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MS4 Permit Program Management 
 

Introduction & Background 



Stormwater Management  - A “Brief” History 

• Evidence stormwater was managed back to the Bronze Age as villages emerged. 
 

• Primary management over the past 2500 years aimed at collecting and conveying 
stormwater to a stream, river, etc. (flood control) for the most part 
• Storm Sewers (open and closed) 
• Combined sewers 
 

• Stormwater managed for a variety of factors: nuisance, irrigation, preservation, 
and so on 

 

• Nuisance issues were customarily the driving factors in system design upgrades 
and innovation. 
• Flooding issues followed by water quality or “back and forth.” 



Storm Sewers (or Storm Drains) 

• Ur (Lower Mesopotamia) 
Evidence of a “crude” drainage system dating back to around 5000 B.C.  
 

• Mohenjo-Daru (Pakistan)  
Evidence of a more comprehensive and well-designed system that appears to 
have addressed capacity dating back to around 2500 B.C. 
 

• Crete (and Greece to an extent) 
Evidence of a complete conveyance system of inlets, channels, and outfalls to 
collect and discharge stormwater runoff as early as 2000 B.C. 
 

• Roman Empire 
Extensive systems throughout the empire that further addressed developed 
structures such as roads as a part of the conveyance system, implementation of 
complex underground piping/sewer systems, capacity, and “Green 
Infrastructure”  



Storm Sewers (or Storm Drains) 

• Middle Ages 
Took several steps backwards in the early part. Example: evidence of open 
ditches as the primary choice for stormwater management from around 700-
1300 A.D.  in western Europe. 
 

“Advancements” from 1300-1800 A.D.  and can be seen in the extensive 
structures built in Paris and London. 
 

• Modern Day 
More comprehensive systems with new materials in conjunction with the rise 
of industrialization.  
 

Still followed the same network “design” to convey stormwater by collect 
(inlets)—channel (piping)—discharge (outfall to river/stream, dry well, etc.) for 
the most part.  



Roman “Gully Hole” 

Ostia Antica (Harbor City of Rome) “Downtown” Rome 



Cloaca Maxima (“Greatest Sewer”) 

Mouth (near the Tiber in Rome) Underground(Near the Roman Forum) 



Cloaca Maxima (“Greatest Sewer”) 



Sewers of Paris 

Cleaning Ball 



Recent Considerations 

• From around 1800 A.D. to early 20th century 
- “New” conventional systems built (addressing flood control) 
- Impervious coverage increasing 
- Noticeable decrease in water quality (primarily sewage) of receiving waterways 
 

• Mid 20th century 
- Exponential rise in development, human activities, industrial activities, and so on 
- Increasing problematic issues associated with flooding  and water quality 
 

• Late 20th century 
- Development continuing (urban sprawl) 
- Flooding becoming more of a pressing issue along with accelerated erosion 
(capacity overload) in streams, waterways, etc. 
- Water quality an issue, but more of a back seat to flooding problems 
 

• Present day 
- Water quality at the forefront (“large” 303(d) lists & TMDLs) 



Water Quality “Problems” 



“Managing” the Nuisance 

Water quality is no longer 
observed as simply a 
nuisance in a general 
sense anymore, but is now 
a nuisance in a legal sense 



Laws associated with recent considerations 

1899: Rivers and Harbors Act 
         Oldest federal environmental law in the United States 
 

1937: PA Act 394 “Clean Streams Law” 
 

1948: Federal Water Pollution Control Act 
Legislation calling for the reduction of water pollution 
 

1972: “Clean Water Act” (Amendment to the original 1948 legislation) 
Significant new language calling for the control of water pollution 
Created the NPDES 
 

1978: PA Act 167 “Stormwater Management Act” 
Addresses accelerated stormwater runoff (flooding problems) 
Considered “revolutionary” in its approach 
 

1987: “Water Quality Act” (Amendment to the original 1948 legislation) 
Additional language that specifically labeled stormwater a problem with respect to 
water pollution 
 

1992: TMDL Procedural Regulations established 
Total Maximum Daily Load of a pollutant or set of pollutants that a water body can 
receive while meeting water quality standards (designated uses, etc.) 



Clean Water Act (CWA) 

• Primary federal law governing water pollution. 
 

• Primary objective/purpose is to restore and maintain the chemical, physical, and 
biological integrity of the nation’s waters by 
• Preventing point and nonpoint source pollution sources 
• Providing assistance to publicly-owned treatment works (WWTPs) 
• Maintain the integrity of wetlands 

 

The primary pollution control strategy 
for point sources is the National 

Pollutant Discharge Elimination System 
(NPDES)  



 

MS4 Permit Program Management 
 

“It’s about the streams” 



“Hometown, USA” 
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Clean Water Act – “It’s about the streams” 



“Hometown, USA”  



Clean Water Act – It’s about the streams 

The Clean Water Act (CWA) is the primary federal law in the United States 
governing water pollution. 
 

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

habitat, etc.) 
 

CWA Requirements for Water Quality 
Standards: 
1. Designated Uses 
2. Water Quality Criteria 
3. Anti-degradation policy 



“Hometown, USA” – impairment on waterway 

Impairment? 
(use, WQ criteria, 
anti-degradation) 



Municipal Facilities (Infrastructure)  

Examples: 
• Roads/Bridges 

 
• Water Supply 
 
• Sewer Lines 

 
• Sewer Plant (WWTP) 

 
• Parks 

 
• Storm Drains 

 
• Public Works Facilities 

 



“Hometown, USA” – with a Wastewater Treatment Plant (WWTP) 

Sewer Lines 

WWTP 



Outfall 101 

An outfall is the discharge point of a waste stream into 
a body of water 

WWTP Outfall MS4 Outfall 
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“Hometown, USA” – with a treatment plant 

Sewer Lines 

WWTP 

Impairment? 
(use, WQ criteria, 
anti-degradation) 



“Hometown, USA” – with a treatment plant 

Municipal wastewater collection and 
treatment – “closed” system 

The treatment plant collects 
and converts wastewater into 

an effluent that can be 
returned to the water cycle 
with minimal environmental 

issues. 



NPDES Permit – Wastewater Treatment Plant (WWTP) 
National Pollutant Discharge Elimination System (NPDES) Permit 

Any facility that discharges wastewater directly to surface water must obtain an NPDES 
Permit (from the USEPA or state) – such as a treatment plant 
 
Requirements generally found in a WWTP Permit: 
• Limitations (mostly numeric) on certain pollutants discharged after treatment of waste 

water 
• An impairment on a receiving waterway can result in more stringent limitations on 

discharges 

• Discharge Monitoring Reports  
• Reporting & Recordkeeping  

• “Pollution Prevention Programs” (e.g. Long-Term Control Plan (LTCP), Operational Plan, etc.) 

A closed system and discharge is 
more “easily” controlled when 

considering the waterways use, WQ 
criteria, and anti-degradation. 
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“Hometown, USA” – Two Systems Side-by-Side 

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

Storm Sewer Lines 

Impairment? 
(use, WQ criteria, 
anti-degradation) 

No treatment 
plant 



“Hometown, USA” – MS4 

MS4 = Municipal Separate Storm Sewer System  
It is an “open” system 

MS4 collects stormwater (or 
other run-off) and returns to 

the water cycle via direct 
discharge to a waterway. 
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NPDES Permit – MS4 

Any facility that discharges wastewater directly to surface water must obtain an NPDES 
Permit (from the USEPA or state) – such as an MS4 
 
Requirements generally found in an MS4 Permit: 
• Limitations (mostly narrative) on certain pollutants discharged via the MS4 

• Why  narrative? Intent was to allow local conditions dictate numeric considerations 

• Monitoring Requirements  
• Reporting & Recordkeeping  

• “Pollution Prevention Programs”  

An open system and discharge 
concerns need to be defined when 
considering the waterways use, WQ 

criteria, and anti-degradation. 
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WWTP Permit 

• Closed System 

• Protect water quality 

• Satisfy WQ requirements of 
the CWA 

• Numeric limitations based 
on receiving waterway’s 
use, WQ criteria, and the 
anti-degradation policy 

 
 

• Implement “Pollution 
Prevention Program” 

MS4 Permit 

• Open System 

• Protect water quality 

• Satisfy WQ requirements of 
the CWA 

• Narrative limitations 
providing the ability to 
determine numeric 
considerations based on a 
receiving waterway’s use, 
WQ criteria, and the anti-
degradation policy 

• Implement “Pollution 
Prevention Program” 

 

WWTP Permit vs. MS4 Permit 



“Hometown, USA” – MS4 System Considerations 

Sewershed Boundary (MS3) 

Discharge Point (outfall) 

Pipes, Inlets, Etc. 

Municipal Facilities  

Waterway 



Outfall 201 (for MS4 Permits) 

The point where a conveyance or system of conveyances that disposes 
stormwater that are owned or operated by a municipality; and is designed 

or used for collecting or conveying storm water to a defined and 
discernible point from which pollutants are or may be discharged—and 

that discharges to waters of the United States is an Outfall. 

Outfall Not an outfall 



Outfall vs. Discharge Point 

*Only where a “significant 
nexus” exists or meets 

“adjacent” criteria 



Municipal Separate Storm Sewershed (MS3) 
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SWMP Development 



“Hometown, USA” 
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Hometown, USA has an MS4 Permit 

Annually publish at least one issue of a newsletter, pamphlet, flyer, or web site 
that includes general stormwater educational information…. 

 
Ensure adequate operation and maintenance of all post-construction 
stormwater management (PCSM) BMPs installed at all qualifying development 
and/or redevelopment projects….maintain an inventory (that includes the 
maintenance required)….note inspection activities of the BMPs… 

 
Develop and maintain a map of your regulated MS4. The map must show the 
location of all outfalls and locations and names of all surface waters/receiving 
waters that receive discharge from those outfalls…. 

 
Develop and implement measures to encourage and expand the use of Low 
Impact Development (LID)in new and redevelopment…encourage retrofitting 
LID into existing development…. 

Several requirements: 



Important regulatory and MS4 Permit language 

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.” 

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)]  



Overall Program Development Consideration 

Quantified data provides the basis of choosing 

narrative “approaches” 

EPA memorandum regarding “interim 
approach for water quality-based 
effluent limitations in storm water 
permits (such as an MS4 Permit): 
 

QUESTION 9: The interim permitting 
approach states that permits should 
include monitoring programs to 
generate necessary information to 
determine the extent to which permits 
are providing for the attainment of 
water quality standards. What types of 
monitoring should be included and 
how much monitoring is necessary? 



Overall Program Approach Consideration 

ANSWER 9: The amount and types of monitoring necessary will vary depending on the 
individual circumstances of each storm water discharge. EPA encourages dischargers and 
permitting authorities to carefully evaluate monitoring needs and storm water program 
objectives so as to select useful and cost-effective monitoring approaches. For most 
dischargers, storm water monitoring can be conducted for two basic reasons:  
 1) to identify if problems are present, either in the receiving water or in the 
 discharge, and to characterize the cause(s) of such problems; and  
 2) to assess the effectiveness of storm water controls in reducing contaminants 
 and making improvements in water quality. 



Back to the SWMP design requirements 

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)]  
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Maximum Extent Practicable (MEP) 

It is recognized that "pollutant reductions that represent MEP may be different for each 
small MS4, given the unique local hydrologic and geologic concerns that may exist and 
the differing possible pollutant control strategies. Therefore, each permittee will 
determine appropriate BMPs to satisfy each of the six minimum control measures 
through an evaluative process" (Federal Register, Volume 64, No. 235, page 68754, 
December 8, 1999.).  
 

The preamble to the Federal 
Register states: "EPA has 
intentionally not provided a 
precise definition of MEP to 
allow maximum flexibility in 
MS4 permitting. MS4s need 
the flexibility to optimize 
reductions in storm water 
pollutants on a location-by-
location basis…” 

Source: CA.gov 



Protect Water Quality 

In reality, the most general of the three requirements…but a very simple objective overall 

“Keep pollution out of water supplies” 

Source: wwf.panda.org 

Examples: 
• Controlling impacts from new 

or existing development. 
 

• Waste management 
 

• Education 
 

• Use of different products 
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Satisfy Appropriate Water Quality Requirements of the CWA 

The “meat” of the requirements…there are three applicable WQ requirements of the CWA: 

1. Designated Uses 
• States must identify and designate how 

each waterbody in the state is used.  

2. Water Quality Criteria 
• States must set specific numeric criteria 

and/or narrative criteria necessary to 
protect each designated use. 

3. Anti-degradation Policy 
• Rules (or policies) to protect existing uses 

and prevent clean waters from being 
degraded. 



How do we design a 
SWMP to meet these 

requirements? 



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 

 



EPA “Protocol” – cont’d 



EPA “Protocol” 



Stormwater Management Program (SWMP) 

The SWMP is the programmatic document for managing the MS4 Permit and the quality 
of discharges….addresses and outlines rationale, decision processes, and so on. 

USEPA Expectations: 
If discharging to an impaired water, 
verify the SWMP discusses:  
• How discharges of pollutants of 
concern will be controlled  
 

• How the operator will ensure 
discharges will not cause or 
contribute to exceedances of water 
quality standards  
 

• Measures and BMPs that will 
control these discharges  



SWMP Contents – Narrative  

Processes, schedule(s), etc. to 
facilitate permit requirements 

Rationale, decision points, etc. 



SWMP Contents - Visuals 



Process Described – Narrative for “Receiving Waterways” 



Process Described – Narrative for MS3s 



Process Described – Narrative for Pollutants of Concern 



Process Described – Develop program goals 



Process Described – Assess goal progress 



SWMP Contents - Visuals 



Summary of a SWMP 

In the end, the purpose of the SWMP is the description(s) and schedule(s) of the 
processes to reach decisions based on documented rationale to protect, preserve, 
or improve the quality of Waters of the U.S. receiving stormwater discharges. 
Developing an appropriate SWMP will lead to more cost-effective and 
“meaningful” activities and achieve CWA, NPDES, and permit compliance.  



SWMP Development – Step 1 

The SWMP is your set of specifications to guide a program….a “choose your own 
path” book as well 
 
Initially, gain an understanding and establish 
• Receiving waterways (and health of the streams) 
• Outfalls and MS3 boundaries 
• Nature of the system (input points) 

Establish procedures for reaching decisions, 
roles and responsibilities, assessment 
criteria, and so on 



SWMP Implementation – Step 2 

Only consider the waterway and discharge point…establish “pollutants of concern” 
 
Remember: 
• The CWA is about protecting the beneficial uses of surface waters 
• The CWA includes WQ Standards Requirements – that are about the stream 

• Designated Uses, WQ criteria, anti-degradation policy 
• The NPDES is the mechanism in place to facilitate these requirements (MS4 Permit)  

In turn, for SWMP development, a 
municipality needs to determine: 
• “Is my MS4 discharging pollutants that 

are the same as the impairment of the 
waterway?” 
• Contributing to the impairment? 

• “Is my MS4 discharging any pollutants 
that could impair the waterway?”  

 

Sample discharges …understand health 
of the receiving waters 
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SWMP Contents – Visual for SWMP Goals 



 

MS4 Permit Program Management 
 

MCMs support the SWMP 



Hometown, USA has an MS4 Permit 

Annually publish at least one issue of a newsletter, pamphlet, flyer, or web site 
that includes general stormwater educational information…. 

 
Ensure adequate operation and maintenance of all post-construction 
stormwater management (PCSM) BMPs installed at all qualifying development 
and/or redevelopment projects….maintain an inventory (that includes the 
maintenance required)….note inspection activities of the BMPs… 

 
Develop and maintain a map of your regulated MS4. The map must show the 
location of all outfalls and locations and names of all surface waters/receiving 
waters that receive discharge from those outfalls…. 

 
Develop and implement measures to encourage and expand the use of Low 
Impact Development (LID)in new and redevelopment…encourage retrofitting 
LID into existing development…. 

Several requirements: 



Sidebar on SWMP Development – MCMs 

Choose BMPs in reverse order 
• MCM 6: Good Housekeeping 
• MCM 5: Post-Construction SWM 
• MCM 4: Construction Site Runoff Control 
• MCM 3: Illicit Discharge & Detection 
• MCM 2: Public Involvement & Participation 
• MCM 1: Public Education & Outreach 
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The MCMs are “tools”  

for SWMP facilitation 
  



Public Education & Outreach (MCM 1)  

---Active vs. passive outreach--- 
 
Educational materials (pamphlets, booklets, flyers, etc.) 
 
Educational outreach methods (radio commercials, interactive displays, etc.) 
 
Interactive events (meetings, local “fair” booth, etc.) 

MCM 1 is a set of 
communication tools 

(dominated by 
communication techniques 

and marketing). 



Public Involvement & Participation (MCM 2)  

An “extension” of the overall program….but performed by the “public.” 
 
Monitoring by “others,” educational outreach by “others,” and so on 
 
Component of the program that allows for public input 

MCM 2 is a variety of tools 
based on whatever 
“others” perform, 

complete, and so on. 



Illicit Discharge Detection & Elimination (MCM 3)  

Field investigations to detect illicit materials before entering the system, in 
the system, and exiting the system (outfall screening) 
 
Chemical analyses  
 
Tracing (dye, smoke, TV, etc.) 
 
Regulation(s) 

MCM 3 is a set of field, 
administrative, and 

technical tools. 



Construction Site Runoff Control (MCM 4)  

---System (MS4) protection mechanism--- 
 
In place to help ensure “others” (construction site operators) are implementing 
and maintaining their tools. 
 
Inspections and enforcement 
 
Regulation(s) 

MCM 4 is a set of “back-
stop” tools to help protect 

your system. 



Post-Construction Stormwater Management (MCM 5)  

---System (MS4) protection mechanism--- 
 
Standards and performance criteria for structural and non-structural BMPs 
treating stormwater associated with new development (and re-development)  
 
Inspections, administration, and enforcement 
 
Regulation(s) 

MCM 5 is primarily a set of 
engineering-based tools 
related to performance 

and supported by 
administrative tools to 

help protect your system. 



Good Housekeeping for Municipal Operations (MCM 6)  

---Most “important” set of tools--- 
 
A set of structural and non-structural approaches, practices, etc. intended to 
compliment activities and facilities for protection of water quality 
 
Training  
 
Maintenance  

MCM 6 is a set of tools to 
either compliment 

activities and facilities 
(prevention), or improve 
water quality (reduction). 



How the MCMs support the SWMP 

• Provides tools and mechanisms to help identify if issues or problems arise and 
avenues for resolution with the intent to reduce the potential for the MS4 causing 
an exceedance to water quality standards. 
 

• Provides tools and mechanisms to help administer approaches with the intent to 
reduce the MS4 contributing to an exceedance to water quality standards. 

 



MCMs in the issued MS4 Permit 

In PA: they assist with “not causing an 
exceedance to water quality standards.” 
 
• Distribute a pamphlet regarding general 

stormwater pollution 
 

• Screen outfalls 
 

• Hold a public meeting annually 
 

• Keep an inventory of facilities and 
activities that could generate or impact 
stormwater runoff 



 

MS4 Permit Program Management 
 

SWMP Implementation 
Example 



SWMP Implementation - Example  

• Have your SWMP developed 
 

• Individual MCM Plans 
developed  
 

• Impaired Waters Plan, etc. 
developed 

What do we do now?!? 



Characterization of stormwater discharges 



TSS vs. turbidity 



TSS vs. turbidity 



Conducted field investigation as well 

• Area (MS3) collected by the system is entirely low-density to medium-density 
residential land uses (approximately 30 homes overall). 
 

• A basin (with a sediment removal function) serves a portion of the area for the 
medium-density residential area (small housing development) – basin is not being 
maintained properly (erosion and bare soils observed in the basin; sediment build-up 
observed). 
 

• A number of yards had disturbed soils or exposed soils (no vegetation established) (a 
high number of small home projects were underway – storage shed, new patio, etc.). 
 

• Most homes had debris collection areas (or pseudo-compost bins) present that 
contained debris such as old leaves, branches, and so on immediately in drainage 
patterns. 
 

• Presence of sediment and debris on roadways, with heavy accumulation at inlets. 
 

• Presence of sediment deposition at outfall discharge area. 



SWMP – Quantitative Goal 

All SWMP goals include the following information: 
• Description of the goal 
• Target goal date 
• Rationale behind the goal 
• Measurement of the goal (including interim milestones) 
• BMPs that will be used to support facilitation of the goal 

Goal “in a nutshell” 
• Reduce TSS observed in 

discharges at MS4 Outfall 001 
to below 50 mg/L 

• Over 3 years 
• Reduction supports efforts 

associated with sediment 
reductions for CBPRP 

• Will measure concentrations 
once per year (October)  



SWMP Goal – Need to pick the tools 

MCM 6 (Good Housekeeping) 
• Street sweeping four times (every other month) from April – October 

• Keep track of sediment/debris removed (tonnage) 
• Shovel and remove sediment build-up adjacent to inlets in conjunction with street 

sweeping 
• Keep track of sediment/debris removed (tonnage) 

• Inspect inlets at same time for sediment build-up, remove sediment from inlets 
• Keep track of inlets inspected vs. inlets that required sediment removal (along 

with amount of sediment removed) 
• Confirm agreement with neighboring municipality allowing homeowners to drop off 

landscape debris (including soil) at composting facility.  
 
MCM 5 (PCSM) 
• Send letter to basin owner outlining maintenance needs and corrective action 

currently needed. 
• Returns the basin to intended design and operational function 

• Inspect basin annually to ensure it is maintained 
• Ensures basin is operating and maintained as intended 

 
MCM 4 (Construction Site Runoff Control) 
• Require E&S Controls with small projects permits (update ordinance) 

 



SWMP Goal – Need to pick the tools cont’d 

MCM 3 (IDD&E) 
• Screen outfall once a year during dry weather for presence of sediment deposition  

• Visual comparisons year-to-year for changes in sediment deposition to support 
goal for sediment reductions 

• Screen inlets (per MCM 6) 
 

MCM 2 (Public Participation) 
• Invite the homeowners (TAG) in MS3 to annual MS4 meeting to communicate issue 

and responsibilities. 
• Send invite to all homeowners, anticipate 10% participation first year 

• Tied to MCM 1….with homeowner “improvements.” 
 
MCM 1 (Public Outreach) 
• Generate flyer for MS3 outlining problems, responsibilities, and methods the 

homeowners can help with addressing the issues. Emphasize ability to delivery 
landscape debris to neighboring municipality composting facility.  
• Send to all 30 homeowners every year 
• Use concentration reduction monitoring as measurement of progress 

 
 



SWMP Goal – Summary   

Primary “tools” selected to support SWMP goal: 
• BMP #1: Street sweeping under MCM 6 
• BMP #2: System maintenance under MCM 6 
• BMP #3: Public outreach and corresponding homeowner “improvements” under MCMs 1&2 
• BMP #4: maintained basin under MCM 5 



SWMP Goal – MEP Details (preliminary)   

Primary “tools” selected to support SWMP goal: 
• BMP #1: Street sweeping under MCM 6 
• BMP #2: System maintenance under MCM 6 
• BMP #3: Public outreach and corresponding homeowner “improvements” under 

MCMs 1&2 
• BMP #4: maintained basin under MCM 5 



SWMP Goal – Year 1 Assessment 

Went out in October, and collected samples (wet weather/stormwater discharges) 
• MEP showed a desired concentration of ~165 mg/L 
• Results came back at 195 mg/L 

 
Individual BMP analysis summary: 
• Street sweeping consistently removed a significant amount of sediment (every other month) 
• System maintenance: always sediment built up that had to be removed, over half of inlets 

had to have sediment removed (every other month)…did not decrease at end of year 
• Public outreach/participation: 4 homeowners showed up to meeting, and want to do “the 

right thing” 
• Basin was repaired, and is functioning as intended (per inspection)  

 
Supporting BMP analysis summary 
• Sediment deposition at outfall discharge point still significant (per dry weather screening) 
• One small project permit issued, and homeowner installed E&S Controls during project 
• Field investigation revealed significant exposed areas on properties still exist, several homes 

stabilized however  



SWMP Goal – Year 1 Modifications (Iterative Process) 

• Increase street sweeping and system maintenance to once 
per month from April-October 
• Homeowner “improvements” should result in 

decrease of frequency in future 
 

• Conduct outreach efforts twice during year 2 



SWMP Goal – Year 2 Assessment 

Went out in October, and collected samples (wet weather/stormwater discharges) 
• MEP showed a desired concentration of ~125 mg/L 
• Results came back at 90 mg/L 

 
Individual BMP analysis summary: 
• Street sweeping consistently removed a significant amount of sediment during first part of 

year, but “tailed off” during second half of year (less per load) (every month) 
• System maintenance: always sediment built up that had to be removed during first half of 

year, over half of inlets had to have sediment removed (every month)…did a decrease in 
sediment observed and removed decreased significantly during second half of year 

• Public outreach/participation: 6 “new” homeowners showed up to meeting, and want to do 
“the right thing” 

• Basin was inspected, and was maintained and is functioning as intended   
 

Supporting BMP analysis summary 
• Sediment deposition at outfall discharge point much less from a visual comparison (per dry 

weather screening) 
• Two small project permits issued, and homeowners installed E&S Controls during project 
• Field investigation revealed a number of previously exposed areas on properties have been 

stabilized….noticeable decrease in the number of “debris piles.”  



SWMP Goal – Year 2 Modifications (Iterative Process) 

• Back down street sweeping and system 
maintenance to every other month from 
April-October 
• Homeowner “improvements” should 

continue to result in decrease of 
frequency in future 

 
• Maintain outreach efforts twice during year 3 

again 



SWMP Goal – Year 3 Assessment 

Went out in October, and collected samples (wet weather/stormwater discharges) 
• MEP showed a desired concentration of ~50 mg/L 
• Results came back at 20 mg/L 

 
Individual BMP analysis summary: 
• Debris removed by street sweeping consistently and significantly decreased every other 

month 
• System maintenance: sediment build-up had to be removed early in the year, but essentially 

no build-up by the end of the year 
• Public outreach/participation: 6 more “new” homeowners showed up to meeting, and want 

to do “the right thing” 
• Basin was inspected, and was maintained and is functioning as intended   

 
Supporting BMP analysis summary 
• Sediment deposition at outfall discharge point is essentially non-existent  
• One small project permit issued, and homeowner installed E&S Controls during project 
• Field investigation revealed a number of previously exposed areas on properties have been 

stabilized….noticeable decrease in the number of “debris piles” for second straight year. 



SWMP Goal Achieved 

MS3 classification changed to “Low Priority.” 
• Dry weather screening once a permit term 
• Characterization of stormwater discharges and MS3 once a permit term 
• Street sweeping and system maintenance once a year (in spring) 
• Homeowners in MS3 are no longer a Priority TAG 
• Maintain agreement with neighboring municipality for residents to use compost facility 
• Conduct basin inspection once a permit term….have homeowner submit “Maintenance 

Verification Form” annually 



SWMP - Considerations 

• If you have multiple areas that become classified “High Priority,” do not try to address all of 
them at once if you do not have the resources….prioritize and address based on 
prioritization ranking 
 

• If you are not going to achieve a goal based on the original timeline – extend the goal date 
per the iterative process (annual assessment). Likewise, if you are performing better than 
anticipated, you can move the goal date up.  
 

• If goal progress is underperforming, may need to inject more BMPs (including physical 
facilities or structural BMPs per the Impaired Waters Plan).  
 

• At times, you may “top out” below the intended goal value….in this case, your current set of 
tools represent the most that can be done and you have actually achieved Maximum Extent 
Practicable.   



 

MS4 Permit Program Management 
 

USEPA Audit/Review 



EPA View – “mock audit” (of scenario example)  

**Potential Permit Violation: Measurable improvements of the PEOP (PAG-13, 
Appendix A, Stormwater Management Program, MCM #1, BMP #1) 
The PEOP fails to outline performance criteria and effectiveness considerations to “achieve 
measurable improvements in the target audience’s understanding…” An essential aspect of a 
SWMP is assessing program (including individual elements (e.g. MCMs) of the SMWP) effectiveness 
based on measurable goals. While publishing a newsletter (or similar) and documenting the 
newsletter was published can be considered a measurable goal, it fails as a measureable goal that 
could indicate the effectiveness of the newsletter distribution.  

**Significant Concern: PEOP rationale 
The PEOP fails to describe or outline decision processes and/or rationale for: 
• Why target audience groups are selected  
• Targeted pollutant sources 
  
Essentially, there is no rationale or relationship for the primary educational efforts and what should be 
a primary focal point of the SWMP (303(d) listed impairments). The primary impairments associated 
with urban/suburban causes include siltation (or sediment) and pathogens. However, the primary 
piece of educational efforts focuses on nutrients (Nitrogen and Phosphorus). No reasonable rationale 
could be provided for selecting the educational materials. Additionally, the PEOP fails to support or 
coordinate with the other MCMs. 

  



Program Rationale 



USEPA Audit Policy 



USEPA Audit Policy  

Regulated entities that satisfy the following conditions are eligible for Audit Policy 
benefits. Even if an entity fails to meet the first condition - systematic discovery - it can 
still be eligible for 75% penalty mitigation, and a recommendation for no criminal 
prosecution of the violations. 
 
Systematic discovery of the violation through an environmental audit or the 
implementation of a compliance management system.  
Voluntary discovery of the violation was not detected as a result of a legally required 
monitoring,sampling or auditing procedure. 
Prompt disclosure in writing to EPA within 21 days of discovery or such shorter time as 
may be required by law. Discovery occurs when any officer, director, employee or agent of 
the facility has an objectively reasonable basis for believing that a violation has or may 
have occurred. 
Independent discovery and disclosure before EPA or another regulator would likely have 
identified the violation through its own investigation or based on information provided by 
a third- party. 



USEPA Audit Policy  

Correction and remediation within 60 calendar days, in most cases, from the date of 
discovery. 
Prevent recurrence of the violation. 
Repeat violations are ineligible, i.e., the specific (or closely related) violations have 
occurred at the same facility within the past 3 years or those that have occurred as part 
of a pattern at multiple facilities owned or operated by the same entity within the past 5 
years; if the facility has been newly acquired, the existence of a violation prior to 
acquisition does not trigger the repeat violations exclusion. 
Certain types of violations are ineligible such as those that result in serious actual harm, 
those that may have presented an imminent and substantial endangerment, and those 
that violate the specific terms of an administrative or judicial order or consent 
agreement. 
Cooperation by the disclosing entity is required. 



CWA Audits/Inspections 

Stormwater pollution occurs when debris, chemicals, 
sediment or other pollutants are washed into storm 
drains and flows into water bodies.  The CWA, and 
its implementing regulations, requires that certain 
industrial facilities, construction sites, and Municipal 
Separate Storm Sewer Systems (MS4) obtain 
coverage for their stormwater discharges under an 
NPDES permit, develop a Stormwater Pollution 
Prevention Plan (SWPPP) or Stormwater 
Management Plan (SWMP) and put measures in 
place to prevent discharges of pollutants in 
stormwater runoff.   
 
EPA conducts inspections of three types of facility 
operations subject to the storm water regulations: 
• construction sites 
• industrial sites 
• Municipal Separate Storm Sewer Systems (MS4) 



CWA Audits/Inspections 

These inspections involve: 
• reviewing the storm water permit, the SWPPP or SWMP, and stormwater records 

and reports 
• interviewing personnel knowledgeable of the SWPPP or SWMP and facility 

operations 
• reviewing and observing best management practices and control measures in 

place, and 
• sampling stormwater discharges if appropriate. 

For MS4 operators, EPA also conducts audits designed to provide a comprehensive 
review of primary facets (or program elements) of the Stormwater Management 
Program (SWMP), namely: 
◦control of illicit discharges, 
◦discharges from construction sites (active and post construction), 
◦discharges from industrial facilities (typically only for the largest MS4s), 
◦implementation of pollution prevention/good housekeeping practices, and 
◦involvement of and outreach to the public. 



MS4 Audit/Inspection Purpose 

To determine if your program (whether developed or currently in 
development) meets the requirements of the MS4 Permit and 

stormwater program to promote and produce higher water quality of 
“Waters of the U.S.” as defined within the meaning of Section 502 of the 

CWA, 33 USC Section 1362, and 40 CFR Section 122.2. 



MS4 Audit/Inspection “Front-end” Protocol 

• Selection Process 
 

• Notification to the permittee 
 

• Information Request (by EPA) 
 

• Draft Agenda 



Example agenda 



MS4 Audit vs. Inspection 

• Audit 
 

• Overall picture of your program 

• Determine you are doing what 
you said you are doing (or will be 
doing) in your annual report, 
SWMP, etc. 

• All BMPs are generally reviewed 

 

Phase II MS4 Audits are generally 1-2 
days 

• Inspection 
 

• 1-2 BMPs are “inspected” 

• Generally a reason for the 
inspection (EPA initiative, citizen 
complaint, etc.) 

• Pre-permit reissuance 

• Audit prerequisite  

 

Phase II MS4 Inspections will be at 
least 2 days 



Example – in the field “focus” 



So…you receive a phone call from EPA 
  



Front-end activities for EPA Audit 

• Review your permit 
 

• Ask for a copy of latest annual report (possibly…probably already have 
a copy) 
 

• Ask for a copy of your SWMP and review (possibly…may request to 
see it during the audit) 
 

• Set date(s) and times (draft agenda) 
 

• Request an elected official (most likely the chair) be present 
(especially for the entrance and exit interviews) 



Example questions during Audit 

• Who does what? How do they do it? What do they do? How do you 
document? And so on, so on…. 
 

• What legal authority do you have? 
 

• How do you handle citizen complaints? How do you track them? 
 

• Do you believe your program is effective? Do you have enough people 
to run the program effectively?  



Audit checklist 

• May be tailored to preliminary review of 
provided information, or may be a 
“standard” checklist 
 

• “Mock” audits….use a combination of: 
• EPA “Protocol for Conducting 

Environmental Compliance Audits 
under the Stormwater Program” 

• NPDES Compliance Inspection 
Manual 

• MS4 Program Evaluation Guidance 
Manual (2007 Field test version) 



EPA “Protocol” 



EPA NPDES Compliance Inspection Manual 



EPA MS4 Program Evaluation Guidance Manual 



EPA MS4 Program Evaluation Guidance Manual cont’d 



EPA MS4 Program Evaluation Guidance Manual cont’d 



EPA MS4 Program Evaluation Guidance Manual cont’d 



EPA MS4 Program Evaluation Guidance Manual cont’d 



Results of EPA Audits/Inspections – Report 



Results of EPA Audits/Inspections – Enforcement Action 



Results of EPA Audits/Inspections – AO 



 

MS4 Permit Program Management 
 

Mock Inspection Examples 



Self-audits 



Mock Inspection Examples 

Public Works Facilities 
 
Outfall discharges 
 
Source Control(s) 



Public Works Facilities – Fueling Areas 



Public Works Facilities – Fueling Areas 



Public Works Facilities – Fueling Areas  



Public Works Facilities – Fueling Areas 



Public Works Facilities – Fueling Areas (inspections)  



Important Note 

Do not treat all activities and 
facilities equally 



Public Works Facilities – General Material Storage 



Public Works Facilities – Waste Management  



MCM 6 – EPA “Protocol” 



MCM 6 – EPA “Protocol” 



MCM 6 – EPA “Protocol” 



MCM 6 – EPA “Protocol” 



Public Works Facilities – self-audit (documentation review) 



Public Works Facilities – self-audit (field review) 



MCM 6 – Basic Recommended Approach (The Platform)  

1. Develop your inventory (list) – all facilities and activities 
- For facilities: conduct a “WQ Impact Assessment” for prioritization 
- For both: indicate pollutants that could be generated or could pollute 

stormwater run-off  
- Ultimately want to itemize groupings of facilities (specifically the MS4) 
 

2. Develop Primary O&M Plan Component 
- start with Standard Operating Procedures (SOPs) for the activities  

- “tag” activities to facilities (e.g. mowing at the park or re-paving    

 township roads) 
- Select BMPs to compliment SOPs - both activities and facilities (e.g. 

protect inlets during re-paving operations) 
- Assign “conditions” to the BMPs (e.g. protect inlets that would receive 

drainage in areas of re-paving, maintenance of the inlet protection 
devices, inspection requirements, and so on) 

 
  



MCM 6 – How it is supposed to work  

• You continually conduct a set of operations complimented by water quality 
protection BMPs to prevent or reduce the discharge of pollutants to the 
system and ultimately receiving waterways. This may include additional BMPs 
to compliment the system as a whole (e.g. street sweeping). 
 

• The SWMP itself is supposed to be designed and administered with the intent 
to identify and respond to issues, poor health of receiving waterways, and so 
on based on delineated and prioritized areas (MS3s). 
 

• When an issue does arise (with the nature of stormwater discharges), the 
SWMP is supposed to react to specifically reduce the pollutant(s) of concern 
discharging by Maximum Extent Practicable (MEP) methodology.  
 

• Through the SWMP – a group of activities, BMPs, etc. under the MCMs and 
other elements of the SWMP (e.g. Impaired Waters Plan) are selected to 
specifically reduce the pollutant(s) of concern discharging – the SWMP goal 

  



MCM 6 – How it is supposed to work  

• For example purposes, there is a sediment issue that the SWMP is responding 
to within a specific MS3 tied to an MS4 Outfall discharging to a waterway with 
a sediment impairment.  
 

• The activities and/or BMPs selected under MCM 6 include street sweeping 
and system cleaning (could be increased system cleaning) in the MS3 as 
components to specifically reduce sediment in discharges. (BMPs and/or 
activities are selected from other MCMs as well….public education (MCM #1) 
and increased illicit discharge monitoring (MCM #3). 
 

• For the first year, records are kept of the amount of sediment removed from 
street cleaning and system cleaning (along with measurements of the other 
MCMs). The SWMP “measures” progress by re-characterizing the nature of 
the sediment in stormwater discharges to conduct a progress assessment of 
the SWMP goal by MEP methodology (beginning of the “iterative process”) at 
the end of the first year. 

  



MCM 6 – How it is supposed to work  

• If the SWMP goal assessment indicates the reduction in sediment is on track 
with the established SWMP goal (following the desired trend)….then the 
rationale is appropriate for holding activities and BMPs constant until the goal 
is achieved. 
 

• If the SWMP goal assessment indicates the reduction in sediment is above and 
beyond expectations…then a decision needs to be made that could include 
revising the goal timeline (shorter timeframe), keeping the timeline the same 
but adjusting the BMPs used to allocate resources in other needed areas, etc. 
 

• If the SWMP goal assessment indicates the reduction in sediment is falling 
short of expectations established…then a decision needs to be made that may 
result in increased frequency of street sweeping, adjusting timeframes, etc. 
 

*Note on increased frequency of street sweeping and MEP. 

  



MCM 6 – How it is supposed to work  

On an annual basis, assess performance (documented self-audit) 
and plan/implement adjustments to reduce and/or eliminate 

pollutants. 
  



“Mock Audit” - Receiving Waterways 



“Mock Audit” - Receiving Waterways 



“Mock Audit” - Receiving Waterways 



Stormwater Management Program (SWMP) 

The SWMP is the programmatic document for managing the MS4 Permit and the quality 
of discharges….addresses and outlines rationale, decision processes, and so on. 

USEPA Expectations: 
If discharging to an impaired water, 
verify the SWMP discusses:  
• How discharges of pollutants of 
concern will be controlled  
 

• How the operator will ensure 
discharges will not cause or 
contribute to exceedances of water 
quality standards  
 

• Measures and BMPs that will 
control these discharges  



Common Program Issues (per USEPA) 

• Permittee does not describe a formal, coordinated program framework 
 

• SWMP does not identify pollutants of concern or program priorities  
 

• Program does not have measureable goals to track and quantify progress 
towards desired outcomes 
 

• No SWMP planning document(s) exist to guide the implementation of 
SWMP components  
 

• The SWMP has not been revised and updated based on evaluations of 
effectiveness 



“Mock Audit” – Source Control 

This “mock audit” example essentially applies to the bulk of the rest of the 
SWMP (specifically most of the MCMs). 



“Mock Audit” – Source Control 



“Mock Audit” – Source Control 



“Mock Audit” – Source Control 



“Mock Audit” – Source Control 



“Mock Audit” – Source Control 



 

MS4 Permit Program Management 
 

Inspection Variances 



MCM 1 Findings 



MCM 1 Findings - EPA “Mock Audit” 



MCM 1 – EPA “Protocol” 



MCM 1 – EPA “Protocol” cont’d 



MCM 1 – EPA Program Evaluation Manual 



MCM 3 Findings 



MCM 3 Findings - EPA “Mock Audit” 



MCM 3 Findings - EPA “Mock Audit” cont’d 



MCM 3 – EPA “Protocol” 



MCM 3 – EPA “Protocol” cont’d 



MCM 3 – EPA “Protocol” cont’d 



MCM 4 Findings 



MCM 4 Findings - EPA “Mock Audit” 



Sharing Responsibility – EPA “Protocol” 



MCM 6 Findings 



MCM 6 Findings - EPA “Mock Audit” 



MCM 6 – Annual Training Plan 



 

MS4 Permit Program Management 
 

Supporting Documentation 



Supporting documentation 

Essentially need the paperwork (documentation) to “match” 
what you do. 



Supporting Documentation – Annual Assessment  



Supporting Documentation – Annual Assessment cont’d  



Supporting Documentation – Annual Assessment cont’d  



Supporting Documentation – Priority Areas 



Supporting Documentation – Important documents 

• Annual Report 
 

• Annual “self-certification” 
 

• Annual SWMP Review and Assessment  



Collected documentation is intended to support 

your annual assessment and allow you to adjust 

focus areas, intensity of activities, and overall 

approach to an “issue.” 
  



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 
mike@landstudies.com 
717-627-4440 


