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Introduction - Agenda 

Introduction and Background (10-15 minutes) 
 

Outfalls vs. discharge points (10-15 minutes) 
 

Discharge parameter selection and sampling (30-40 minutes) 
 

Primary IDD&E processes (25-35 minutes) 
 

Wet weather/dry weather monitoring (15-20 minutes) 
 

Quality Control (QC) considerations (10-15 minutes) 
 

Documentation and assessments (15-20 minutes) 
 

Program goal support/monitoring (10-15 minutes) 
 

Discussion & Questions 



 

Outfall Screening/Monitoring 
 

Introduction & Background 



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)  



Clean Water Act (CWA) 

 

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

habitat, etc.)…Do not cause and/or contribute to an impairment of a 
receiving waterbody. 

• Purpose is carried out through NPDES Permits (e.g. MS4 Permit) that must 
adhere to specific requirements for water quality.  

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



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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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)]  



MS4 Permit Program (SWMP) – Management and Elements 

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 

 



SWMP Elements – MCMs 

• MCM 1: Public Education & Outreach 
• MCM 2: Public Involvement & Participation 
• MCM 3: Illicit Discharge Detection & 

Elimination (IDD&E) 
• MCM 4: Construction Site Runoff Control 
• MCM 5: Post-Construction SWM 
• MCM 6: Good Housekeeping 
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Do we generally tie and 
limit  screening/ 

monitoring tasks to one 
of the MCM’s? 



Screening/Monitoring activities 

Screening/monitoring activities directly and indirectly support 
the following Protocol aspects in bold font: 
• 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 

 



Illicit Discharge Detection & Elimination (MCM 3)  

REGULATORY LANGUAGE: 
 
(3) Illicit discharge detection and elimination.  
 
     (i) You must develop, implement and enforce a program to detect and 
 eliminate illicit discharges (as defined at § 122.26(b)(2)) INTO your 
 small MS4. 
 

Illicit Discharge definition: 
 

Illicit discharge means any discharge TO a 
municipal separate storm sewer that is not 
composed entirely of storm water except 
discharges pursuant to a NPDES permit (other 
than the NPDES permit for discharges from the 
municipal separate storm sewer) and 
discharges resulting from fire fighting activities.  
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Illicit Discharge Detection & Elimination (MCM 3)  

REGULATORY LANGUAGE cont’d: 
 
(ii) You must: 
 

     (A) Develop, if not already completed, a storm sewer system map, showing 
 the location of all outfalls and the names and location of all waters of 
 the United States that receive discharges from those outfalls; 
 

     (B) To the extent allowable under State, Tribal or local law, effectively 
 prohibit, through ordinance, or other regulatory mechanism, non-
 storm water discharges INTO your storm sewer system and 
 implement appropriate enforcement procedures and actions; 
 

     (C) Develop and implement a plan to detect and address non-storm water 
 discharges, including illegal dumping, TO your system; and 
 

     (D) Inform public employees, businesses, and the general public of hazards 
 associated with illegal discharges and improper disposal of waste. 
 



Illicit Discharge Detection & Elimination (MCM 3)  

REGULATORY LANGUAGE cont’d: 
 

(iii) You need address the following categories of non-storm water discharges 
OR flows (i.e., illicit discharges) only if you identify them as significant 
contributors of pollutants to your small MS4*:  
• water line flushing,  
• landscape irrigation,  
• diverted stream flows,  
• rising ground waters,  
• uncontaminated ground water infiltration (as defined at 40 CFR 35.2005(20)),  
• uncontaminated pumped ground water,  
• discharges from potable water sources,  
• foundation drains,  
• air conditioning condensation,  
• irrigation water, 
• springs,  
• water from crawl space pumps,  
• footing drains,  
• lawn watering,  
• individual residential car washing,  
• flows from riparian habitats and wetlands,  
• dechlorinated swimming pool discharges, and  
• street wash water  

*Discharges or flows from fire 
fighting activities are excluded 
from the effective prohibition 
against non-storm water and 

need only be addressed where 
they are identified as significant 
sources of pollutants to waters 

of the United States 

https://www.law.cornell.edu/cfr/text/40/35.2005


Illicit Discharge Detection & Elimination (MCM 3)  

REGULATORY LANGUAGE cont’d: 
 

(iv) Guidance: EPA recommends that the plan to detect and address illicit 
discharges include the following four components:  
• procedures for locating priority areas likely to have illicit discharges; 
• procedures for tracing the source of an illicit discharge;  
• procedures for removing the source of the discharge; and  
• procedures for program evaluation and assessment.  
 

EPA recommends visually screening outfalls during dry weather and 
conducting field tests of selected pollutants as part of the procedures for 
locating priority areas. Illicit discharge education actions may include storm 
drain stenciling, a program to promote, publicize, and facilitate public 
reporting of illicit connections or discharges, and distribution of outreach 
materials. 



So what does all the legal 
jargon mean? 



IDD&E Processes 

• Processes and procedures 
associated with pollutants and 
PRIOR TO system entry. 

 

• Processes and procedures 
associated with pollutants and IN 
the system. 

 

• Processes and procedures 
associated with discharge (or EXIT) 
from the system. 

Screening/monitoring applies 
to all three processes. 



Illicit Discharge Detection & Elimination (MCM 3)  

 

EPA recommends visually screening 
outfalls during dry weather and 
conducting field tests of selected 
pollutants as part of the procedures for 
locating priority areas. Illicit discharge 
education actions may include storm drain 
stenciling, a program to promote, 
publicize, and facilitate public reporting of 
illicit connections or discharges, and 
distribution of outreach materials. 



Checklist of items to address (processes and procedures) 

• System Map 
 

• Determining Priority Areas 
 

• Enforcement Procedures & Actions (incl. ordinance) 
 

• Detecting illicit discharges 
 

• Tracing a source of an illicit discharge 
 

• Removing a source of an illicit discharge 
 

• Evaluation and assessment 
 

• Education 
 
Need a framework to work within to address the checklist and facilitate a 
compliant program.  



 

Outfall Screening/Monitoring 
 

Outfalls vs. Discharge Points 



Outfall vs. Discharge Point 

*Only where a “significant 
nexus” exists or meets 

“adjacent” criteria 



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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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 301 (SWMP defined example) 

The point where the regulated conveyance or system of conveyances that 
disposes stormwater that are owned or operated by the borough; and is 
designed or used for collecting or conveying storm water to a defined and 
discernible point owned and operated by the borough from which 
pollutants are or may be discharged—and that discharges to Waters of 
the United States/Surface Waters of the Commonwealth of Pennsylvania 
is an MS4 Outfall. 



Don’t forget “other” outfalls that are applicable 



Don’t forget “other” outfalls that are applicable (cont’d) 



So now we feel good that 
we know what an outfall 
is, what do we do with 

this knowledge? 



“It’s all about the streams” 

Receiving waterbodies are those waterbodies with a defined reach code and/or 
common identifier, and found within the National Hydrography Dataset (NHD) and 
shown within the USGS database. PADEP WAVE Silverlight and/or eMapPA are further 
referenced for additional receiving waterbody information. The National Wetlands 
Inventory (NWI) is additionally referenced to locate jurisdictional wetlands that are 
treated as receiving waterbodies where discharge points (outfalls) are present. Per the 
Clean Water Rule, drainage from wetlands are not considered receiving waterways 
(unless the drainage channel is shown within the NHD and/or has a COMID).  





EPHRATA BOROUGH MS4 RECEIVING WATERBODIES LIST - STREAMS and WATERBODIES (NHD) 
8/14/16 

General ID Reach Code COMID Geographic Reference 
Length (Mi.) 

(streams) 
Area (ac) (w-

bodies) 
Protected 
Designated Uses 

GNIS Name ("Common 
Name") 

303(d) 
categorization 

Waste Load 
Allocation 

Impaired? Impairment(s) (use-source-cause) 

17092 2050306000177 57461871 

Periodic segments of main stem 
including small segment SE of 
Cloverbrook Ave., small segment 
along Church Ave., and extended 
segment from near Wenger Ave. 
and Church Ave. intersection to 
municipal border just SE of 
confluence with Indian Run (~0.12 
miles from confluence) 

1.959   WWF, MF Cocalico Creek 

5 No Yes 
Aquatic Life - Crop Related Ag - Nutrients;             
Aquatic Life - Grazing Related Ag - Siltation;            
Aquatic Life - Urban Runoff/Storm Sewers - Unknown 

N/A No Yes Recreational - Unknown - Pathogens 

17092 2050306000176 57461933 

Segment of reach from municipal 
border just SW of confluence with 
Indian Run (~0.06 miles from 
confluence) crossing Rt. 322 to the 
confluence with UNT ("Gross 
Run") adajcent to the W. Sunset 
Ave. and Cocalico St. intersection 

0.855   WWF, MF Cocalico Creek 

5 No Yes 
Aquatic Life - Crop Related Ag - Nutrients;             
Aquatic Life - Grazing Related Ag - Siltation;            
Aquatic Life - Urban Runoff/Storm Sewers - Unknown 

N/A No Yes Recreational - Unknown - Pathogens 

71492 20503060004557 57462029 
Headwaters (pond) of UNT ("Gross 
Run") just north of the Tom Ave. 
and E. Fulton St. intersection 

0.016   WWF, MF 
UNT Cocalico Creek     
("Gross Run") 

5 No Yes 
Aquatic Life - Crop Related Ag - Nutrients;             
Aquatic Life - Grazing Related Ag - Siltation;            
Aquatic Life - Urban Runoff/Storm Sewers - Unknown 

N/A No Yes Recreational - Unknown - Pathogens 

71492 20503060004557 57462027 

Continuation of UNT ("Gross Run") 
from headwaters flowing north 
and following E. Fulton St. to the 
parking lot at the SE side of the 
Lake St. and E. Fulton St. 
intersection 

0.424   WWF, MF 
UNT Cocalico Creek     
("Gross Run") 

5 No Yes 
Aquatic Life - Crop Related Ag - Nutrients;             
Aquatic Life - Grazing Related Ag - Siltation;            
Aquatic Life - Urban Runoff/Storm Sewers - Unknown 

N/A No Yes Recreational - Unknown - Pathogens 

EPHRATA BOROUGH MS4 RECEIVING WATERBODIES LIST - WETLANDS (NWI) 

Code TYPE Geographic Reference Area (ac)  Code Decipher NAME Latitude Longitude 

PFO1A 
Freshwater 

Forested/Shrub 
Wetland 

Elongated wetlands adjacent and west to "Brickyard 
Circle Pond," Brickyard Circle, Sand Court, and Windsor 

Drive 
0.45 

P-Palustrine System; FO-Forested 
(6m or tall or taller woody 

vegetation); 1-Broad-leaved 
Deciduous); A-Temporary 
Flooded (water regime) 

"Stinger Run wetlands" 40o10'16" N 76o11'12" W 



Outfalls and receiving waterbodies 

The end-of-system discharge point (to which an MS4 is connected) to receiving 
waterbody connection—an Outfall—is the PRIMARY interface between YOUR 

system and WATERS OF THE U.S./SURFACE WATERS OF THE COMMONWEALTH. 

This interface is also the PRIMARY monitoring/screening 
location for an MS4 program in general. 



The Outfall Interface is important 

From an EPA inspection report… 



Build your map 

Determined the primary base 
information….applicable receiving 
waterbodies and outfalls. 
 

Build the rest of the map: 
• Pipes, swales, etc. (anything that 

conveys stormwater and is connected 
to the regulated system) 

• Entry points (inlets) 
• Exit points (or outlets) 

• Also known as discharge points or 
system transfer points 

• Observation points 
• MS3 boundaries (portion of system tied 

to a single outfall (or similar)) 



Why MS3 delineations are important 

Establishing MS3s provides a very strong framework for the processes/procedures 
for determining Priority Areas.  

(iv) Guidance: EPA recommends that the plan to detect and address illicit 
discharges include the following four components:  
• procedures for locating priority areas likely to have illicit discharges; 









Priority Areas Flowchart 



OUTFALL/MS3 INVENTORY 

MS3 ID MS3 NAME 
Sub-MS3 

Sub-MS3 OUTFALL 
OUTFALL DESCRIPTION PRIORITY AREA 

CLASSIFICATION 
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Outfall/MS3 Inventory 



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 



Observation Points? 



Checklist revisited  

• System Map 
 

• Determining Priority Areas 
 

• Enforcement Procedures & Actions (incl. ordinance) 
 

• Detecting illicit discharges 
 

• Tracing a source of an illicit discharge 
 

• Removing a source of an illicit discharge 
 

• Evaluation and assessment 
 

• Education 
 



 

Outfall Screening/Monitoring 
 

Parameter Selection & Sampling 



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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Wet weather parameter selection 



Wet weather parameter selection 



Dry weather parameter selection 



Dry weather parameter selection 



Dry weather parameter selection 



Dry weather parameter selection 



Dry weather parameter selection 



Dry weather parameter selection 

• Need two (2) sets of selected parameters 
• One as a “source indicator set” (for tracing 

unfound dry weather flows) 
• One as a “characterization indicator set” (for 

establishing is there are pollutants of concern in 
the dry weather flow) 

 

• “Pitt Flowchart” as a source indicator set. 
 

• Need to build the characterization indicator set 
based on local conditions, problems, 
observations, etc. 
• However, can start with the EPA baseline 

recommendations… 



Dry weather parameter selection 



Sampling 



Sampling “Kits” 



Sampling “Kits” 



SIDEBAR: Lab costs 



Field backpack contents 

• “Nalgene” collection bottles 
• DI water 
• Gloves (powderless and work) 
• First aid kit 
• Test strips 
• pH/temp meter 
• Flashlight 
• Multi-tool 
• Markers, pens, pencils 
• Notebook (with “instructions”) 
• Baggies  
• Lab wipes 
• Detergent and coliform bottles 
• Sample acquisition extension rod*** 



Other kits and equipment for sampling 

• pH/temp meter 
 

• Colorimeter 
 

• Flow gauge/meter 
 

• D.O. meter (especially with CWF uses) 



Colorimeter 

Colorimeter considerations 
• Clean cuvettes 

 
• “Solutions” for each chemical 

parameter 
 

• Calibration  
 

• Time for setting up samples and 
analysis 



Colorimeter (nitrate) 



pH/temp meter 



Flow meters 



Sampling “locations” 



Sampling “locations” (stream sample) 



SIDEBAR: “Observation points” 

Different sampling points depending 
on nature of system and access to 
outfalls or source of potential 
polluted discharge. 



“Light” dry weather flows 



How to sample – with lab analysis involved. 

• Ensure collection bottles are clean. 
• Put on gloves. 
• Rinse collection bottle 3 times with water to be 

collected and analyzed. 
• Collect sample. 
• Enter field notes. 

• Including visual observations (if applicable) 
• Enter information on analysis bottle. 
• Transfer sample to analysis bottle (with 

preservative if applicable). 
• Shake bottle up 

• Put analysis bottle in cooler (on ice). 
• Fill out COC form. 

 
The above applies even if you are taking samples 
back to your “own” lab. 



TSS vs. turbidity 



TSS vs. turbidity 



Visual or lab analysis 



Outfall “016” – Base information 

13648 2050306001450 57462425 

Confluence with 
UNT ("Carter Run") 
to eastern borough 
boundary past Oak 

St. 

0.41   WWF; MF CWF 
Santo Domingo 

Creek 

4a Y - Sediment Y 
TMDL - Aquatic Life - Urban Runoff/Storm Sewers - 
Suspended Solids 

N/A N Y Recreational - Unknown - Pathogens 

General 
ID 

REACH CODE COMID 
Geographic 
Reference 

Length 
(Mi) 

(streams) 

Area (ac) 
(w-bodies) 

Protected 
Designated Uses 

Existing Uses GNIS_NAME 
303(d) 

categorization 

Waste Load 
Allocation? 

(Y/N) 

Impaired? 
(Y/N) 

Impairments (use-source-cause) 



Outfall “016” – MS3 



Outfall “016” – MS3 notes 



Outfall “016” – dry weather flow present 

• No dry weather flow observed in 
any other observable areas of the 
MS3 and system. 



Outfall “016” – dry weather flow source identification 

Pitt Flowchart 
• Ammonia, Potassium, detergent, Boron, and Chlorine 



Outfall “016” – dry weather flow source identification 

Land Use? Residential 
 
Flow? Yes 
 
Detergent or Boron? No 
 
Fluoride (chlorine)? No 
 
Likely natural water source 
 

However… 



Outfall “016” – dry weather flow source identification 

Also tested for fecal Coliform and total coliform of the dry weather flow 
only.  
• Results came back with elevated fecal coliform readings 

Somewhat of a conundrum…first 
“inkling” for fecal readings would 
be sanitary sewer infiltration (or 

similar). But Pitt Flowchart 
indicated “likely natural water 

source.” 



Outfall “016” – wet weather sampling 



Outfall “016” – dry weather flow source identification 

Found a sanitary sewer line “crossing over” the MS4 



Outfall “016” – dry weather flow source identification 

Climbed in and “explored” 
 
Found two manholes with 
covers buried under dirt/turf 



Outfall “016” – dry weather flow source identification 



Outfall “016”  - notes to consider 

• Pitt Flowchart is a good tool to use if the source cannot be tracked down 
visually to help dial-in a potential source (Source Indicator Set). 
 

• Cannot rely simply on sampling…have to get into the field. 
 

• Some time (along with a banged up knee and ruined pair of jeans) would 
have been saved if the map was accurate to begin with. 
 

• Field observations, land uses, etc. play a role in a determining parameters to 
test for…start with a stable of parameters to choose from (Characterization 
Indicator Set). 
 

• Start with visual investigation if dry weather flow encountered…use test 
strips to determine what parameters for lab analysis.  
 

• EXAMPLE SPECIFIC NOTE: Fecal loading is coming from somewhere up-
stream…leaning towards sewage infiltration with elevated ammonia 
readings as well 



Recommendation – In my opinion… 

Do not conduct tasks for simply conducting the task 
with the perception it is for permit compliance…waste 

of time, money, resources, etc.  



 

Outfall Screening/Monitoring 
 

Primary IDD&E Processes 



IDD&E Processes 

• Processes and procedures 
associated with pollutants and 
PRIOR TO system entry. 

 

• Processes and procedures 
associated with pollutants and IN 
the system. 

 

• Processes and procedures 
associated with discharge (or EXIT) 
from the system. 

Screening/monitoring applies 
to all three processes. 



IDD&E Processes – PRIOR TO Entry 

Simply need to be “on the 
lookout” as the baseline process. 



IDD&E Processes – PRIOR TO Entry 

However, simply “on the lookout” is much more comprehensive than it may 
sound. 
 
MS3 field investigations also plays a role with PRIOR TO system entry. 



IDD&E Processes – PRIOR TO Entry 

What to look for… 



IDD&E Processes – PRIOR TO Entry 

What to look for… 



IDD&E Processes – PRIOR TO Entry 

PRIOR TO processes also include considerations for sites, influences, etc. that 
you are aware of and know such areas could negatively impact the MS4.  



IDD&E Processes – PRIOR TO Entry 

Construction site(s) and/or earth disturbance activities that can impact or 
negatively influence the MS4…protect entry points 



SIDEBAR: Enforcement 



IDD&E Processes – IN System 

Wet weather observations/investigations play a more dominant role with IN 
system processes. 
 
System maintenance under MCM 6 also plays a role for IN system processes. 
 
PRIOR TO and IN system processes are inherently related.  



IDD&E Processes – IN System 

What to look for… 



IDD&E Processes – IN System 



IDD&E Processes – EXIT from the System 

This is where outfall screening comes into play.  
 

• It is a “third level” process through observations at the end of the MS3 and at the 
interface with the receiving waterbody. 
• If the first two processes (PRIOR TO and IN the system) did not result in 

identifying potential and/or observed illicit, polluted, etc. discharges…these 
processes are the “back-stop” actions.  

Dry weather and wet weather 
screening/monitoring play a 

role. 



IDD&E Processes – EXIT from the System 

Process guidelines for dry weather screening… 



IDD&E Processes – EXIT from the System 

Dry weather screening note… 



Checklist revisited  

• System Map 
 

• Determining Priority Areas 
 

• Enforcement Procedures & Actions (incl. ordinance) 
 

• Detecting illicit discharges 
 

• Tracing a source of an illicit discharge 
 

• Removing a source of an illicit discharge 
 

• Evaluation and assessment 
 

• Education 
 



IDD&E Processes – Detection 

• Know your Priority Areas…changes in 
area (e.g. active construction site) 
should “kick up” a Low Priority MS3 to 
an Active or High Priority Area 
 

• MS3 field investigations (field 
observations) 
 

• “On the lookout” during dry weather 
and wet weather events  
 

• MCM 6 maintenance activities 
 

• Dry weather and wet weather outfall 
screening 
 

• Grab samples if you can…and not 
necessarily for lab analysis 



TSS vs. turbidity 



IDD&E Processes – Tracing 

General considerations… 
• Trace back the “flow” visually (applies 

both in the system that cannot be seen 
(e.g. inlet to inlet) and the system that 
can be seen (e.g. swales, gutter lines, 
etc.) to a source. 
 

• Below ground systems may require: 
• Dye or smoke testing 
• Camera investigation 
• System access reviews (e.g. 

manhole to manhole) 
• “Pitt Flowchart” 



IDD&E Processes – Outfalls (Detection and Tracing) 

Dry weather screening for Outfalls, discharge points, and “observation points” 
 
• SWMP and IDD&E schedule outline timeframes for dry weather screening. 
• When in the timeframe, monitor weather forecasts and data to allow dry weather 

screening to occur in the appropriate window of time. 
• If dry weather flow encountered, first attempt to trace source visually up the system 

(e.g. walk the inlets, manhole-to-manhole). 
• Whether or not the source can be traced visually, note parameters that can be 

visually screened and use test strips to provide an indication of the presence of 
certain pollutants of concern. 

• If the source cannot be traced visually, implement the “Pitt Flowchart” to assist with 
source identification.  

• Grab samples from a selection of the Characterization Indicator Set either during 
the current exercise, or as a follow-up based on the results of the “Pitt Flowchart” 
analysis.  
• Preference would be to grab samples at the same time.  

• “Wait” for results to dictate next steps. 



IDD&E Processes – Tracing (sidebar) 

Very common to encounter pipe ends 
in inlet basins that are not documented 
or it is unknown what they are 
connected to…especially in older 
communities.  
 
Sometimes the pipe can be traced back 
to a downspout (or similar)…but there 
are times they cannot. 
 
To determine potential source…place a 
catch (e.g. bucket) under pipe and 
monitor (frequently at first). Will help 
to determine if pipe end is still 
connected to an illicit source.  



IDD&E Processes – Removing 

Removing a source is inherently tied to enforcement. 

Removing a source is highly dependent on 
• The location of the source 
• Nature of the source 

 
 
Enforcement does not necessarily mean 
fines, penalties, etc.  
 



IDD&E Processes – Removing (Enforcement) 



Checklist revisited  

• System Map 
 

• Determining Priority Areas 
 

• Enforcement Procedures & Actions (incl. ordinance) 
 

• Detecting illicit discharges 
 

• Tracing a source of an illicit discharge 
 

• Removing a source of an illicit discharge 
 

• Evaluation and assessment 
 

• Education 
 



 

Outfall Screening/Monitoring 
 

Wet Weather/Dry Weather  



Outfall “029” – MS3 



Outfall “029” – MS3 Delineation Notes 



Outfall “029” – Wet weather sampling results 



SIDEBAR: What do fecal coliform numbers tell us? 

I use a sort of conversion chart developed by a gentleman named Art Ludwig to 
convey possibly what the fecal readings may indicate (the conversion may be 
received as unprofessional, but it was developed this way and does convey the 
readings in a different way), and it does help dial-in possible sources… 
 

• First flush puddle of urban runoff: 3,360 col/100mL – equates to ~1/3 of an 
average “turd” floating in an average size swimming pool (in other words…just 
1/3 of an average single “turd” in a swimming pool).  

 

• Typical greywater readings: 4,000 col/100mL – equates to roughly 2/5 of an 
average “turd” in a swimming pool 

 

• High reading in a lagoon associated with a beach area with presence of septic 
systems: 10,000 col/100mL – equates to 1 “turd” in a swimming pool. 

 

• First flush of a river after seven dry months: 25,600 col/100mL – equates to 
roughly 2 ½ “turds” in a swimming pool 

 

• Typical level in bathwater: 400,000 col/100mL – equates to roughly 40 “turds” in 
a swimming pool 

 

• Possible (and actual) reading of raw sewage: 5,000,000 col/100mL – equates to 
500 “turds” in a swimming pool 



Outfall “029” – Key observations 

• Periodic (but infrequent) dry weather flow 
has been observed. 
 

• Fecal coliform numbers are relatively high, 
and ammonia was near 1 mg/L (elevated 
ammonia reading). 
 

• Several pipe ends in inlet boxes that we 
are unsure where they connect to…but 
sure look like “old” sanitary drain line 
pipes. 
 

• Stagnant water in bottom of a basin…but 
when field review conducted, was during 
a very long dry period during this past 
summer. 





EPA CADDIS 



Sources that could not be eliminated when cross-referencing potential 
sources of fecal include impervious surfaces (where animal droppings, etc. 
are present), septic and/or sanitary/wastewater lines, and emissions/ 
atmospheric deposition. 

EPA CADDIS 



So what in the world is 
happening within this 

system? 



Outfall “029” – Next steps 

• Sampling for E. coli to help determine if 
natural sources (unlikely) or sanitary/ 
wastewaster influences. 
 

• Catch (“bucket method”) test of unknown 
pipe ends found in inlet basins at and just 
upstream of inlets with standing water. 
 

• Other? 



Outfall “029” – Wet weather sampling results 



 

Outfall Screening/Monitoring 
 

Quality Control (QC) 



Valid data? 



MS4 Permit requirements 



EPA requirements (40 CFR Part 136) 

§ 136.1 — Applicability.  
§ 136.2 — Definitions.  
§ 136.3 — Identification of test procedures.  
§ 136.4 — Application for and approval of 
alternate test procedures for nationwide use.  
§ 136.5 — Approval of alternate test 
procedures for limited use.  
§ 136.6 — Method modifications and 
analytical requirements.  
§ 136.7 — Quality assurance and quality 
control.  
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EPA Requirements (“Protocol”) 



EPA Requirements (“Protocol”) 



Quality Control Document 



QAPP (QA/QC Document for sampling and analysis) 



QAPP  



QAPP  

• Sample collection 
• Collectors wear disposable, powderless gloves 
• Where applicable, in-stream bottle rinsing (minimum three (3) times) prior to unfiltered bottle 

collection (preservative is placed in applicable bottles prior to acquisition by the laboratory).  
• Where applicable, a sample bottle rod will be used to “disconnect” the collector from the bottle and 

outfall to reduce probabilities associated with contamination. 
• Field meters will be used for pH and temperature 
• Bottles are collected in pre-labeled “coolers” with ice. 
• Bottle labeling 
• Information will be entered on the pre-attached bottle label upon immediate acquisition. 

Information includes: 
• Site location name (and ID number) 
• Analysis requested 
• Date & time of acquisition 
• Collector 
• Preservative (if applicable) 
• “East Petersburg Borough” is placed on every label 

• Field Meters 
• For “In-stream” measurement 
• Field equipment is calibrated by East Petersburg Borough personnel immediately prior to mobilization into 

the field for sample acquisition.  

• Field Documentation 
• CoC Form 
• Site Field Report 



QAPP  





 

Outfall Screening/Monitoring 
 

Documentation & Assessments 







Rain event parameters  



Monitoring Cycle (key points) 

Multiple, “similar” events (at least two) per a single monitoring cycle. 
 
Multiple collections (at least two) during the event. 
 
Ideal to sample stream points that straddle the outfalls to be sampled. 
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TSS (sediment) loading assessment of an MS3 

• Clay St MS3 is ~660 acres 
 

• Storm 1 loading: ~0.26 lb/acre of 
sediment for ~3/8” of rain 
 

• Storm 2 loading: ~12 lb/acre of 
sediment for ~2” of rain 
 

• High number assessment 
• ~258 lbs/ac/yr 
• Based on 43” of rain/year 

 
• Reality assessment (hybrid of the 

loadings from the two different 
storms) 
• ~144 lbs/ac/yr 
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Flow meter alternatives 



Characterizing discharges & subsequent sampling 

When conducting initial wet 
weather discharge characterization… 
okay to grab one sample.  
 
Ideal to grab a first flush (or within 
first hour) of a rain event to 
characterize the nature of the 
discharge. 
 
When developing monitoring cycles: 
• Align event types to allow 

appropriate assessment of data 
• Grab more than one data set 

within a single event (e.g. first 
flush and at least one hour later) 



Checklist revisited  

• System Map 
 

• Determining Priority Areas 
 

• Enforcement Procedures & Actions (incl. ordinance) 
 

• Detecting illicit discharges 
 

• Tracing a source of an illicit discharge 
 

• Removing a source of an illicit discharge 
 

• Evaluation and assessment 
 

• Education 
 



 

Outfall Screening/Monitoring 
 

Program Goals Support 



Program Goals 

Wet weather monitoring/sampling 
provides one of the strongest sets 

of supporting data for program 
goals and overall program focus 

areas. 



Note on inspections 

NOTE: This observation can be used to describe an example in a better fashion of what the 
developed SWMP is designed to do (and how the program is all tied together (the MCMs 
support each other directly))…the borough is responsible to distribute educational materials 
(to developers in this case). While saying distributing educational materials to all developers 
could be considered a measureable goal, it is not a goal that can be used to measure 
effectiveness. Goals of a program are required to be able to be measured for effectiveness 
per the permit and regulations. As an example, if the materials distributed (under MCM #1) 
are regarding proper maintenance of erosion and sediment control devices on a construction 
site, then the results of inspections under MCM #4 and/or monitoring data associated with 
discharges will determine if the BMP is effective or not. The measurable goal would be 
something along the lines of “all erosion and sediment control devices on sites are 
maintained as required/necessary.” If these materials are distributed, and almost all 
developers are not maintaining erosions and sediment control devices as documented 
through inspections or as a result of smapling…then the educational materials distribution is 
not effective, and the approach needs modified (iterative process).  



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 



SWMP Goal – Summary (example)   

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 



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 


