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Today’s Presentation

New York City’s MS4 
Program

Inventory and Initial 
Prioritization of 
Municipal Facilities

Self-Assessment 
Standard Operating 
Procedures

Pilot Test Findings
Conclusions
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New York City in a Nutshell

305 square miles
8,622,698 population (2017)
72 percent impervious area
60 percent served by combined sewers
MS4 area served by a city-owned MS4 or 

overland flow from a city-owned facility
Drainage Area Type

Direct Drainage

Municipal Separate Storm Sewer System

Combined Sewer System (Not Covered by MS4 Permit)

Federal Land and Airports (Not Covered by MS4 Permit

MS4 Outfalls 
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Water Quality Improvement in NYC
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New York Harbor Today
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New York State Pollutant Discharge Elimination System (SPDES)

Municipal Separate Storm Sewer System 
Permit (MS4 Permit)
Effective date: August 1, 2015
Duration: renewal every 5 Years
Permit intent: to implement measures to reduce 

pollution in stormwater runoff
NYC is required to develop a Stormwater

Management Program (SWMP) to submit to 
NYSDEC on August 1, 2018
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Plan Development and Review Process

 Interagency coordination

DEC coordination 

Public Meetings 

Progress Reports and 
Public Comment Periods

2015 - Q2 2017 Q3 2017 – Q1 2018 Q2 – Q3 2018
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Draft development 

Draft evolved through 
multiple review rounds/ 
review by interagency work 
group

Plain language and 
graphics review 

Draft available for public 
comment 

Public meetings

Finalize Plan

Submit August 1

• Full Plan available at www.nyc.gov/dep/ms4
• Public-friendly Executive Summary also available

http://www.nyc.gov/dep/ms4
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1. Legal Authority and Program 
Administration 

2. Public Education and Outreach 

3. Public Involvement and 
Participation 

4. Mapping 

5. Illicit Discharge Detection and 
Elimination 

6. Construction and Post-Construction

7. Pollution Prevention/Good 
Housekeeping for Municipal 
Operations and Facilities 

8. Industrial and Commercial 
Stormwater Sources 

9. Control of Floatable and Settleable 
Trash and Debris 

10. Monitoring and Assessment of 
Controls 

11. Special Conditions for Impaired 
Waters 

12. Recordkeeping and Reporting

New York’s Stormwater Management Program (SWMP) Plan 
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Municipal Facilities/Operations Pollution Prevention/Good Housekeeping

 Develop a program to address municipal 
operations and facilities 

 Prepare an inventory of municipal operations 
and facilities with preliminary prioritization of 
high, medium, and low categories 

 Prepare a procedure for self-assessment 
 Identify best management practices and 

stormwater control measures 
 Create an employee training program 
 Incorporate runoff reduction / green 

infrastructure into municipal projects.

Major MS4 Permit Requirements:
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City Agencies with Facilities/Operations

 Department of Citywide 
Administrative Services (DCAS)

 Department of Design and 
Construction (DDC)

 Department of Environmental 
Protection (DEP)

 Department of Corrections (DOC)
 Department of Education (DOE)
 Department of Health and Mental 

Hygiene (DOHMH)
 Department of Transportation 

(DOT)

 Department of Parks and 
Recreation (DPR)

 Department of Sanitation (DSNY)
 Fire Department (FDNY)
 Police Department (NYPD)
 Small Business Services (SBS)
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On-Site Municipal Operations/Facilities
 Vehicle/Equipment Operations

 Vehicle/Equipment Maintenance/Repair
 Vehicle/Equipment Cleaning
 Vehicle/Equipment Fueling
 Truck Bed Management
 Vehicle/Equipment Storage

 Material Storage Facilities
 General Outdoor Storage
 Above-Ground Storage Tanks
 Underground Storage Tanks
 Drum Storage and Management
 Material Stockpiles

 Waste Management Facilities
 Waste Transfer Stations
 Landfills
 Shooting Ranges

 Other Types of Facilities
 Golf Courses

 Animal Recreational Facilities/Stables

 Swimming Pools 

 Marine Operations
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Off-Site Municipal Operations/Facilities

 Stormwater Collection System 
Maintenance 
 Catch basin/inlet cleaning and repair
 Storm sewer/underground facility 

cleaning/repair
 Ditch/open channel cleaning/repair
 Green infrastructure/open facility 

maintenance
 Hydrologic habitat maintenance

 Paved Surface Maintenance
 Pavement Cleaning
 Winter Pavement maintenance
 Pavement/Sidewalk resurfacing/repair
 Spill prevention and response
 Bridge/elevated structure maintenance

 Landscaping/Open Space Maintenance
 Herbicide/pesticide/fertilizer application
 Landscape/ground care
 Turf management

 Building 
Maintenance 
and Repair
 Building Repair 

and Remodeling
 Painting
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Initial Inventory of Municipal Facilities

 Drains to MS4 or directly to 
receiving water

 Activity of Concern exposed to 
stormwater:
 Vehicle/Fleet/Equipment 

Operations
 Storage Facilities
 Stormwater Collection and 

Conveyance System
 Paved Surface Maintenance
 Landscape and Open Space 

Maintenance
 Waste Management
 Small-Scale Land Disturbances
 Building Maintenance/Repair
 Marine Operations
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Available Data Assessment
 Data assessed:

 Aerial Photography
 Agency-provided (limited)

 Low priority if:
 No data
 Not in MS4 area
 No visible activities of concern

 Medium priority if:
 Visible activities of concern
 No data for determining risk

 Prioritization Protocol for Remaining 
Facilities

Initial Prioritization of Municipal Facilities
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Initial Prioritization of Municipal Facilities
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A

A

B

B

C

C

Prioritized List 
(low, medium, 

high)
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Stormwater Pollution Potential:
 Likelihood: Proximity to waters, Exposure to Stormwater, 

Extent/Frequency of Use

 Consequence: Material Types/Quantities (related to 
Pollutants of Concern)

Initial Prioritization of Municipal Facilities
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Initial Prioritization of Municipal Facilities

Agency

Low 
Priority 

Facilities

Medium 
Priority 

Facilities

High 
Priority 

Facilities

Total 
Number of 

Facilities

DCAS 2 3 -- 5

DEP 16 115 -- 131

DOC -- -- 2 2

DOE 14 146 -- 160

DOT 55 21 2 78

FDNY 35 40 -- 76

DSMY 26 34 3 63

DPR 172 91 -- 263

NYPD 22 44 2 68

Total 342 494 10 846
Pollution 

Potential of 
Operational Area

Extent & 
Frequency 

of 
Material 

Use

Proximity 
to 

Impaired 
Waters

Material 
Quantities

Exposure to 
Stormwater

Results



18

Key Participants in PP/GH Program
Key Participants

Prepare for 
Assessments

Perform 
Assessments

Participate in 
Assessments

Perform 
SCMs

Report 
Progress

NYCDEP Liaison  Initial

Agency PP/GH Liaison  
PP/GH Contractor  Initial

Agency Assessor(s)  Subsequent Initial 
Facility Mangers   
Operation Supervisors   
Staff 

Self-Assessment Protocol

Pre-Assessment Activities
• Develop Prioritized Schedule
• Mobilize Agencies
• Facility/Operation Mobilization
• Select Represenative Off-Site Operations

Assessment Day Activities
• Orientation
• Map Facility/Operational Areas
• Inspect/Assess Each Operational Area:

• Assess Potential for Runoff with POCs
• Assess existing/Potential SCMs
• Review Findings with Supervisor(s)

Post-Assessment Activities
• Compile Draft Assessment Summary
• Prepare Action Plan
• Finalize Report Following Agency Review
• Re-prioritize Facilities and Operations
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Pre-Assessment Activities

Prioritization
• DEP establishes assessment 

priorities, schedule, SOPs
• DEP hires PP/GH contractor

Agency 
Mobilization

• Agency assessors
• Facility managers
• Operation supervisors
• Background information

Facility/ 
Operation 

Mobilization

• Facility manager, operations 
supervisors notified

• Representative off-site 
operations identified

• Facility information assembled
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Assessment Activities

Orientation
• Describe Assessment
• Confirm participants
• Review facility-specific information

Facility Layout

• Operational areas
• Material/waste storage areas
• Drainage patterns
• Location of storm and sewer drains 

Pollutant Potential 
ID

•Material quantities, frequency of use
•Likelihood, consequence of pollutant 

release

SCM Assessment

• Existing SCM 
effectiveness

• Risk-appropriate SCM 
enhancements

Brief supervisors 
on findings
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Facility Layout / Operational Areas

Assessment Activities
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Potential Pollutant Identification
Develop for every operational area:
 Inventory materials
 Define quantity, frequency of use
 Assess exposure to stormwater
 Determine drainage to impaired waters

Assessment Activities
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Pollutant Risk Assessment

Assessment Activities

Vehicle / Fleet / 
Equipment 
Operations

Storage Facilities

Stormwater 
Collection and 

Conveyance 
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Waste 
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SCM Assessment

24

Assessment Activities

SCM Condition Assessment
E Existing, Effective
P Existing, Partially Effective
N Not Existing

N/O Existing but Not Observed in Field
N/A Not Applicable

Recommend 
SCM Action Plan

Continue Maintain, enhance existing SCM
Recommend Schedule/implement new SCM
None SCM not under consideration
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SCM Guidance

Assessment Activities
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Assessment Activities
SCM Guidance

A relevant example 
photo provides visual 
context to each SCM 

SCM Category, Name 
and ID correspond to 

SCM Inventory 

MCMs 
Addressed in 

this SCM

A concise 
statement 

summarizes 
the purpose 

and function fo
each SCM

Common 
sense 

effectiveness 
checklist 

allows SWMP 
developers to 
easily access 

which 
pollutants will 

be well-
controls by 
this SCM

Guidance and 
suggested 

performance 
goals are 
provided

Most effective 
controls 

(detailed on 
reverse side) 

are 
overviewed

Specifies related regulations and 
control measures to be considered, 

in addition to the SCM, while 
developing an SWMP Plan

Potential control 
strategies for 

effective 
stormwater

pollution

Strategies to 
manage 

stormwater
flow

Strategies to decrease the 
size and concentration of 
pollutants being exposed

Options for 
capturing/ 
removing 
pollutants 

before 
discharge and 

proper 
disposal

Control measures intended to prevent 
stormwater and pollutants from interacting

Methods to 
remove 

pollutant from 
an area before 
being exposed 
to stormwater/ 

runoff

Alternative 
product 

choices to 
decrease 
pollutant

Citations provided
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Post-Assessment Action Planning

Pre-Assessment Activities

Assessment Day Activities

Post-Assessment Activities
• Compile Draft Assessment Summary
• Prepare Action Plan
• Finalize Report Following Agency Review
• Re-prioritize Facilities and Operations
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Post-Assessment Action Planning
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Pilot Phase
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Pilot Phase Objectives

Select Key Sites
 Potential for high risk and range of operations

Validation of SOPs and SCMs
 Test and finalize SOPs and SCMs before application across all sites

Calibrate Approach and Recommendations
 Ensure evaluations and recommendations are consistent

30
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Selection of Key Sites

31

High priority sites
Range of operations
 Based on coordination with 

Agencies

Proximity
 To support multiple 

assessments per day
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Selection of Key Sites

32

High and Pilot Sites

Agency
Low Priority 
Sites in Pilot

Medium Priority 
Sites in Pilot

High Priority 
Sites in Pilot

Add’l
Sites in 

Pilot Total
% of 

Total*
DSNY 2 6 3 1 12 19%
DOT 0 3 2 0 5 6%
DPR 4 3 0 1 8 3%
DOE 0 7 0 0 7 4%
FDNY 1 1 1 0 3 4%
DCAS 1 0 0 0 1 20%
DEP 0 3 0 0 3 2%
NYPD 0 2 2 2 6 9%
DOC 0 0 2 0 2 100%
Total 8 25 10 3 47 5%

New sites identified



3333

Red areas are 
concessions

Hatched areas included in City 
files; denoted as operated by 
the City

Stadium operated 
by the City, but 
unknown until 
assessment

Multiple 
sites 
merged

Sites merged

Selection of Key Sites

Sites merged
 Initial inventory included multiple 

sites within same area or facility
 Results in combination of sites

Sites split
 Sites that represent different 

operating departments

Sites removed
 Administration sites (e.g., offices) 



34

Assessment Day

34

Project 
Orientation

• Objectives of assessment
• General overview of process

Site 
Orientation

• Review of site map
• Review of activities and materials
• Pre-population of checklists

Site 
Walkthrough

• Identification of materials
• Discussion of frequency
• Discussion of activities not witnessed

Debrief
• Review of findings
• Discussion of 

potentially major 
issues
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Most facilities had a number of acceptable 
housekeeping practices in place

Most recommendations are 
housekeeping/operational focus or 
administrative in nature
 Store indoors where practical
 Sweep area

Some structural recommendations
 Repairs & perimeter berms 

Identification of other potentially applicable 
SPDES permits

Covered secondary containment

Ponding and direct drainage

Preliminary Findings
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Combination 
exposed and 
unexposed salt 
stockpile

Exposed 
millings 
stockpile

Exposed 
sand 
stockpile

Partially 
exposed 
soil 
stockpile

Material Stockpiles
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Area 1
 Salt dome

Area 2
 Calcium chloride
 Sand stockpile
 Catch basins
 Pavement maintenance

Area 2

Area 1

Calcium Chloride Sand Storm Drains

Salt

Salt Storage Facility
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Salt Dome

Identifying Applicable Stormwater Control Measures
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• Area Score is 5 (High)
• Facility score based on 

highest score from all areas
• Facility score dictates 

frequency of future 
assessments

Prioritization Score
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Site Before Assessment After Assessment
1 Low Medium
2 Medium Low
3 Medium Medium
4 Medium Low
5 High Medium
6 High High
7 Medium Medium
8 Medium Medium
9 Medium Low
10 Medium Medium
11 Medium Medium
12 High High
13 High High
14 Medium High
15 Medium High
16 Medium Medium
17 Medium High
18 Medium High
19 Medium Medium
20 New Site High
21 High Medium
22 High High
23 High High
24 Medium High
25 Medium Medium
26 Medium High
27 Medium High
28 Medium High
29 New Site High
30 High High
31 Medium Low
32 Medium Medium
33 Medium Medium
34 High High
35 High Medium
36 New Site High
37 New Site Low

Post-Assessment 
Prioritization
52%-no change
27%-increased
21%-decreased

Initial Untested Application

After Application to Multiple Sites

After Application to Initial Sites

Final Prioritizations

Evolution of Prioritization Scoring
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Calibration of recommendations
Within agency
Across agencies

SCM
Condition

SCM
Recommendation Application

E-Existing, 
Effective C-Continue SCM is in place, effective, and should be continued
P-Exists, 
Partially 
Effective R-Recommend SCM is in place, but could be improved upon

N-Not Existing R-Recommend SCM is not in place and is recommended

N-Not Existing N-None SCM is not in place and is not recommended

N/O-Not 
Observed C-Continue

SCM was not observed during the assessment, but from 
speaking with operations personnel, it is in place

N/A-Not 
Applicable N-None

SCM recommendation does not apply to the operations at 
this site

Post Assessment Analyses
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Continued 
standardization of 
viewpoints

Integration of forms 
to tablets
 Automated database 

population
 Automated report 

development

42

Integration of 
assessment forms 
to tablets

Automated 
reporting

Moving Forward
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Conclusions

Standard operating procedures 
provide consistent self-assessment 
protocol for assessing storm water 
pollution risk at over 800 facilities 
operated by fifteen agencies within 
New York City.

Guidelines for a range of municipal operations supported a 
structured approach for selecting stormwater control measures 
appropriate for the assessed pollution risk.

Walk-through assessments with facility managers and Agency 
leads allowed City contractors to prepare accurate assessments 
and gain buy-in to appropriate stormwater controls.
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