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TOPICS FOR TODAY

 MS4 Basics – what you need to know

 How does resilience play a role?

 CUSP and Other Resources



WHAT IS AN MS4?

Municipal Separate Storm Sewer System 

 A system of conveyances owned by a public entity that 
is designed to collect or convey stormwater (drains, 
pipes, ditches, etc.) that is not connected to a combined 
sewer or wastewater treatment plant

 Phase 1 – Population over 100,000

 Phase II – Population 10,000 – 100,000

 “Non-traditional” – Universities, airports, correctional facilities, 
military installations



GROWING STORMWATER FOOTPRINT

Most Recent Land 
Use Forecasts Show 
Continued Growth in 
the Exurbs



BORROWING FROM THE WASTEWATER SECTOR

• National Pollutant Discharge Elimination System 

(NPDES) developed for point sources:

• Water quality standards & numeric effluent limits

• Monitoring to confirm they are met

• Significant penalties for non-compliance

• Stormwater runoff is a square peg in a round hole

• Permits emphasize general management measures

• Less direct connection to water quality standards



Minimum Control Measures

1. Public Education and Outreach 

2. Public Involvement and Participation

3. Illicit Discharge Detection and Elimination 

4. Construction Site Runoff Control 

5. Post Construction Stormwater Management

6. Municipal Pollution Prevention and Good Housekeeping

Municipal Stormwater Permits

7



WHAT TO EXPECT

• Adopt core ordinances and programs needed to meet permit requirements 

• Each permit term extends for 5 years (in theory)

• States often tweak permit conditions and reporting in each new permit cycles

• Numeric load reduction requirements will be tied to the Chesapeake Bay 

Total Maximum Daily Load (TMDL)



MCM 1: PUBLIC INVOLVEMENT

Goal: Involve the public in the planning and 

implementation of your MS4 program

Essentials:

 Have a good contact database of key partners and 

stakeholders in your community 

 Provide frequent opportunities for the public to interact 

with your MS4 program

 Maintain a basic online/social media to connect the 

public to your MS4 programs and performance  

 Have an organized process for public involvement in 

development of individual restoration projects 



MCM 2: EDUCATION AND OUTREACH

Goal: Educate community members about 
stormwater and pollution prevention

Essentials:

 Define target audiences in the community

 Focus on specific community-wide water quality 
issues

 Craft appropriate messages for defined residential 
and commercial behaviors

 Develop and deliver educational materials through 
multiple media to reach the target audiences each 
year

 Evaluate the effectiveness of the outreach efforts 
and refines the education effort over time 



MCM 3: ILLICIT DISCHARGE DETECTION AND ELIMINATION (IDDE)

Goal: Identify, track and eliminate illicit discharges to 
the storm drain system

Essentials:

 Start by adopting a local ordinance to prohibit illicit 
discharges

 Map the MS4 storm drain system in your community

 Use desktop and screening approaches to ID priority 
sub-watersheds

 Have a hotline or responsive system for public spill 
reporting



MCM 4: EROSION AND SEDIMENT CONTROL

Goal: Prevent erosion from construction sites

Essentials:

 Adopt ESC Ordinance to establish local project review and ESC measures

 Maintain an inventory of construction site activity in your community

 Establish procedures for construction plan review

 Perform construction site inspections and administer enforcement

 Train local staff to operate the ESC program



MCM 5: POST-CONSTRUCTION STORMWATER

Goal: Reduce pollutants from stormwater runoff 
following land development activities

Essentials:

 Integrate stormwater quantity and quality 
control into all elements of local land 
development approval

 Have effective specs for design, installation and 
maintenance

 Have a way to inventory and track 
stormwater assets

 Craft a local pollutant reduction plan to 
address numeric requirements



MCM 6: MUNICIPAL “GOOD 

HOUSEKEEPING”

Goal: Prevent pollution from municipal facilities and operations

Essentials:

 Identify pollution hotspots at municipal facilities

 Adjust operations to address local water quality

 Municipal employee engagement and training



RESILIENCE AND BETTER STORMWATER MANAGEMENT

PRECIPITATION AND IMPACTS ON STORMWATER ASSET VULNERABILITY



HOW IS PRECIPITATION CHANGING?

 What precipitation data do we use now to design 

stormwater systems?

 Atlas 14 – Produced by NOAA, period of record up to 2000

 Atlas 14 relies on stationarity - the statistical properties 

of hydrologic variables in future time periods will be 

similar to past time periods



HOW IS PRECIPITATION CHANGING?



PROJECTIONS FOR ORANGE CO. 

https://midatlantic-idf.rcc-acis.org/ 

https://midatlantic-idf.rcc-acis.org/


Changing Conditions

2-3°F of warming 

1-2 feet of sea level rise

5-35% increase in precip intensity

In 30 years, Bioretentions will see:

• Shifting vegetation palettes

• More sediment mobilization in CDA

• Additional rainfall volume in similar # of events

• Rising water tables in coastal areas

• Unknown impacts on pollutant removal efficiency



BMP RISK AND VULNERABILITY

Key Factors:

Location in the Watershed

Age

Maintenance/Design Condition



CONVEYANCE PRACTICES

➢ “Softer” conveyance practices and rural roadside ditches carry high risk of erosion/deposition

➢ Undersized gray infrastructure

➢ Interactions with tidal flooding



UPLAND LID PRACTICES

 Maintenance “needy”, 

 Primarily designed for water quality sized events

 Vulnerabilities: 

 Erosion (in and out)

 Bypass/Overflow

 Clogged Filter Media

 Distressed Vegetation



OVERFLOW AND BYPASS



START WITH MAINTENANCE

 Break Your BMPs into Zones

 Run through visual inspections of the main culprits

 Tie findings to a management action



Bioretention from above

INLET ZONE

SIDE SLOPES

BED AND 
VEGETATION

OUTLET ZONE



No. Zone INDICATOR FBI Trigger?

1 Inlet Inlet Obstruction Yes

2 Inlet Erosion at Inlet Yes

3 Inlet Pretreatment Yes

4 Inlet Structural Integrity, Safety Features Yes

5 Perimeter Surface Area Yes

6 Perimeter Side slope Erosion Yes

7 Perimeter Ponding Volume Yes

8 Bed Bed Sinking Yes

9 Bed Sediment Caking Yes

10 Bed Standing Water Yes

11 Bed Ponding Depth Yes

12 Bed Mulch Depth/Condition No

13 Bed Trash No

14 Bed Bed Erosion Yes

15 Vegetation Vegetative Cover Yes

16 Vegetation Vegetative Condition No

17 Vegetation Vegetative Maintenance No

18 Outlet Outlets, Underdrains, Overflows No



CUSP
CHESAPEAKE URBAN STORMWATER PROFESSIONALS



The CUSP learning experience is targeted towards:

• Early career professionals (or transitioning careers)

• Students looking to break into the field

• Existing stormwater managers looking for a refresher or training new staff



HOW DOES CUSP WORK?

 14 Live, 1 Hour Webinars

 Access to the CUSP Learning Portal with dozens of 
supplemental resources

 Join webinars live, or complete them on your own time

 Registration: Mid-July

 Live Webinars: September 6 – October 26

 Certificate Deadline: December 15th

 Cost: Completely Free

For More Info on CUSP:

https://chesapeakestormwater.net/chesapeake-

urban-stormwater-professionals-cusp/ 

https://chesapeakestormwater.net/chesapeake-urban-stormwater-professionals-cusp/
https://chesapeakestormwater.net/chesapeake-urban-stormwater-professionals-cusp/


RESOURCES



TOOL: CSN CLIMATE AND STORMWATER REPORTS

 Reports & Fact Sheets: https://chesapeakestormwater.net/climate-change-and-stormwater-management/

 Webinar:  https://chesapeakestormwater.net/events/bmp_vunerability_resilience/ 

https://chesapeakestormwater.net/climate-change-and-stormwater-management/
https://chesapeakestormwater.net/events/bmp_vunerability_resilience/


TOOL: CLIMATE CHANGE-INFORMED IDF CURVES

 Data Tool: https://midatlantic-idf.rcc-acis.org/ 

 Webinar: https://chesapeakestormwater.net/events/projected-chesapeake-idf-curves/ 

https://midatlantic-idf.rcc-acis.org/
https://chesapeakestormwater.net/events/projected-chesapeake-idf-curves/


OTHER TRAINING OPPORTUNITY

CUSP Participants can email Katie@cblpro.org and get 

a 15% discount with code CUSP

Benefits (David’s POV):

• Great field component to the training

• Sustainable landscaping focus

• Valuable credential

mailto:Katie@cblpro.org


QUESTIONS?
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