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New York City Municipal Separate Storm Sewer (MS4) Permit 

(SPDES Number NY-0287890) 

The City of New York’s Draft Procedures for No Net Increase Pollutant Load Analysis 

Submitted Pursuant to Permit Part II. B. 1. 

February 1, 2018 

The New York State Department of Environmental Conservation’s (“NYSDEC”) State 

Pollutant Discharge Elimination System (“SPDES”) Permit Number NY-0287890, effective 

August 1, 2015 (“Permit”), requires the City of New York (“City”) to submit a draft of the 

procedures that will be used to ensure Stormwater Pollution Prevention Plans (SWPPPs) 

submitted as part of the City’s construction/post-construction program contain adequate control 

measures to meet the no net increase requirement in Permit Part II.B.1.c., including but not 

limited to pollutant specific land use coefficients and pollutant removal efficiencies for the 

different stormwater management practices that will be required for developers as part of the 

pollutant load analysis.  

 The Permit specifies that non-negligible land use changes are those that involve one or 

more acres of disturbance and an increase in imperviousness. Where a proposed project involves 

a non-negligible change in land use within the MS4 area draining to an impaired water, the 

Department of Environmental Protection (DEP) will require structural and non-structural control 

measures. The SWPPP will require a pollutant load analysis that includes a narrative to 

demonstrate an understanding of the pollutant of concern, its potential sources and how the 

selected structural and nonstructural practices will reduce the potential for the pollutant to enter 

impaired waters. Where appropriate, DEP will require the analysis to include calculations that 

demonstrate the selected practices will be effective in reducing the pollutant load to pre-project 

levels. 

 The impaired waters list included as Appendix 2 in the Permit identifies the pollutants of 

concern as Floatables, Phosphorus, Pathogens and Nitrogen. Part II.B.1.b.i of the Permit 

provides, “Post construction treatment practices designed, constructed and installed in 

accordance with the New York State (NYS) Stormwater Management Design Manual (January 

2015) will satisfy the no net increase requirement for discharges to waterbodies impaired for 

Floatables, except when the floatables-impaired waterbodies have other impairments.” Part 

II.B.1.b.ii. provides, “For Phosphorus limited waterbodies, compliance with Chapter 10 of the 

NYS Stormwater Management Design Manual (January 2015) will satisfy the no net increase 

requirement.” In order to satisfy the no net increase requirement for Floatables and Phosphorus, 

the City’s program will require SWPPPs for projects in MS4 areas that discharge to waters 

impaired for these pollutants of concern to comply with the cited provisions of the NYS 

Stormwater Management Design Manual.  

 For projects in MS4 areas that discharge to pathogen-impaired waters, the attached 

position paper, City’s Response to DEC’s Guidance on No Net Increase, demonstrates that using 

a pollutant loading and removal model at a site scale for pathogens is not technically sound or 

appropriate. To meet the requirement for pathogens, developers will be required to include best 

management practices (BMPs) to address the specific potential sources of pathogens present at 
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the developed site as part of the operations and maintenance manual for the post construction 

practices that will be implemented for the development project. Most pathogens found in 

stormwater runoff are from human and animal fecal matter. To meet the no net increase 

requirement, SWPPPs will identify the potential sources of human and animal fecal matter and 

include means to reduce the potential for fecal matter to enter the pathogen-impaired waters 

through stormwater management practices (SMPs). For example, owners will be required to 

follow, or provide to tenants, guidance on how to reduce attractive nuisances that encourage 

animal activity like easily accessible dumpsters or open trash cans with food waste.  

Projects in MS4 areas that discharge to  nitrogen-impaired waters will provide 

calculations to demonstrate no net increase as part of the SWPPP. Table 1 below shows 

literature-based values for total nitrogen (TN) event mean concentrations (EMCs). DEP will use 

the median values from the table as loading coefficients based on land use for no net increase 

demonstrations. In addition, DEP is conducting a long-term monitoring program in MS4 areas 

that will look to capture and refine the EMCs for TN.  As that work progresses, DEP will update 

the literature values with actual values, when appropriate. 

The critical element in determining a non-negligible land use change is an increase in 

imperviousness when a proposed new development or redevelopment will disturb one acre of 

soil or more. An increase in imperviousness will increase the runoff volume and pollutants 

discharged to a receiving waterbody. The loading is the difference between the existing use load 

and the proposed use load.  
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Table 1: Event Mean Concentrations (EMCs) for Total Nitrogen (TN) from Literature 

Literature Reviewed 

TN- Land Use Based- EMC Summary 

Residential Commercial Industrial Vacant 

Low-

Density 

Residential 

Medium-

Density 

Residential 

High-Density 

Residential 

NURP (1983)1 2.64 1.75   1.51       

NSQD (2004)2 2.10 2.60 2.10 1.50 2.10 2.10 2.10 

DC-DDOE Technical 

Memorandum (2014)3 2.50 2.15 2.20         

Baird and Jenning 

(1996)4 1.82 1.34 1.26         

Baldys, S. et al (1998)5 1.70 1.20 1.40         

Guerard, P. and Weiss, 

W. B. (1995)6 4.66 3.20 4.89         

LA County Stormwater 

Monitoring Report 

(1999)7 2.16 2.62 3.95 1.74     2.94 

Harper, H.H. (1998)8  2.29 2.00 1.79 1.25 1.77 2.29 2.42 

May, D. and Sivkumar, 

M. (2009)9 2.99 1.58 1.58 0.66       

Byram River Watershed 

Management Plan 

(2012)10 2.40 2.40 2.40 1.60 2.40 2.40 2.40 

Median (mg/L) 2.35 2.08 2.10 1.50 2.10 2.29 2.41 

Average (mg/L) 2.53 2.08 2.40 1.38 2.09 2.26 2.47 

                                                 
1 Smullen et al. (1999). Updating the U.S. Nationwide Urban Runoff Quality Database, and 

U.S. EPA (1983). Results of the Nationwide Urban Runoff 

Program.https://www3.epa.gov/npdes/pubs/sw_nurp_vol_1_finalreport.pdf 
2 Pitt, R. et al. (2004). Findings from the National Stormwater Quality 

Database.http://chesapeakestormwater.net/wp-content/uploads/downloads/2012/02/National-SW-Quality-Database-

report.pdf 
3 District Department of the Environment. (2014). Technical Memorandum: Event Mean Concentrations (EMCs). 

http://dcstormwaterplan.org/wp-content/uploads/AppD_EMCs_FinalCBA_12222014.pdf 
4 Baird, C., and M. Jennings. (1996). Characterization of Nonpoint Sources and Loadings to the Corpus Christi Bay 

National Estuary Program Study Area, Texas Natural Resource Conservation Commission. 
5 Baldys, S. et al. (1998). Urban Stormwater Quality, Event-Mean Concentrations, and Estimates of Stormwater 

Pollutant Loads, Dallas-Fort Worth Area, Texas, 1992-1993. 
6 Guerard, P., and Weiss, W. B. (1995). Water Quality of Storm Runoff and Comparison of 

Procedures for Estimating Storm-Runoff Loads, Volume, Event-Mean Concentrations, and 

the Mean Load for a Storm for Selected Properties and Constituents for Colorado Springs, 

Southeastern Colorado, 1992. 
7 Los Angeles County Stormwater Monitoring Report: 1998-1999 (1999). 
8 Harper, H. H. (1998) Stormwater Chemistry and Water Quality. 
9 May, D. & Sivakumar, M. (2009). Prediction of nutrient concentrations in urban storm water. Journal of 

Environmental Engineering,135 (8), 586-594. 
10 Columbia University. (2012). Byram River Watershed Model Development. 

http://www.ct.gov/deep/lib/deep/water/watershed_management/wm_plans/arrabyrammodel269.pdf 
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Table 2 is a list of pollutant removal capabilities by SMP.  The SMPs chosen are those 

that can be implemented on most sites and reduce a minimum of 30% of the nitrogen loading.  

Developers will be required to implement SMPs to achieve no net increase in nitrogen loadings 

in MS4 areas that discharge to nitrogen-impaired waters. DEP will develop a stormwater 

calculator using the TN EMCs and removal rates.  The calculator will be available to developers 

online as part of the NYC Stormwater Design Manual, and will allow them to determine their 

compliance with the no net increase requirement for nitrogen when preparing SWPPPs.  

 

Table 2: Total Nitrogen Removal Rates (Based on Estimated Mass Loading Reductions Annually) 

Literature Reviewed 
Rain 

garden 

Porous 

Pavement 

Green 

Roof 
Bioretention 

Sand Filter 

(Filtration) 

Bioretention 

with 

Underdrain  

New Hampshire Stormwater 

Manual11 20% 60% 40% 65% 60%   

New Jersey Stormwater 

Manual12 30% 50% 30% 30% 35%   

Chesapeake Bay Guidance13   80%   35% 0%   

Norwalk River Watershed 

Management Plan (2011)14 32% 70% 53% 43%     

Chesapeake Bay Program 

Adopted Effectiveness15 25% 59% 45% 64% 30%   

Pennsylvania NPDES16 80% 75%   80% 40% 25% 

NY Stormwater Manual17         40%   

       

Median (mg/L) 30% 65% 43% 54% 40% 25% 

Average (mg/L) 37% 66% 42% 53% 40% 25% 

 

                                                 
11 New Hampshire Department of Environmental Services (2008). New Hampshire Stormwater Manual. 

http://dcstormwaterplan.org/wp-content/uploads/AppD_EMCs_FinalCBA_12222014.pdf 
12 New Jersey Department of Environmental Protection (2004). New Jersey Stormwater Best Management Practices 

Manual. http://www.njstormwater.org/bmp_manual/NJ_SWBMP_4%20print.pdf 
13 Maryland Department of Environment. (2009) Maryland's Urban Stormwater Best Management Practices by Era 

Proposal. https://www.chesapeakebay.net/channel_files/13238/md_stormwater_eras.10-30-09.pdf 
14 Norwalk Watershed. http://www.norwalkct.org/DocumentCenter/View/1903 
15 Chesapeake Bay Program. deq.state.va.us/Portals/0/DEQ/Water/Publications/CBTMDLAPG3-

EffCalculationsAndCurves.pdf 
16 Pennsylvania Department of Environmental Protection. (2016). 

http://www.elibrary.dep.state.pa.us/dsweb/Get/Document-112621/3800-PM-BCW0100m 
17 Center for Watershed Protection. (2015). New York State Stormwater Management Design Manual. 

http://www.dec.ny.gov/docs/water_pdf/swdm2015entire.pdf 
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To ensure implementation of the no net increase criteria, DEPs SWPPP review checklist 

will include the items listed in Table 3. For the purposes of this document, the comment column 

illustrates the basis for comments on each topic.  

 

Table 3: SWPPP Review Checklist Items 

Item/Reference Description Y/N/NA Comment 

No Net Increase 

Requirement 

Is the project in an impaired 

watershed? 

If yes, identify the impairment 

and check for a narrative 

analysis. 

 This requirement is in 

addition to existing Water 

Quality Volume (WQv) 

criteria per NYS Stormwater 

Design Manual requirements 

for new development and 

redevelopment 

Impaired for 

Phosphorus 

Does the SMP comply with 

Chapter 10 of NYS Design 

Manual? 

 Chapter 10 should be 

referenced first as this criteria 

would impact WQv 

calculations 

Impaired for 

Nitrogen 

Does the analysis include 

calculations demonstrating No 

Net Increase and are they 

correct? 

 Calculator to be provided by 

DEP should be used 

Impaired for 

Pathogens 

Does the operations and 

maintenance manual include 

methods to reduce the sources 

of pathogens? 

 Part VIII.B. of draft 2017 

MS4 General Permit should 

be referenced 

Impaired for 

Floatables 

Does the SMP meet NYS 

Design Manual? 

 SMPs selected and sized to 

manage/treat WQv and/or no 

net increase requirements 

should comply 
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City’s Response to DEC’s Guidance on No Net Increase 

New York City Municipal Separate Storm Sewer (MS4) Permit 

(SPDES Number NY-0287890) 

 

February 1, 2018 

 

A. Background: On October 23, 2017, DEC provided the following guidance for the No 

Net Increase requirement in the New York City MS4 permit for SWPPP reviews: 

Each of the four POCs that are listed in the NYC MS4 permit as causing an impairment to NYC 

waterbodies (floatables, phosphorus, pathogens, nitrogen) can meet the No Net Increase 

requirement for non-negligible land use changes in areas draining to impaired waterbodies in the 

following manner:   

Floatables - by designing and implementing post construction treatment practices that are in 

conformance with NYS Storm Water Management Design Manual.  

Phosphorus - by complying with Chapter 10 of the NYS Storm Water Management Design 

Manual.  

Pathogens – by incorporating a pollutant load analysis in the SWPPP review process. If the City 

can demonstrate based on research and scientific studies that a pollutant load analysis is not a 

viable option, the City can propose and implement enhanced BMP practices similar to what are 

proposed in Part VIII of the draft 2017 MS4 General Permit to meet the no net increase 

requirement for pathogens at the receiving waterbodies.   

Nitrogen – by incorporating a pollutant load analysis in the SWPPP review process. 

 

B. City’s position on DEC’s guidance for each of the above impairments is as follows: 

Floatables – City agrees. 

Phosphorus – City agrees. 

Pathogens – Based on the City’s review of existing literature, a no-net increase analysis at a site-

scale is not technically sound or appropriate for pathogens, as described in detail in Section I 

below. The City also considered the BMPs in Part VIII of the draft 2017 MS4 General Permit, 

however these do not address site-scale pathogen loads that may be generated at individual 

developed sites. Accordingly, the City proposes to require developers to identify potential 

sources of pathogens and include best management practices (BMPs) to address these sources as 

part of the operations and maintenance manual for the post construction practices installed at the 

site.  This approach is more appropriately implemented at a site scale.  See Section I below for 

rationale.  In addition, the City’s SWMP describes the continuation or enhancement of several 

existing and robust programs to manage pathogens including public education and outreach, pet 
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waste bag dispensers in City parks, catch basin cleaning and maintenance, and illicit discharge 

detection and elimination. 

Nitrogen – City will propose a spreadsheet model tool that developers will be able to use to 

demonstrate no net increase in nitrogen loads as part of the SWPPP, as described in Section II 

below.  

 

 

I. Pathogens  

 

Viability Analysis: To demonstrate that a pollutant load analysis is not viable, the 

City has evaluated the following published studies that address the issue of 

uncertainty in pathogen loading. Pathogen-related water quality data collection is 

resource intensive. Consequently, datasets span only relatively short time scales. The 

lack of reliable long-term pathogen data that are relevant to field conditions is a major 

limitation to developing accurate pollutant loading models on an individual site scale. 

This in turn gives rise to uncertainty in the modeling outcomes as research has shown 

that pollutant loadings on catchment surfaces and rainfall within an area can vary 

considerably over space and time scales making it difficult to estimate pathogen load 

through pollutant loading analysis. Below are findings of some published studies on 

the uncertainty associated with pollutant loading analysis and BMP treatment for 

pathogens:  

  

a. USEPA. 2007. Report of the Experts Scientific Workshop on Critical Research 

Needs for the Development of New or Revised Recreational Water Criteria. 

EPA 823-R-07-006. March 26–30. 

 

Feedback from a group of renowned environmental engineers and consultants 

who apply common models to pathogen and fecal indicator transport concluded 

that pollutant loading models provide highly uncertain predictions for pathogen 

and indicator concentrations and fluxes (USEPA 2007, based on input from Ali 

Boehm, Stanford University). 

 

b. Pitt, R., A. Maestre, and R. Morquecho. 2008. National Stormwater Quality 

Database, Version 3. February.  

 

Bacteria data in the International Stormwater BMP Database show that bacteria 

concentrations in untreated runoff were consistently high for the majority of the 

BMP study sites, with the influent concentrations varying substantially. Based on 

the results, the ability of structural BMPs to reduce bacteria counts varies widely 
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within BMP categories. No single BMP type appears to be able to consistently 

reduce bacteria in surface effluent to levels below in-stream primary contact 

recreation standards. 

 

c. Pathogens in Urban Stormwater Systems. 2014. Prepared by Urban Water 

Resources Research Council, Pathogens in Wet Weather Flows Technical 

Committee, Environmental and Water Resources Institute, American Society of 

Civil Engineers with support from Urban Drainage and Flood Control District, 

Denver, CO, and Urban Watershed Research Institute. 

http://www.asce-

pgh.org/Resources/EWRI/Pathogens%20Paper%20August%202014.pdf 

 

Many published papers referenced in this publication address the issue of 

uncertainty in modeling. The papers noted that there are significant limitations 

associated with use of currently available models to accurately predict Fecal 

Indicator Bacteria loading and reductions associated with various management 

measures on site. These limitations are due to multiple factors such as limited 

understanding of fate and transport mechanisms in the natural environment, scale-

related issues, limited data sets for model calibration and verification, and 

variable performance of stormwater control practices. 

 

 

d. Ferguson, C. M., B. Croke, J. Norton, S. Haydon, C. Davies, M. Krogh, and N. 

Ashbolt. 2010. Watershed Pathogen Modeling for Risk Management and Load 

Estimations. Project #3124. Denver Colo: Water Research Foundation and 

Salisbury, Australia: Water Quality Research Australia. 

 

The objective of the project was to test and further develop two mathematical 

models, pathogen catchment budgeting (PCB) for predicting and evaluating 

pathogen and indicator loads and concentrations in drinking water watersheds. A 

two-tiered approach was used to provide flexibility in the application of the 

models by a range of users with different levels of supporting data. The study 

concluded that the PCB model-predicted loads fluctuated within 1–2 orders of 

magnitude of the actual loads for wet weather events. However, the actual dry 

weather loads were higher than those predicted by the PCB model in two of the 

four watersheds tested. The factors contributing to these discrepancies may 

include underestimation of animal input loads generated, underestimation of the 

contributions from direct fecal deposition in dry weather, and the failure to 

address correctly in the model the overlap in the lag time between wet weather 

events and dry weather events. 

 

Documented pathogen studies have shown that concentrations of bacteria in urban 

stormwater are notoriously variable on a site-specific basis, even for similar land use 

http://www.asce-pgh.org/Resources/EWRI/Pathogens%20Paper%20August%202014.pdf
http://www.asce-pgh.org/Resources/EWRI/Pathogens%20Paper%20August%202014.pdf
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types and even at the same sampling location. The City does not expect that any field 

study that is conducted within the City will change this finding because the data that 

could be collected in the City would be far less than the data in the international BMP 

database, most of which is collected from urban areas similar to NYC. Given the 

limited availability of site-specific pathogen data (bacteria and viruses are rarely 

sampled in stormwater studies (USEPA, 2004)), and that the City would have to rely 

on the widely variable pathogen data that do exist in order to estimate an Event Mean 

Concentration (EMC) for use in a pollutant loading calculator, it is recommended that 

a pollutant loading calculation not be used for the no net increase analysis. Rather, the 

City proposes to require developers to include a narrative pollutant source analysis in 

the SWPPP that identifies the potential sources of pathogens in the developed 

condition and the practices that will be implemented at the site to reduce the potential 

for pathogens to enter the stormwater system. 

Since the source of most pathogens that enter waterways through stormwater are 

human or animal fecal matter, the stormwater management system proposed in the 

SWPPP must reduce the likelihood of allowing these wastes to enter the system. For 

example, biorentention practices may provide areas for animals to congregate; 

choosing plant materials that do not require mowing reduces the area available for 

animals. Similarly, if a developed property will generate pet waste, the developer 

could provide means for pet owners to remove and properly dispose of the waste.   

 

 

II. Nitrogen 

 

To meet the No Net Increase requirement in nitrogen-impaired waters, DEP is 

proposing to develop a mathematical model. The initial model will rely on literature-

based loading and removal rates, later DEP will use loading rates from its monitoring 

program. 

 

Below is a brief description of the model:  

 

DEP will provide Event Mean Concentrations (EMCs) of total nitrogen (TN) for 

different land uses for the development community to use to estimate the pollutant 

load from existing conditions. Estimates of the future pollutant load rely on using 

impervious cover change, and the EMCs for the associated land use changes. DEP 

will also provide pollutant removal percentages for various SMPs. DEP will review 

spreadsheet models developed by EPA, states and national organizations such as 

WERF, and will select an appropriate spreadsheet model for this SWPPP review. The 

model will be available online as part of the New York City Stormwater Design 

Manual.  

 


