
 
Crediting Nutrient Discharges from 

Grey Infrastructure 



Welcome to the Webcast 

• To Ask a Question  
– Submit your question in the chat box located to the left of  the 

slides. We will answer as many as possible during Q&A.  

• To Answer a Poll Question  
– Simply select the preferred option. For those viewing this session 

alongside several colleagues, respond in a manner that 
represents your organization as a whole. 

• We ARE Recording this Session  
– All comments and questions will be recorded and included in the 

archives.  We will notify you as soon as the recording and related 
resources are loaded on the web. 

• We Appreciate Your Feedback 
– Fill out our evaluations – our funders need to hear it! 



To learn how you can have access to:  
FREE Webcasts 

Free 1-day design, inspection & maintenance workshops 
Intensive master stormwater seminars 

Direct On-site technical assistance  
Self guided web-based learning modules 

Visit: 
www.chesapeakestormwater.net 

Chesapeake Bay  
Stormwater Training Partnership  

http://www.chesapeakestormwater.net/


2015 Webcast Series 

No. Date Webcast 

1 January 15 Nutrient Discharges from Grey Infrastructure 

2 February 5 The Best Urban BMP in the Bay Award Contest – Part II 

3 February 26 Nutrient Discharge Discovery Techniques 

4 April 30 Crediting for Riparian Forest Buffers and Shoreline Management 

5 May 7 Where Are the Nutrients Coming From? 

6 TBD Creating Your Virginia TMDL Action Plan 

http://chesapeakestormwater.net/events/categories/webcasts/2015-webcast-series/ 
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Poll Question #1 

How many people are watching with you 
today? 

 

• Just me 

• 2-5 people 

• 6-10 people 

• > 10 people 

 



Poll Question #2 

Are you covered by a MS4 Stormwater Permit? 

 

• Yes 

• No 

• I don’t know 



Poll Question #3 

Do you sample for nutrients in your IDDE 
program? 

 

• Yes 

• No 

• No, I do not have an IDDE program 



Speaker Info 

Tom Schueler, Chesapeake Stormwater Network, watershedguy@hotmail.com 

Cecilia Lane, Chesapeake Stormwater Network, watershedgal@hotmail.com 

mailto:watershedgal@hotmail.com
mailto:watershedgal@hotmail.com


Today’s Agenda 

• Setting the Stage 

• Basics About Nutrient Discharges 

• The Expert Panel and Major Findings 

• The Programmatic Credit 

• Crediting Individual Nutrient Discharges 

 



 
How Urban Land Cover is Represented in the 

Current Version of CBWM 
 

Impervious Cover Pervious Cover 

Acres in Watershed 1 1,269,030 3,398,732 
Average TN Load 2 

(lbs/ac/yr)  
15.5 12.4 

Total (lbs/yr) 19,669,965.00  42,144,276.80  
1 Acres as reported in most recent CBWM version 5.3.2  
2 Average values, as reported in Tetra Tech 2014a and ESC EP, 2014 (construction sites), 
although actual values are regionally variable 





Major Findings 

• Conclusive evidence that ND’s increase N and 
P levels in dry weather urban stream flow 
 

• Dry weather NDs collectively account for as 
much as 20 to 40% of the annual nutrient 
load in urban watersheds, depending on the 
age and condition of its grey infrastructure. 
 

• NDs comprise 1 to 2% of the total urban wet 
weather load, particularly during intense or 
extreme storms.   
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 Our Leaky Grey Infrastructure 
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There are many different ways non-
stormwater gets into the storm drains 
and/or streams… 

– Illicit discharges 

– Incorrectly connected pipes 

– Leaky sewers, water mains etc. 

– Overflow events: either intentional or 
accidental 
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Incorrect Connection 

Residential sanitary pipe incorrectly connected to 
the storm drain system 

15 Photo credit: Kent Count, Michigan 



Inflow and Infiltration 

Known as I/I, when excess flow from groundwater or other 
sources (runoff from storm events) enters the sanitary 
sewer system through cracks and joints in the pipes, 
thereby overwhelming the  system’s capacity to handle 
sewage flows and resulting in more overflow events 
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Photo credit:  
City of Bryan, Texas 



Exfiltration 

The process that occurs when pipes are located above 
the water table and sewage leaks through pipe joints 
and cracks and migrates into adjacent storm drain 
pipes or into shallow groundwater 

17 
Photo credit: Sercu, 2011 



Elimination of Discovered Nutrient 
Discharges From Grey Infrastructure 

Findings: Expert Panel Final Report 
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The Process 

• Outlined in the WQGIT BMP Review 
Protocol (WQGIT, 2014) 

• BMP Expert Panel  reviews existing 
research  set of recommendations 

• Recommendations used to derive methods 
and/or protocols to derive nutrient 
removal rates for the proposed BMP 

BMP  
EXPERT 
PANEL 

URBAN 
STORMWATER 
WORKGROUP 

WATER  
QUALITY  

GIT 

WATERSHED 
TECHNICAL 

WORKGROUP 



Expert Panel Roster 
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EXPERT BMP REVIEW PANEL Grey Infrastructure Upgrades 

Panelist Affiliation 
Panel Chair:  
Jenny Tribo 

 
Hampton Roads Planning District Commission 

Megan Brosh 
Baltimore County Department of Environmental Protection 
and Sustainability 

Barbara Brumbaugh  City of Chesapeake, VA 
Diana Handy   Arlington County Department of Environmental Services 
Mark Hoskins  Dewberry, VA 
Whitney Katchmark Hampton Roads Planning District Commission 
Lori Lilly Independent Consultant 
Bob Pitt  University of Alabama 
Tanya Spano  Metropolitan Washington Council of Governments 
Kevin Utt  City of Fredericksburg, VA 
Marianne Walch Delaware Department of Transportation 
June Whitehurst  City of Norfolk, VA 

Special thanks to Bill Stack, Center for Watershed Protection  



Charge of the Panel  

• Make recommendations on how to better incorporate nutrient 
loadings from illicit discharges and sanitary sewer overflows 
into the urban land component of the Chesapeake Bay 
Watershed Model.  
 

• Review available literature on the nutrient loading rates 
associated with grey infrastructure and the effect of measures 
to physically eliminate them. 
 

• Provide a specific definition of what constitutes an illicit 
discharge and outline the qualifying conditions under which a 
locality can receive a nutrient reduction credit for eliminating 
it. The Panel may wish to define a nutrient monitoring 
protocol to determine the magnitude of the discharge and 
confirm that it has been actually eliminated.  



Charge of the Panel  

• Provide guidance to MS4 communities on improved 
stormwater outfall screening protocols to detect nutrient-
laden discharges. 
 

• Critically analyze any unintended consequences associated 
with the nutrient credit and any potential for double or over-
counting of the credit  
 

• The Panel may also look at other sources of nutrients that 
enter the storm drain system during dry and wet weather and 
make appropriate recommendations, as warranted by the 
available research. 
 

• Recommend procedures to report, track and verify that 
infrastructure discharges are actually being prevented or 
eliminated.  
 



Timeline 

• Panel began in Summer 2012 and 
deliberated for over two years 

 

• Major findings released in June, 2014 

 

• Major EPA concerns about wet weather 
overflows (Appendix C) 
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Timeline Continued 

• Approved by Urban Stormwater 
Workgroup (USWG) on 9/23/14 

 

• Approved by Watershed 
Technical Workgroup (WTWG) 
on 11/6/14 

 

• Approved by Water Quality Goal 
Implementation Team (WQGIT) 
on 11/10/14 
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Review of the Available Science  

• Panel reviewed more than 60 papers and reports  

 

• Panel devoted a lot of time to define and classify 
various nutrient discharges from storm, sewer and 
water pipes 

 

• Lots of arcane, confusing and sometimes 
conflicting engineering terminology 

 

• Panel devoted 3 pages to more precise and 
operable definitions  
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Nutrient Discharges 

• Refers to the complex range of non-stormwater 
flows that deliver nutrients into urban receiving 
waters during dry and/or wet weather caused by 
spills, leaks, and overflows from grey 
infrastructure.   

 

• These discharges are created by: 
– the interaction of pollutant generating 

activities/sources  

– with aging grey infrastructure (sanitary sewers, 
drinking water pipes and storm sewers)  

– via stormwater runoff and groundwater migration.  

 



Discovered versus Reported NDs 
 

 

• Discovered Nutrient Discharge: An existing nutrient 
discharge that is found through systematic assessment of  a 
catchment, sewershed or stream corridor by the designated 
MS4 permit agency or local sewer utility, using the 
screening, tracking and analysis methods described in this 
report.  

• Reported Nutrient Discharge: Unexpected discharges 
from pipe breaks, spills, leaks and overflows that are 
reported to the local authority by the public or first 
responders and require immediate emergency repairs to 
stop the discharge. Most of these involve sudden pipe 
and/or infrastructure failure and are NOT eligible for 
nutrient reduction credits.  
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Discovered Nutrient Discharge Reported Nutrient Discharge 

Photo credit: The Washington Post 



Discharge Detectives 

• Need to use nutrient-based indicators during 
routine outfall screening 

• Once a discharge is found, other discovery 
methods are needed to track it back to its source 
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Discharge Detective Work 
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 Trained Sewage Sniffing Dogs 
 Flow Chart Method to Screen 

Small Diameter Pipes 
 GIS Analysis of Storm and 

Sewer Pipe Interactions 
 Sewer pipe flow metering 
 Continuous tracers in sewers 
 Nitrate Isotopes 
 Human Markers (e.g., caffeine)  
 Smoke and Dye Testing 
 CCTV Pipe Investigation 



Credit for Advanced MS4 Nutrient Discovery 
Programs 
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AVAILABLE  
NOW!! 



Program Credit Defined  
 

Annual credit equivalent to a maximum of 1% 
of the dry weather nutrient load within the 
jurisdiction, which in turn, is defined as 20% 
of the total annual N and P load discharged 
from the urban pervious land in which 
advanced nutrient reduction programs are 
targeted.  

  
 = a 0.2% percent reduction in annual 

nutrient load discharged from urban pervious 
land targeted by the programs. 
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Qualifying Criteria for Advanced Programs 

The locality will provide justification to indicate that they 

are operating at an advanced level. At a minimum, they will 

document the following in their annual MS4 permit report: 
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1. Methods used to analyze dry 

weather stream monitoring 

data to prioritize the 

catchments and/or sewer-

sheds with the highest risk 

for nutrient and bacteria 

discharge that warrant 

targeted investigation. 



Qualifying Criteria for Advanced Programs 

2. Number of outfalls in the priority 
catchments/sewer-sheds identified 
during the Outfall Reconnaissance 
Inventory (ORI) as described in (Brown 
et al 2004). 
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Qualifying Criteria for Advanced Programs 

3. Number of outfalls in the priority 
catchments/sewer-sheds  that were subject to  
nutrient testing, using the Flow Chart Method 
(Brown et al 2004) or equivalent. The testing 
must focus on outfalls of all diameters. Nutrient 
testing should be conducted on at least 10% of 
flowing outfalls (as determined during the ORI) 
annually. 
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IDDE Flow Chart  
Modified from Brown et al, 2004 



Qualifying Criteria for Advanced Programs 

4. Specific methods and techniques they use to 

track a suspect illicit discharge to its source in 

the storm drain network (Table 3). 
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Table 3 
Summary of Methods to Discover Nutrient Discharges  

from Grey Infrastructure 

 Visual Inspection and Outfall 
Screening 

 Flow Chart Method to Sample 
Suspect Outfalls 

 Source Tracking 
 Smoke Testing 
 Dye Testing 
 Optical Brightener Testing 
 Closed Circuit Television 
 HVAC testing 

 Trained Sewage Sniffing Dogs 
 Stream Walks to Look for Small Diameter Pipes 
 GIS Analysis of Storm and Sewer Pipe 

Interactions 
 Sewer pipe flow metering 
 Continuous tracers in sewers 
 Nitrate Isotopes 
 Human Markers (caffeine, Bifidobacterium) 
 Overflow reporting 
 CMOM and other sewer asset programs 



Qualifying Criteria for Advanced Programs 

5. Number and type of 

illicit discharges that 

were discovered and 

actually eliminated 

each year.    
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Photo credit: Arlington County, DES 



Additional Qualifying Criteria 

In addition, localities will need to document that they are 

conducting at least two of the following activities to 

discover and or prevent nutrient discharges to receive 

credit: 
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1. GIS assessments of storm 

and sanitary sewer network 

to identify high risk 

segments for cross-

connections or exfiltration 



 
 
Stormwater  
Sanitary 
Sewer  
& Locations  
Where They 
Cross  

Photo credit: Jon Cox, City of Durham, NC 



Additional Qualifying Criteria 

2. Dry weather stream 

monitoring is used to 

prioritize the stream 

segments with the 

highest nutrient and 

bacteria levels that 

warrant further 

investigation 
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Additional Qualifying Criteria 

3. CCTV inspections, dye 

testing or other 

methods to investigate 

for sewer leaks in 

problem storm drain 

systems. 
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Additional Qualifying Criteria 

4. Targeted inspection 

and outreach to 

businesses and/or 

industrial facilities 

subject to high risk for 

illicit discharges or 

sewer clogging (e.g. 

restaurants, car rental 

agencies, etc.) 

44 



Additional Qualifying Criteria 

5. Detailed field 
assessments of the 
sewer network to 
identify segments with 
high risk of nutrient 
discharge due to 
exfiltration and/or dry 
weather overflows (i.e., 
sewer modeling and 
metering tools). 
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Q: So I can get credit for my basic IDDE 
program?? 

A: No! MS4s that are currently 
in compliance with their 
minimum control measure 
for illicit discharge 
detection and elimination 
(IDDE) in their current 
stormwater NPDES permit 
get no credit  
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Green Tanks at District of Columbia Firehouses 



Zero Credit for Basic IDDE Program 
MS4s that are currently in compliance with their minimum control 
measure for illicit discharge detection and elimination (IDDE) in their 
current stormwater NPDES permit get no credit  

 
 Adopt a local ordinance to prohibit illicit discharges to the storm drain 

system 
 Develop a storm drain map, including  all outfalls 36 inches in 

diameter or larger  
 Provide IDDE education and outreach to public employees, businesses 

and the general public 
 Use visual indicators to screen outfalls for presence of illicit 

discharges 
 Develop and implement appropriate enforcement procedures to 

correct illicit discharge when they are discovered. 
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Programmatic Credit Design Example 

Bay Village elects to transition to a 
nutrient based outfall screening 
program in two priority 
catchments within its jurisdiction 
-- Icky Creek and Filthy Run. 
Together, the two catchments are 
3,600 acres in size, and average 
64% urban pervious land.  

 
Bay Village documents in its annual 

MS4 report that it has met or 
exceeded the program metrics 
outlined in the report. The 
nutrient reduction credit for 
modifying their program is 
computed as follows.  
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Programmatic Credit Design Example 
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Step 1: Determine the unit area nutrient load for pervious land from 
CAST or state equivalent, and multiply by 0.20. 
  
 Staff determine unit area TN and TP loads are 10.43 and 0.43 
 lbs/acre/year, respectively, within their jurisdiction.  
 These are multiplied by the dry weather baseline multiplier of 0.2, which 
 yields 2.09 lbs TN/ac/yr and 0.086 lbs TP/ac/yr. 
  
Step 2: Multiply these unit loads by the qualifying acres of pervious 
land in Icky Creek and Filthy Run (3,600 acres*64% = 2,304 ac), which 
yields: 
  
 4815 lbs/yr of TN and 198.1 lbs/yr of TP     
       
Step 3: Multiply these loads by the 0.01 to determine final nutrient 
reduction credit for the program change. 
  
 48.2 lbs/yr of TN and 1.98 lbs/yr of TP     
  
 



Reporting, Tracking and Verification of Advanced 
Program Credit 

 
• Localities Typically Submit to States in MS4 Permit 

Annual Reports 

 

• Appendix E Outlines the NEIEN Reporting 
Information  

 

• Localities eligible for credit in 2015, assuming they 
meet qualifying conditions (most MS4’s won’t 
immediately qualify) 
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Reporting, Tracking and Verification of Advanced 
Program Credit 

 
• The acres subject to the program credit lapse five years 

after the first year in which they are reported 

 

• Additional acres in succeeding years if they elect to target 
additional storm/sewersheds for intensive nutrient 
discovery 

 

• Eventual shift to reporting individual nutrient discharge 
credits in 2018 

 

• Cannot take credit for program and individual credits at 
same time    
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Reporting for the Advanced Program Credit 

• Acreage of pervious land in the jurisdiction that is 
effectively targeted by the advanced programs (note: 
this will always be less than the total acreage of 
pervious land in the jurisdiction) 
 

• Calculation of the dry weather nutrient load for the 
urban pervious land covered by the program using the 
CAST tool or state variant 
 

• Justification that the local program meets the criteria 
in Table 7 
 

• Year on which the nutrient credit is earned.   
 



Management Significance 

• More than a thousand Bay 
communities are required to 
have an IDDE program 
(although very few have 
nutrient-based outfall 
screening) 

 
• Thousand of dry weather 

overflows occur each year across 
the Bay but no local incentives 
to reduce the systematic causes 
of the problem 
 

• Enlisting potential new partners 
in reducing nutrients from the 
urban sector 
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Questions 
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Crediting for Individual Discharges 



 8 Individual Nutrient Discharges Credited  
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No. Discharge Type 

N-1 Laundry Wash Water 

N-2 Commercial Car Wash 

N-3 Floor Drains 

N-4 Misc. High Nutrient Discharges 

N-5 Sanitary Direct Connection 

N-6 Sewer Pipe Exfiltration 

N-7 Drinking Water Transmission Loss 

N-8 Dry Weather Sanitary Sewer Overflows 



Non-Eligible Nutrient Discharges  

• Unexpected nutrient discharges from pipe breaks, 
spills, leaks and overflows that are reported to the local 
authority by the public or first responders and require 
immediate emergency repairs to stop the discharge.   

• Residential car washing 
• Transitory illicit discharges associated with power-

washing, dumpster juice, transport accidents, and 
illegal sewage disposal by boats and RVs. 

• Wet Weather Sanitary Sewer Overflows 
• Catastrophic wet weather sanitary sewer overflows 

that exceed the sewer design capacity  
• Combined Sewer Overflows *   
• Septic field discharges caused by system failure * 
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The Crediting Approach 

The guiding principle is that elimination of a 
discovered nutrient discharge could only 
be considered as a urban BMP, if they: 
• Are detected and physically eliminated 

• On-site sampling of the discharge that has 
been eliminated to define one or more of the 
following parameters -- nutrient 
concentration, flow rate and duration  

• Subsequent inspections and/or monitoring 
verify or otherwise confirm that discharge no 
longer exists 

 



Summary of the 3 Protocols to Estimate 
Nutrient Reduction Credits 

 

Protocol Requirements 

Protocol 1: The 
Prevented Load 
Calculation 

Requires direct sampling of flow and concentration 
or the use of default values  

Protocol 2:  The 
Before and After Load 
Approach  

Requires metering or tracing of changes in sewer or 
drinking water flow before and after infrastructure 
upgrades 

Protocol 3:  The 
Overflow Reduction 
Tracking Method 

Requires tracking dry weather overflow events in a 
sewershed before and after FOG pretreatment or 
infrastructure upgrades 
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The Panel defined three protocols to determine conservative and verifiable nutrient 
reduction.  In this context the term “protocol” refers to the method used to 
define and verify the load reduction credit associated with finding and fixing an 
individual nutrient discharge, as follows: 



Annual 
Load 

Conc. 
Avg. 
Daily 
Flow 

Conv. 
Factor 

Duration 

Empirical Approach to Crediting 



Data Requirements to Compute the Credits 

Table 5 
Data Requirements to Compute Reduction Credits 

No. Discharge  
Type 

Method Nutrients Flow 
Volume  

Flow 
Duration 

N-1 Laundry Wash Water 1 S or D E or M E 

N-2 Commercial Car Wash 1 S E or M E 

N-3 Floor Drains 1 S E or M E 

N-4 Misc. High Nutrient Discharges 1 S E or M E 

N-5 Sanitary Direct Connection 1 S or D E or M E 

N-6 Sewer Pipe Exfiltration 2 S or D M E 

N-7 
Drinking Water Transmission 
Loss 

2 S or D M E 

N-8 Dry Weather SSOs 3 S or D E M 

KEY: S= SAMPLE, D=Use DEFAULT VALUE, E=ESTIMATE, M= MEASURE 
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Default Values 

Table 1 
Default Nutrient Concentrations Associated Different Discharge Types 

ND Name TN 
(mg/L) 

TP 
(mg/L) 

Notes/Sources  

N-1 Laundry 3.2 0* Brown, 2004, Appendix E  

N-2 Car Wash 0.9 0.1 Brown, 2004, Appendix E 

N-3 Floor Drain 4.9 -- Requires sampling 

N-4 Misc. Discharge N/A N/A Requires sampling 

N-5 Sanitary Direct 33.0 6.0 EPA, 2004 

N-6 Sewage 
Exfiltration 

33 6.0 Subject to Discount  

N-7 DW transmission 1.7 0.3 Or From DW CCR's and  
Subject to Discount 

N-8 Dry Weather SSO 33 6.0 EPA, 2004 

* assumed to be zero as to reflect P ban in laundry detergent (Litke, 1999). 



N-1: Laundry Washwater 

Definition: Washwater flows that 
result in the discharge of 
washwater into the storm 
drain system. It may involve a 
residential situation or a 
commercial laundry operation. 

DISCHARGE 
CHARACTERISTICS 

• Intermittent discharge 
 

• Enters stream directly through straight 
pipe 
 

• Multiple Methods of Discovery 
 

• Regulated by MS4 Permit 
 

• Pipe reconnection to eliminate 
discharge 
 

• Protocol 1 used to calculate credit 
 

• Requires measurement or estimation 
of flow rate 
 

• Verification involves inspection 
confirming the reconnection 
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N-2: Commercial Car Wash 

Definition: Washing of vehicles 
that results in the discharge of 
washwater into the storm 
drains system. It may involve a 
commercial car wash operation 
(fixed or mobile).  

DISCHARGE 
CHARACTERISTICS 

• Intermittent  

 

• Multiple Methods of Discovery 

 

• Regulated by MS4 Permit 

 

• Pipe reconnection to eliminate discharge 

 

• Protocol 1 used to calculate credit 

 

• Requires measurement of nutrient 
concentration and estimation of flow rate and 
duration 

 

• Verification includes: Confirmation inspection 
after reconnection AND confirmation screening 
during business hours 
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N-3: Floor Drains 

Definition: Floor or foundation 
drains illegally connected to 
the storm drain system.  

DISCHARGE 
CHARACTERISTICS 

• Intermittent  

 

• Multiple Methods of Discovery 

 

• Regulated by MS4 Permit 

 

• Pipe reconnection to eliminate discharge 

 

• Protocol 1 used to calculate credit 

 

• Requires measurement of nutrient 
concentration and estimation of flow rate 
and duration 

 

• Verification includes inspection confirming 
reconnection 
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N-4: Misc. High Nutrient Discharges 

Definition: This discharge category applies to other 
non-sanitary, high-nutrient discharges that are 
discovered during nutrient-based outfall 
screening. The most common so far has been 
nutrient-associated cleaning agents used to 
keep outdoor HVAC systems healthy. If other 
such discharges are discovered, then direct 
monitoring is required to establish the credit.  
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DISCHARGE CHARACTERISTICS 
 

•Intermittent  
 
•Indirect Entry through an inlet 
 
•Methods of Discovery: 

•Nutrient source sampling 
•Rooftop inspection 

 
 

 
 
 
 

•Pollution Prevention to eliminate discharge 
 
•Protocol 1 used to calculate credit 
 
•Requires nutrient concentration measurement 
and estimation of flow rate 
 
•Verification methods are discharge dependent:  



N-5: Sanitary Direct 

Definition: A sewer pipe that is improperly 
connected to the storm drain system 
either through a cross-connection or 
from a straight pipe. This discharge 
category produces a continuous 
discharge of raw sewage into the storm 
sewer system or directly to a stream. 
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DISCHARGE CHARACTERISTICS 
 

•Continuous 
 
•Direct Entry to storm sewer or stream 
 
•Multiple Methods of Detection 
 
•Regulated by MS4 Permit and/or WW 
permit 
 

 
 
 
 

•Pipe reconnection to eliminate discharge 
 
•Protocol 1 used to calculate credit 
 
•Requires measurement of nutrient 
concentration 
 
•Verification includes: Confirmation inspection 
after reconnection AND Outfall screening once a 
year for at least 3 years 



N-6: Sewer pipe Exfiltration 

Definition: Loss of sewage from 
sanitary sewer pipes during 
dry weather through the 
groundwater matrix to the 
storm drain system as a result 
of cracks or leaks in sewer 
pipes. 

DISCHARGE 
CHARACTERISTICS 

• Continuous or Intermittent 

 

• Multiple Methods of Detection 

 

• Regulated by NPDES WW permit 

 

• Multiple Elimination Methods: 

• Slip-lining of Pipes 

• Pipe Replacement 

• Manhole Sealing 

 

• Protocol 2 used to calculate credit 

 

• Requires 6 mos of before and after sewer 
metering to measure flow and estimate conc. 
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N-7: Drinking Water Transmission Loss 

Definition: The loss of drinking 
water as it is delivered in pipes 
to the consumer that reaches 
the stream through storm 
drain pipes and/or 
groundwater migration. 

DISCHARGE 
CHARACTERISTICS 

• Continuous 
 

• Regulated differently by each state 
 

• Multiple Elimination Methods: 
– Slip-lining of Pipes 
– Pipe Replacement 
– Pipe upgrades 

 
• Protocol 2 used to calculate credit 

 
• Requires 6 mos of before and after sewer 

metering to measure flow 
 

• Nutrient concentrations derived from CCRs 
 

• Verification includes:  
– Flow monitoring at the site of repair and 

above and below the problem water line for 
one year  
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N-8: Dry Weather SSOs 

Definition: A sanitary sewer 
overflow that occurs during 
dry weather periods as a 
function of either a blockage or 
failure of the sanitary sewer 
system. 

DISCHARGE 
CHARACTERISTICS 

• Transitory 
 

• Regulated by NPDES WW permit 
 

• Multiple Elimination Methods: 
– FOG Reduction Programs 
– Pretreatment Requirements 
– Sewer Realignment 
– Pipe Replacement 
– Manhole Casing 

 
• Protocol 3 used to calculate credit 

 
• 2 years of before and after tracking of the 

number and flow volume of overflows within 
the sewershed 
 

• Verification includes:  
– See confirmation monitoring above  
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Design Examples 
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Protocol 1 Design Example 

A citizen complaint is made to Green City Public Works Department 
regarding a large amount of suds being discharged from an outfall.  It was 
determined by working back up the pipe that the suds were originating 
from a laundry room in a 50-unit apartment building 1/8 mile away.  The 
plumbing from the laundry room was inadvertently tied into the storm 
drain system.   
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Laundry Discharge Monitoring Measurements 
TN (mg/l) TP (mg/l) 

Sample 1 2.1 0.4 
Duplicate 2 0.39 
Average 2.05 0.395 

Flow (cfs) 
Replicate 1 0.005 
Replicate 2 0.007 
Replicate 3 0.006 
Average 0.006 

Once the source was identified, 
City staff obtained a water 
sample, duplicate and flow 
measurements from a storm 
drain manhole outside of the 
building: 
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An interview with the building manager determined that based on the number 
of people living in the building, typical washing habits per resident and 
gallons of water used per wash, that the flow occurs 25% of the year.   

 

The discharge duration is therefore 25% of the estimated annual load (365/4 = 
91.25).   

 

Annual 
Load 

Conc. 
Avg. 
Daily 
Flow 

Conv. 
Factor 

Duration 

An outfall screening the following year confirmed that the discharge did not 
recur and so the credit was maintained. 



Alternatively, the City could have used default values to 
determine the credited load.  The default concentrations, 
flows and durations for different laundry discharges are taken 
from Table 1 of the memo. Assuming laundry in both single 
family and multifamily households occurs only twice a week 
gives us a default value for the duration of 104 days per year. 

 

 

Alternate Method 
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Protocol 2 Design Example 

The City of Salisbury has discovered a suspect aging 6 inch 
sewer main. Based on flow metering, the 4,000 foot 
network of sewer pipe experiences a 20% loss over this 
distance (from 7,500 gpd to 6,000 gpd).  
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After a program of slip-lining, the loss dropped to 375 gpd.  



The City used the default values listed from Table 1 and the annual load 
equation to calculate the load associated with the discharge.  

 

Since the project is located within 50 feet of an urban stream corridor, a 
discount factor of 50% is applied. 

 

 

 

 

 

 

 

 

The City continues to monitor flow and concentration for six months 
after the improvements and since there is no increase in the flow or 
nutrient concentration of the remaining flow the credit is 
maintained. 
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Reduction in Nutrient Loading from Sewage Pipe 
Exfiltration due to Infrastructure Improvements 

TN  
(lbs/yr) 

TP  
(lbs/yr) 

Before Slip-lining 150.77 27.41 

After Slip-lining 37.69 6.85 

Reduction 113.10 20.56 

50% Discount Factor 56.54 10.28 



Reporting, Tracking and Verification of 
Individual Credit 

 
• MS4 Record-keeping Requirements for Individual Discharges that 

Are Eliminated 
 

• Appendix A Outlines Reporting Info for Each Type of Discharge 
 

• Appendix E Spells Out NEIEN/Scenario Builder Requirements  
 

• Localities can submit credits beginning in 2018 
 

• Individual credits lapse ten years after the first year in which they 
are eliminated 
 

• Verification Method depends on the type and size of nutrient 
discharge, can be as simple as a confirmation inspection that the 
discharge was physically eliminated 
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Individual Credit Reporting 

• Type of discharge eliminated (e.g. N-1, N-2, etc) 
• Total N and P load removed (lbs) 
• Protocol used (1, 2 or 3)  
• Nutrient concentration, pre and post elimination 

(mg/l) 
• Discharge flow volume prior to elimination (gallons)  
• Estimated flow duration (up to maximum of one year) 
• River basin segment where the discharge was 

corrected 
• Year that discharge was eliminated 
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MS4 Recordkeeping 

• Whether direct monitoring or default values were used for 
calculating the load reduction.  If default values, report the 
values used in the calculations. 

• The date that the nutrient discharge was detected and the date 
that it was eliminated. 

• All monitoring data used to establish the concentration, 
including duplicate sample, analytical methods and QA/QC 
procedures. 

• The method used to measure the flow rate, and at least three 
flow measurements collected before and after the discharge is 
eliminated. 

• Defining the flow as either continuous or intermittent and if, 
intermittent, the technical assumptions used to determine the 
percentage of the year the flow occurred. 

• The final load reduction calculations that were performed in 
pounds per year (lb/yr). 

•  Confirmation that the DND was eliminated 
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Questions 

80 



Webcast Resources 

• Recommendations of the Expert Panel to Define 
Removal Rates for the Elimination of Discovered 
Nutrient Discharges from Grey Infrastructure  

 

• Illicit Discharge Detection and Elimination: A 
Guidance Manual for Program Development and 
Technical Assessments 

 

• Loads more resources on the Illicit Discharge 
Prevention page in our training library! 

 

 

 

www.chesapeakestormwater.net 

http://chesapeakestormwater.net/training-library/urban-restoration-techniques/illicit-discharge-prevention/
http://chesapeakestormwater.net/training-library/urban-restoration-techniques/illicit-discharge-prevention/
http://www.chesapeakestormwater.net/


Please take a few moments to answer our 6 
question survey to help us better serve your 

needs in our 2014 webcast series. 

 

 

 

We use this information to report it to assess our 
work, your needs and to report it to our funders 

for future webcasts ! 

 

Evaluation 

https://www.surveymonkey.com/r/NDGI-Webcast 

 

https://www.surveymonkey.com/r/NDGI-Webcast
https://www.surveymonkey.com/r/NDGI-Webcast
https://www.surveymonkey.com/r/NDGI-Webcast


CONTEST NOW OPEN! 
 

To enter your project: 
http://chesapeakestormwater.net/the-bubbas/ 

 
Thanks to our sponsors: 

http://chesapeakestormwater.net/the-bubbas/
http://chesapeakestormwater.net/the-bubbas/
http://chesapeakestormwater.net/the-bubbas/
http://chesapeakestormwater.net/the-bubbas/
http://chesapeakestormwater.net/the-bubbas/

