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Appendix A  
Profile Sheets for Crediting Nutrient Reductions from Grey 

Infrastructure 

 
This section provides a series of profile sheets outlining each of the discharges that are 
eligible for a credit. Each profile sheet describes the discharge, its characteristics and the 
crediting approach used when it is fixed and/or prevented. A design example to show 
how the credit is calculated is also provided.  
 
The following eight discharges are eligible for a credit.  
 

N-1. Laundry Washwater 
N-2. Commercial Car Washing 
N-3. Floor Drains 
N-4. Miscellaneous High Nutrient Non-Sanitary Discharges 
N-5. Sanitary Direct Connections 
N-6. Sewage Pipe Exfiltration 
N-7. Drinking Water Transmission Loss 
N-8. Dry Weather Sanitary Sewer Overflows 

 
Discharge Characteristics Definitions 
 
The following terms are used to describe the characteristics of the discharges.  
 
Discharge Frequency: This describes how often a discharge is likely to occur. The 
options are as follows: 

 Continuous: discharges that occur most or all of the time and as a result are 
usually easier to detect. 

 Intermittent: discharges that occur over a shorter period of time (e.g., a few 
hours per day, or a few days per year). Due to their infrequent nature, these 
discharges are hard to detect but can still create a serious water quality problem. 

 Transitory: discharges that occur rarely, often in response to a singular event 
such as an industrial spill or emergency break in a sewage line. 

 
Mode of Entry: This describes how the discharge enters the stream or storm drain 
system.  

 Direct Entry: the discharge enters the stream or storm drain through a straight 
pipe. 

 Indirect Entry: the discharge is generated outside of the stream or storm drain 
system and enters through runoff to a storm drain inlet or migration through 
groundwater. 
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Flow Duration: This indicates how long the discharge typically lasts. Maximum flow 
duration for any discharge is one year however most discharges only occur during 
a portion of the year. Flow duration is discharge specific. 
 
Elimination Method: A series of field methods that are used to find, isolate and measure 
nutrient discharges from grey infrastructure.  Several unique detection methods apply to 
each discharge type, they are as follows: 
 

 BMPs to protect stormwater system from discharge 

 Direct discharges to sanitary sewer 

 Disallowing mobile operations 

 FOG Reduction Programs  

 Manhole Sealing 

 Pipe Reconnection to the appropriate pipe network 

 Pipe Realignment of Sewer or Water Pipes 

 Pipe Replacement of Sewer or Water Pipes 

 Pollution Prevention Programs 

 Pretreatment Requirements 

 Slip-lining of Sewer or Water Pipes 

 Reducing I/I into Sewer System 
 
Method of Discovery: The methods that can be used to discover the source(s) of the 
discharge, depends on the nature of the nutrient discharge. They are as follows: 
 

 CMOM: A management system whereby wastewater utilities plan and manage 
how they can improve the performance and longevity of their sewage collection 
and pipe network assets (see Section 2). 

 Dye Testing: Fluorescent dye is introduced into the sewer network and 
suspected manholes are then inspected to trace the path of flow through the 
network to locate the source of the discharge. 

 Flow Metering: upstream and downstream flow metering in the pipe to 
determine the loss in materials through the pipe.  

 GIS Risk Analysis: Mapping locations where sanitary and storm sewer lines 
cross to target areas where discharges could occur. 

 Hotline Complaints: Citizen pollution hotlines are used as a strategy to engage 
the public in illicit discharge surveillance are a highly effective way to pick up 
intermittent and transitory discharges that escape routine outfall screening. 

 Nutrient-based Outfall Screening: Water quality monitoring of outfalls that 
includes nutrient sampling techniques, specifically for Nitrogen and Phosphorus. 

 Nutrient Source Sampling: Nutrient sampling done at the source of the 
discharge done to calculate the pollutant load reduction. 

 Optical Brightener Monitoring: The use of optical brightener traps to 
capture dry weather flows, which are then later analyzed for the presence of 
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optical brighteners which would indicate the presence of an intermittent 
discharge. 

 Overflow Reporting: Tracking overflow events along with rainfall analysis to 
demonstrate a causal relationship between them. This is used as a predictive 
method for identifying areas prone to overflows as a result of a certain sized 
rainfall event. 

 Risk Assessment: Analysis of businesses in the sewershed and pretreatment 
activity 

 Rooftop Inspection: Analysis of downspouts and rooftops from commercial 
parcels in the sewershed to identify potential sources of high nutrient discharges. 

 Sewage Sniffing Dogs: Specially trained dogs that can detect and source track 
human sewage in stormwater. 

 Smoke Testing: Introducing smoke into the sewer system and observing where 
the smoke surfaces to locate the source of the discharge.  

 Stream Walk: Walk streams in the watershed to inventory all outfalls in the 
MS4, visually asses and collect samples to identify possible high nutrient 
discharges. 

 System Maintenance Records: Records held by a locality that indicate 
specific areas of the sanitary sewer system where repeated overflows or line 
blockages tend to occur.  

 Televising: A remote camera with a video recorder is used to assess the 
condition of a storm or sewer line and look for discharges. 

 Visual Inspection: Visual observations are used to observe conditions at the 
manhole or outfall and look for any signs of discharges or dry weather flow. 
Includes inspecting for the presence of flow, color, odor, foam, oils, floatable 
materials, deposits or stains. 

 
Regulated Discharge: This includes under which permit the discharge is regulated (i.e., 
who is accountable for fixing the discharge) where applicable.  
 

 NPDES MS4 Permittees: the discharge is regulated under/prohibited by the 
National Pollutant Discharge Elimination System as a Municipal Separate Storm 
Sewer System (MS4) permit.  

 NPDES Wastewater Discharge Permittee: the discharge is regulated 
under/prohibited by the National Pollutant Discharge Elimination System as a 
wastewater permit. 

 Non-regulated: at this time, this discharge is not regulated by a permit. 
 
Crediting Protocol: The protocol that is used to determine the credit for the eliminated 
discharge. 
 

 Protocol 1: The Prevented Load Calculation 

 Protocol 2: The Before and After Load Approach 

 Protocol 3: The Overflow Reduction Tracking Method 
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Sampling Requirement: The sampling that is required to be done by the locality in order 
to claim the credit. 
 
Verification Requirements: The verification requirement in order for the locality to 
claim and maintain the pollutant reduction credit. 
 

 Confirmation inspection after reconnection 

 Confirmation screening  

 Optional screening at outfall or stream once in the year after elimination if 
multiple discharges are suspected 
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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. 
 

 
Photo credit: Arlington County DES 

 

DISCHARGE CHARACTERISTICS 
 

 
Discharge Frequency 

 Intermittent (I) 
 
Mode of Entry 

 Direct – through a straight pipe 
 
Method(s) of Discovery  

 Dye Testing 

 Hotline Complaints 

 Nutrient Source Sampling 

 Optical Brighteners 

 Smoke Testing 

 Stream Walk 

 Visual Inspection 
 
Regulated Discharge  

 MS4 permit (IDDE) 
 
 
 
 
 

Elimination Methods 

 Enforcement and, 

 Pipe reconnection to the sewer 
system 

 
Crediting Protocol  

 Protocol 1 
 
Sampling Requirement 

 Flow rate for individual discharge 
must be estimated or measured 

 
Verification Requirements 

 Confirmation inspection after 
reconnection 

 Optional screening at outfall or 
stream once in the year after 
elimination if multiple discharges are 
suspected
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DISCHARGE CREDITING 
 
Laundry discharges are credited under Protocol 1 which requires: 

1. Direct monitoring of the discharge characteristics or,  
2. Use default values for concentration and estimates for flow 

 
The following example shows how a locality would calculate the load reduction under 
both scenarios. While direct monitoring will result in more accurate and higher loads 
associated with the discharge, it requires much more resources from the locality. 
 

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.  Once the source was identified, City staff obtained a water 
sample, duplicate and flow measurements from a storm drain manhole outside of the 
building to determine the credit (see below). 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).  An outfall screening the following year confirmed that the discharge did not 
recur and so the credit was maintained. 
 

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 
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The annual load contributed as from the laundry discharges is calculated to be 6.05 
lbs/year for Nitrogen and 1.17 lbs/year for Phosphorus. 
 
Alternatively, the City could have used default values and estimations to determine the 
credited load.  The default concentrations were taken from Table 1 of the memo; the 
flows and durations were estimated based on the type of housing that was generating 
the laundry discharge. Assuming laundry in both single family and multifamily 
households occurs only twice a week gives us a value for the duration of 104 days per 
year. 
 

             
  

 
                         

       

    
     

    

    
     

   

  
 

 
 
A study conducted by the American Water Works Association Research Foundation 
(AWWARF) on daily household water found the mean daily clothes washer usage across 
all households was 15 gallons per capita per day (gpcd) (AWWARF, 1999). Evaluation of 
the 2010 U.S. Census Bureau data reveals that there are 2.64 people per household in 
the United States (Vespa et al, 2013). The resulting laundry usage in gallons per 
household per day is estimated to be 40 gphd.  
 
The U.S. Census Bureau defines a multifamily home as a residential building with two or 
more units (U.S. Census Bureau, 2012). In order to estimate the average daily laundry 
flow from a multifamily building simply multiply the average laundry usage (40 gphd) 
by the number of units in the building.  
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N-2: Commercial Car Washing 
 
Definition: Washing of vehicles that results in the discharge of washwater into the storm 
drains system. It may involve a commercial car wash operation or a car washing 
business operating in a residential area (such as a mobile car wash).  
  

 
Photo credit: Dr. Bob Pitt, University of Alabama 

 

DISCHARGE CHARACTERISTICS 
 

 
Discharge Frequency 

 Intermittent (I) 
 
Mode of Entry 

 Direct – through a straight pipe 

 Indirect – runoff from washing 
area enters through a storm drain 
inlet 

 
Discovery Methods 

 Dye Testing 

 Nutrient Source Sampling 

 Optical Brighteners 

 Smoke Testing 

 Visual Inspection 
 
Regulated Discharge 

 MS4 permit 
 
 
 

Elimination Methods 

 Pipe reconnection to the sanitary 
sewer system 

 Disallowing mobile operations 

 BMPs to protect stormwater system 
from discharge 

 
Crediting Protocol  

 Protocol 1 
 
Sampling Requirement 

 Must estimate flow rate and duration 
and measure nutrient concentration 

 
Verification Requirements  

 Confirmation inspection after 
reconnection 

 Confirmation screening during 
business hours, once the following 
year. 
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DISCHARGE CREDITING 
 
Car wash discharges are credited under Protocol 1 which requires: 

1. Direct monitoring of the discharge characteristics or,  
2. Use of estimates for flow 

 
The following example shows how a locality would calculate the load reduction under 
the direct monitoring scenario.  

 
DESIGN EXAMPLE 

 
IDDE Staff discover that Joe’s Wash & Wax illegally discharges to the storm drain 
system rather than the sanitary sewer system. Based on water meter records, the 
average daily flow is measured to be 2,500 gallons per day. Two replicate samples of the 
discharge indicate a TN and TP concentration of 2.5 mg/L and 0.5 mg/L respectively. 
The duration of the flow is considered to be one year. The annual load is calculated by 
using the following equation:  
 
                                                                          
 

            
  

 
                         

       

    
     

    

    
       

   

  
 

 

            
  

 
                         

       

    
     

    

    
      

   

  
 

 
The annual load contributed as a result of Joe’s Wash and Wax discharges is calculated 
to be 19.04 lbs/year for Nitrogen and 3.81 lbs/year for Phosphorus. 
 
Alternate Method 
 
As it turns out, water billing records are not useful due to other water uses at the facility. 
So IDDE staff estimate flow in gallons per wash multiplied by the number of washes per 
business day to get the average daily flow. They then adjust the estimate to account for 
non-operating hours. 
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N-3: Floor Drains 
 

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

 
Photo credit: Regional Water Quality Control Board 

 

DISCHARGE CHARACTERISTICS 
 
 

Discharge Frequency 

 Intermittent (I) 
 
Mode of Entry 

 Direct – through a straight pipe 
 
Method(s) of Detection  

 Dye Testing 

 Nutrient Source Sampling 

 Smoke Testing 

 Televising 

 Visual Inspection 
 
Regulated Discharge 

 MS4 permit (IDDE) 
 
 
 
 
 
 
 
 

Elimination Methods 

 Pipe reconnection to the sanitary 
sewer system 

 
Crediting Protocol  

 Protocol 1 
 
Sampling Requirement 

 Two replicate samples of nutrient 
concentration prior to reconnection, 
and a reliable estimate of flow and 
duration associated with discharge 

 
Verification Requirements 

 Inspection to confirm reconnection 

 Optional confirmation screening at 
the site once a year for two years 
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DISCHARGE CREDITING 
 

Floor drain discharges are credited under Protocol 1. Flow rates and pollutant 
concentrations will vary based on the nature of the discharge. As a result, these 
discharges require direct monitoring to establish the credit and there are no default 
values available. The annual load contribution from the discharge is calculated by using 
the following equation:  
 
                                                                         
 
Average Daily Flow is estimated by determining the amount of gallons used in a typical 
cleaning and the number of times a day the shop floor is hosed down. 
 

                   
       

     
 
      

   
 

 
Flow Duration is calculated by determining the number of days per week the business or 
institution is in operation and adjusting it for the number of weeks per year it is open.  
 

                     
    

  
 
     

    
          

 
If through interviews with the shop owners, business managers or previous knowledge 
of the business, the locality can demonstrate different values for any of the above 
variables; those should be used as replacements in the above equation to determine the 
daily flow volume and the annual duration. The following example shows how a locality 
would calculate the load reduction under Protocol 1. 
 

DESIGN EXAMPLE 
 
A local house painting business hoses down the shop floor once each day at the end of 
the day. The business is in operation 5 days a week, 52 weeks a year. County staff were 
able to obtain replicate samples that measured the pollutant concentration of the 
discharge to be 2.90 mg/L of TN. Using these assumptions and estimating that the 
gallons used in the 1 wash event each day is 7.5 gpd we can complete the following 
equation to determine the annual flow duration and annual pollutant load as follows: 
 

                      
    

  
   

     

    
    

    

  
 

 

                    
  

 
    

   

   
 
                 

    
    

    

    
      

   

    
 

 
The annual load contributed from the local house painting business is calculated to be 
0.05 lbs/year of Nitrogen. 
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N-4: Miscellaneous 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 functioning. Some other high nutrient discharges may include routine 
fire engine washing, restaurant cleaning operations, metal plating operations and 
radiator fluid discharges; however, direct monitoring of flows and concentration are 
required to establish the credit.   
 

 
Photo credit: Center for Watershed Protection 

 

DISCHARGE CHARACTERISTICS 
 

 
Discharge Frequency 

 Intermittent (I) 
 
Mode of Entry 

 Direct – can be directly tied into the 
storm drain system 

 Indirect – generated outside the 
storm drain system and enters 
through the storm drain inlet 

 
Discovery Methods  

 Dye Testing 

 Nutrient Source Sampling 

 Rooftop Inspection 
 
Regulated Discharge 

 Regulated, under an IDDE 
program and MS4 permit 

 
 

Elimination Methods 

 Pipe reconnection to the sanitary 
sewer system 

 Pollution prevention: change in 
cleaning agents 

 
Crediting Protocol  

 Protocol 1 
 
Sampling Requirement  

 Nutrient sampling is required, and 
flows can be estimated 

 
Verification Requirements: 

 Confirmation inspections 

 Optional confirmation screening at 
the site once in the following year 
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DISCHARGE CREDITING 
 

Miscellaneous high nutrient discharges are credited under Protocol 1. Flow rates and 
pollutant concentrations will vary based on the nature of the discharge. As a result, 
these discharges require direct monitoring to establish the credit and there are no 
default values available.  
 
The annual load contribution from the discharge is calculated by using the following 
equation:  
 

                                                           
 
The following example shows how a locality would calculate the load reduction under 
Protocol 1. 
 

DESIGN EXAMPLE 
 
During a routine outfall investigation Bay County discovered a miscellaneous high 
nutrient discharge. Upon further investigation, the County was able to trace it back to a 
downspout from an industrial building. Upon receiving access to the building’s rooftop, 
county employees discovered an HVAC discharge system, the condensate from which 
was draining to a roof drain that fed the building’s downspout. Upon further 
investigation County staff determined that the cooling system was being treated with an 
antimicrobial solution high in nitrogen. Education and outreach efforts to the building 
maintenance staff resulted in a switch to a nitrogen-free antimicrobial solution. The 
rooftop drain was inspected annually, for 2 years, to ensure that the AC condensate was 
nutrient free. A high nutrient discharge did not recur and so the credit was maintained. 
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N-5: Sanitary Direct Connection 
 
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. 
 

 
Sewer Lateral Connected to the Storm Drain System (Walch, DelDOT) 

 

DISCHARGE CHARACTERISTICS 
 

Discharge Frequency 

 Continuous (C) 

 Intermittent (I) 
 
Mode of Entry 

 Direct – through a straight pipe or a 
cross-connection 

 
Discovery Method(s)  

 Dye Testing 

 GIS Risk Analysis 

 Nutrient-based Outfall Screening 

 Optical Brighteners 

 Sewage Sniffing Dogs 

 Smoke Testing 

 Televising 
 
Regulated Discharge 

 MS4 permit and/or 

 WW permit 
 
 

Elimination Methods 

 Pipe reconnection to the sanitary 
sewer system 

 
Crediting Protocol  

 Protocol 1  
 

Sampling Requirement 

 Must measure nutrient 
concentration at the source or 

 
Verification Requirements 

 Confirmation inspection after 
reconnection 

 Annual outfall screening for at least 
two years (optional, when multiple 
discharges are suspected in storm 
drain) 
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DISCHARGE CREDITING 
 
Sanitary direct connections are credited under Protocol 1. 
 
There are two ways to take credit for eliminating sanitary direct connections under 
Protocol 1:  

1. Direct monitoring of the discharge characteristics or,  
2. Use default values for concentration along with field collection of flow values 

for the discharge 
DESIGN EXAMPLE 

 
Takoma Park is a Phase II community. The 550 acre Maple Ave outfall drainage, which 
drains to Sligo Creek, is suspect for multiple illegal discharges. In the summer, 2012, 
one of these inappropriate discharges was tracked down about ¼ mile upstream of the 
outfall. Dry weather monitoring was conducted at the outfall and the City recorded the 
following measurements: 
 

Takoma Park Illegal Discharge Measurements 
Flow (cfs) TN (mg/L) TP (mg/L) 

0.005 4.28 0.19 
 

The annual load was determined using the following calculation and was determined to 
be 42.13 lb/yr for total nitrogen and 1.87 lb/yr for total phosphorus as shown below. 
 
                                                                         
 

              
  

 
                         

       

    
     

    

    
       

   

  
 

 

             
  

 
                          

       

    
     

    

    
       

   

  
 

 
The City was able to correct the sewage break by reconnecting the discharge sources to 
the sanitary sewer system. Monitoring data in downstream storm drain annually for 
three years after the repair showed no flow after and credit was maintained. 
Alternatively, default values could be taken from Table 1 of the memo. The following 
summary table demonstrates the load reductions for each method.  
 

Summary of Sanitary Discharge Credits Using Protocol 1 
Method Pollutant 

Conc. (mg/L) 
Avg. Daily 
Flow (gpd) 

Conversion 
Factor  

Duration 
(days/yr) 

Annual 
Load (lbs/yr) 

User 
Defined 

TN 38.2 3,231 8.345 × 10-6 365 375.98 

TP 6.7 3,231 8.345 × 10-6 365 65.94 

Default 
Values 

TN 33.0 3,231 8.345 × 10-6 365 324.8 

TP 6.0 3,231 8.345 × 10-6 365 59.05 
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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. 
 

 
Photo credit: Amick and Burgess (2000) 

 

DISCHARGE CHARACTERISTICS 
 

 
Discharge Frequency 

 Continuous (C) or 

 Intermittent (I) 
 
Mode of Entry 

 Indirect – the discharge is 
generated outside the storm drain 
system and enters through the 
groundwater matrix 

 
Discovery Method  

 Dye Testing 

 Flow Metering 

 GIS Risk Analysis 

 Sewage Sniffing Dogs 

 Televising 

 Visual Inspection 
 

Regulated Discharge 

 NPDES WW permit and/or 

 MS4 Permit - IDDE 
Elimination Methods 

 Slip-lining of pipes 

 Pipe replacement 

 Manhole Sealing 
 
Crediting Protocol  

 Protocol 2 
 
Sampling Requirement 

 Six month before and after sewer 
metering to measure flow and 
nutrient concentrations 

 
Verification Requirements 

 Confirmation monitoring 
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DISCHARGE CREDITING 
 

Sewer Pipe Exfiltration discharges can be credited under Protocol 2. It requires before 
and after flow metering in the pipe to determine the change in sewage exfiltration as a 
direct function of the sewer repair, based on the decline in flow rate associated with the 
capital project. While it is allowable to use the sewage concentration default values, the 
credit is also subject to a discount factor. 
 
Discount factors 

 50% if project is within 150’ of stream or within 10 feet of a lower elevation storm 
drain pipe, 

 10% if project is greater than 150’ away from the stream or greater than 10’ feet from 
a lower elevation storm drain pipe to account for losses during groundwater 
migration 

 
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).  
 
After a program of slip-lining, the loss dropped to 375 gpd. The City used the default 
values listed in Table 1 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.  
 
                                                                         
 
Before Slip-lining Calculations 
 

            
  

 
                         

       

    
     

    

    
        

   

  
 

 

           
  

 
                         

       

    
     

    

    
       

   

  
 

 
After slip-lining loads are calculated in a similar manner but using 375 gpd for the average daily 
flow value. The results can be seen in the table below. 
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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 

 
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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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. 
 

 
Photo credit: Baltimore City DPW 

 

DISCHARGE CHARACTERISTICS 
 
Discharge Frequency 

 Continuous (C) 
 
Mode of Entry 

 Indirect – the discharge is generated 
from pipes in the drinking water 
transmission lines and leaks from the 
pipes into the soils where it migrates to 
into the groundwater matrix.  
 

Discovery Method(s) 

 Flow Metering 

 Televising 

 Visual Inspection 
 
Regulated Discharge 

 Non-regulated (permit dependent) 
 
 
 
 
 
 

Elimination Methods 

 Slip-lining of pipes 

 Pipe replacement 

 Pipe upgrades 
 
Crediting Protocol  

 Protocol 2 
 
Sampling Requirement 

 Six months of before and after pipe 
metering to measure change in flow 

 Nutrient concentrations can be 
derived from consumer confidence 
reports (CCR) produced by the 
drinking water utility 

 
Verification Requirements 

 Flow monitoring at the site of repair 
and above and below the problem 
water line for one year   
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DISCHARGE CREDITING 
 

Protocol 2 is used to obtain credit for eliminating discharges as a result of drinking 
water transmission loss. It requires before and after flow metering in the pipe to 
determine the transmission loss above and below the problem pipe section.  
 
The nutrient concentration associated with drinking water is directly derived from the 
water quality monitoring data that is summarized in the most recent consumer 
confidence reports prepared annually by the local drinking water utility. The final 
credited load is discounted to reflect that not all transmission loss reaches the stream, as 
follows:  

 By 50% if project is within 150’ of stream or within 10 feet of a lower elevation storm 
drain pipe, 

 By 10% if project is further away to account for the lack of full understanding of 
groundwater migration 

 
The following example shows how a locality would calculate the load reduction under 
Protocol 2 using typical values from Table 1 of this memo. However the default values 
used here are for example purposes only, localities are required to collect their own 
concentration data from consumer confidence reports from their local drinking water 
plants.  
 

DESIGN EXAMPLE 
 
A Bay City has discovered that one of the water mains from its drinking water plants is 
delivering significantly less water than is being transmitted. Based on flow metering, the 
4,000 foot network of water pipe experiences a 20% loss over this distance (from 7,500 
gpd to 6,000 gpd). After a program of slip-lining, the loss dropped to 375 gpd. The City 
knew the nitrogen content of the water from the testing done at the plant and used that 
number 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.  
 
                                                                         
 
Before Slip-lining Calculations 
 

             
  

 
                         

       

    
     

    

    
      

   

  
 

 

             
  

 
                         

       

    
     

    

    
      

   

  
 

 
After slip-lining loads are calculated in a similar manner but using 375 gpd for the average daily 
flow value. The results can be seen in the table below. 
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Reduction in Nutrient Loading from Drinking Water Pipe Exfiltration due to 
Infrastructure Improvements 

 TN (lbs/yr) TP (lbs/yr) 
Before Slip-lining 7.77 1.37 
After Slip-lining 1.94 0.34 
Reduction 5.80 1.03 
50% Discount Factor 2.91 0.51 

 
The City continues to monitor flow for six months after the infrastructure improvements 
to confirm that the flow reductions in the pipe segment are maintained over  time in 
order to verify the credit. 
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N-8: Dry Weather Sanitary Sewer Overflows 
 
Definition: A sanitary sewer overflow that occurs during dry weather periods as a 
function of either a blockage or defect in the sanitary sewer system. 
 

 
Photo credit: Bill Stack, CWP 

 

DISCHARGE CHARACTERISTICS 
 

Discharge Frequency 

 Transitory (T) 

 Intermittent (I) 
 
Mode of Entry 

 Indirect – the overflow may either 
enter through the storm drain system 
or directly discharge to the stream. 

 
Discovery Method(s)   

 CMOM 

 Hotline Complaints 

 Overflow Reporting 

 Risk Assessment: analysis of the 
businesses in the sewershed and pre-
treatment activity 

 System Maintenance Records 

 Visual Inspection 
 
Regulated Discharge 

 NPDES WW permit 

 MS4 Permit – IDDE  
 

Elimination Methods 

 FOG Reduction Programs 

 Pretreatment Requirements 

 Sewer Realignment 

 Pipe Replacement 

 Manhole Casing 
 
Crediting Protocol  

 Protocol 3 
 
Monitoring Requirement 

 Two years of before and after tracking 
of the number and flow volume of 
sanitary sewer overflows within the 
sewershed 

 
Verification Requirements 

 See monitoring requirement above 
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DISCHARGE CREDITING 
 
Protocol 3 is used to obtain credit for a systematic reduction and elimination of dry 
weather sanitary sewer overflows in a sewershed. It requires before and after monitoring 
of the volume and frequency of the sanitary sewer overflows within a sewershed for a 
period of at least 4 years.  
 
The following example shows how a locality would calculate the load reduction under 
Protocol 3.   
 

DESIGN EXAMPLE 
 
The City of Norfolk, VA has instituted a FOG reduction program in a 1,200 acre 
sewershed in its Central Business District. Based on historical data, 123 dry weather 
sanitary sewer overflows were reported on average per year, with a cumulative overflow 
volume of 125,000 gallons per year. After the implementation of a FOG program, the 
average frequency of dry weather sanitary sewer overflows decreased to 25 and the 
cumulative overflow volume dropped to 25,000 gallons per year.  
 
Using the default values for Nitrogen and Phosphorus associated with dry weather 
sanitary sewer overflows (Table 1) the City determines the nutrient loading before and 
after the implementation of their FOG program.  
 

                                                         
 
Before FOG Program Calculations 
 

              
  

 
                           

       

    
        

   

  
 

 

             
  

 
                           

       

    
       

   

  
 

 
After FOG program implementation loads are calculated in a similar manner but using 25,000 
gpy for the annual flow value. The results can be seen in the table below. 
 

Reduction in Nutrient Loading from Overflows due to FOG Program 
 TN (lbs/yr) TP (lbs/yr) 
Before FOG Program 34.42 6.26 
After FOG Program 6.88 1.25 
Reduction 27.5 5.01 

 
No discount in the credit is taken.  
 
  


