East McKeesport, Etna Boro, 
Findlay Twp., Heidelberg, Indiana Twp., Moon Twp., Oakdale Boro, Stowe Twp. 
 
* Not an exhaustive list   



Pollutant Control Measures (PCMs): Pathogens 



Pollutant Control Measures (PCMs): Pathogens 

Beaver County 

*Others: Beaver Falls, Brighton Twp., Conway Boro, Freedom, Independence Twp., 
New Sewickley Twp., Ohioville, Rochester, White Twp.  
 
* Not an exhaustive list   



Pollutant Control Measures (PCMs): Priority Organic Compounds 



Pollutant Control Measures (PCMs): Priority Organic Compounds 

Washington County 

*Others: Canonsburg Boro, Carroll Twp., Donora, Fallowfield Twp., Speers Boro, 
Stockdale, Union Twp, West Brownsville 
 
* Not an exhaustive list   



Monongahela River PCB/Chlordane TMDL 



Pollutant Control Measures (PCMs): Metals and/or pH 



“Hometown, USA” – Storm Sewer (or Storm Drain) 

Storm Sewer Lines 

Outfall 



Delineated Sewersheds (MS3s) 



Pollutant Control Measures (PCMs): Metals and/or pH 

Next Step… 

Abandoned Mine Atlas 



Pollutant Control Measures (PCMs): Metals and/or pH 

www.minemaps.psu.edu  

http://www.minemaps.psu.edu/


Pollutant Control Measures (PCMs): Metals and/or pH 



Pollutant Control Measures (PCMs): Metals and/or pH 



Pollutant Control Measures (PCMs): Metals and/or pH 



Pollutant Control Measures (PCMs): Metals and/or pH 



Pollutant Control Measures (PCMs): Metals and/or pH 



Pollutant Control Measures (PCMs): Metals and/or pH 



Primary MS4 Permit Requirement 

Authorization to Discharge 
• “2013 PAG-13” – Limitations on Coverage (part 2.j) 
• “2018 PAG-13 (draft)” – Discharges Not Authorized (item 6) 

“The discharge is not, or will not, result in 

compliance with an applicable effluent limitation 

or water quality standard.” 

Discharges cannot cause and/or 
contribute to an impairment 



Pollutant Control Measures (PCMs): Pathogens 



Pollutant Control Measures (PCMs): Pathogens 

Next Step… 



Bacteria thresholds (waterbody-based…not end of pipe) 

(Fecal coliforms/ 100 ml)—During the swimming season (May 1 through September 30), 
the maximum fecal coliform level shall be a geometric mean of 200 per 100 milliliters (ml) 
based on a minimum of five consecutive samples each sample collected on different days 
during a 30-day period. No more than 10% of the total samples taken during a 30-day 
period may exceed 400 per 100 ml. For the remainder of the year, the maximum fecal 
coliform level shall be a geometric mean of 2,000 per 100 milliliters (ml) based on a 
minimum of five consecutive samples collected on different days during a 30-day period. 

(Coliforms/100 ml)—Maximum of 5,000/100 ml as a monthly average value, no more 
than this number in more than 20 of the samples collected during a month, nor more 
than 20,000/100 ml in more than 5% of the samples.  



Pollutant Control Measures (PCMs): Pathogens 

https://19january2017snapshot.epa.gov/sites/production/files/2015-
09/documents/npdes-water-quality-based-permit-limits-for-recreational-water-quality-
criteria-faqs_0.pdf 
 

https://19january2017snapshot.epa.gov/sites/production/files/2015-09/documents/npdes-water-quality-based-permit-limits-for-recreational-water-quality-criteria-faqs_0.pdf
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https://19january2017snapshot.epa.gov/sites/production/files/2015-09/documents/npdes-water-quality-based-permit-limits-for-recreational-water-quality-criteria-faqs_0.pdf
https://19january2017snapshot.epa.gov/sites/production/files/2015-09/documents/npdes-water-quality-based-permit-limits-for-recreational-water-quality-criteria-faqs_0.pdf
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https://19january2017snapshot.epa.gov/sites/production/files/2015-09/documents/npdes-water-quality-based-permit-limits-for-recreational-water-quality-criteria-faqs_0.pdf
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Waters impaired by Pathogens 

Soooo many possible sources: 
• Raw sewage/septic systems 
• Water (condensation) drip from air vents above cooking facilities  
• Runoff from rain interaction with dumpsters (or similar containers) with 

rotting food 
• Washwater bins/buckets 
• Temporary sanitary facilities  
• Rotting landscape waste  
• “Natural” sources 
• And on…and on….and on 



Sources of Pathogens 



Pollutant Control Measures (PCMs): Pathogens 

IDD&E consideration… 

Revised Pitt Flowchart 



Pollutant Control Measures (PCMs): Pathogens 



Ordinance 



Pollutant Control Measures (PCMs): Pathogens 



Pollutant Control Measures (PCMs): Priority Organic Compounds 



Priority Organic Compounds (POC’s) 

Appendix A to Part 423—126 Priority Pollutants 
001   Acenaphthene 
002   Acrolein 
003   Acrylonitrile 
004   Benzene 
005   Benzidine 
006   Carbon tetrachloride (tetrachloromethane) 
007   Chlorobenzene 
008   1,2,4-trichlorobenzene 
009   Hexachlorobenzene 
010   1,2-dichloroethane 



Priority Organic Compounds (POC’s) 



Priority Organic Compounds (POC’s) 

Polychlorinated biphenyl (PCB) 
                                               

A polychlorinated biphenyl is an organic chlorine compound with the formula 
C₁₂H10−xClₓ. Polychlorinated biphenyls were once widely deployed as dielectric 
and coolant fluids in electrical apparatus, carbonless copy paper and in heat 
transfer fluids.  

Other “common” POC’s: 
• Benzene(s) 

• 1,2-dichlorobenzene 
• Ethylbenzene 
• 1,12-benzoperylene 

• Phenol(s) 
• 2,4-dichlorophenoxyacetic acid (2-4-D)  
• 4-nitrophenol 

• Methyl compounds 
• Methyl bromide 

 

…and on and on and on 



Pollutant Control Measures (PCMs): Priority Organic Compounds 

Next step… 



Sources of PCBs 

Usage breakdown: 
• Closed system and 

heat transfer fluids 
(transformers, 
capacitors, 
fluorescent light 
ballasts, etc.): 60%  

• Plasticizers: 25%  
• Hydraulic fluids and 

lubricants: 10%  
• Miscellaneous uses: 

5%  



Sources of PCBs cont’d 



Sources of PCBs cont’d 



Sources of PCBs cont’d 



Pollutant Control Measures (PCMs): Priority Organic Compounds 

From Monongahela TMDL… 

Discharges cannot cause and/or contribute to an 
impairment 



Pollutant Control Measures (PCMs): Priority Organic Compounds 



Pollutant Control Measures (PCMs): Priority Organic Compounds 



Long story short… 

September 
2019 



 

PRP and PCM Implementation and Tracking 
 

Additional Considerations 



Changes to PRPs  

A PRP only needs to be 
advertised and a 
public comment 

period conducted if a 
project(s) that will 
achieve reported 

reductions was not in 
the original PRP. 



Changes to PRPs – example (revised PRP?)  

Original PRP… 

How projects 
have unfolded… 

Stream 
restoration 

project 



Changes to PRPs – example (revised PRP?)  

Original PRP… 

How projects 
have unfolded… 

Stream 
restoration 

project 



Changes to PRPs – example (revised PRP?)  

“ala carte” 
projects 



Changes to PRPs – example (revised PRP?)  

“ala carte” 
projects 



TMDL Plan – Combine PRP and TMDL Plans  



General Guidelines for MS4 Collaborative Efforts 

• Written agreement (Intergovernmental Cooperation Agreement) 
• Scope of agreement 

• Complete PRP implementation or individual BMP implementation) 
• Roles and responsibilities 

• Project selection process, contracting and/or consultant selection 
processes, long-term O&M, adaptive management, etc. 

• Allocations of cost and pollutant reductions  
• Methodologies described 

• Schedule (timeline(s) for implementation) 
• Other ICL agreement requirements  

As long as BMPs are implemented in MS4 planning area(s) 
and address the pollutant(s) of concern, the pollutant 

reductions afforded by the BMPs may be shared between 
collaborating MS4s.  



Joint Approach – share of costs & reductions 

  Cost Contribution Sediment Reduction “Credits” 

TOTAL $200,000 30,000 lbs/yr 

Municipality A $100,000 (50% of total) 15,000 lbs (50% of total) 

Municipality B $40,000 (20%) 6,000 lbs (20%) 

Municipality C $60,000 (30%) 9,000 lbs (30%) 

Say you have a $200,000 project in a HUC-10 watershed that provides a reduction of 30,000 pounds of 
sediment, and three municipalities will jointly plan and implement the joint project. The following table 
shows how they are assigning “credits,” and it is directly proportional to the amount of money thrown into 
the pot by an individual municipality:  
 



SWMPs Simplified Summary 

• The MS4 Permit is an Authorization to Discharge (ATD) based 
on the requirements of the CWA (uses, WQ criteria, anti-
degradation policy) 
 

• Develop the SWMP framework before addressing 
MCMs…identify what the system is discharging 
 

• The elements of the SWMP (including MCMs) are based on the 
SWMP framework and pollutants of concern 

 
• Document, document, document  

Final Thoughts 
and Questions? 

Michael T. LaSala, CPMSM, CSI 
mike@landstudies.com 
717-627-4440 


