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Topics

• What drives the need for sustainable 

stormwater funding?

• What’s free and what’s not today and 

tomorrow?

• Common municipal departments/costs 

and opportunities for sharing

• Example
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Stormwater Quiz

What is the main issue 

driving stormwater 

infrastructure 

investment/spending 

according to a recent 

Stormwater Utility 

survey?
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Drivers (Black & Veatch, 2014)

• Aging/failing 

infrastructure;

• Development 

pressures;

• Quality of Life;

• Property values;

• Drinking water 

protection/replenish

ment;

• Recreation (fishing, 

boating, swimming);

• Lawsuits
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Why is stormwater perceived as “free”?
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Stormwater Quiz

Which of these are free?

a) Infrastructure mapping

b) Catch basin cleaning

c) Drainage repairs

d) Stormwater retrofits

e) Illicit discharge 

detection and 

elimination

f) Complaint hotline
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So, What’s the Problem?

Which of these consumes more time and $?
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Stormwater 

Management is 

Complex

• Multiple regulations:

– NPDES/MS4 - Zoning

– TMDL - Subdivision

– CSO - WPA

• And regulators:

– Federal

– State

– Local

• Multiple management 

objectives

• Lots of standards and 

minimum measures 

• Various structural and 

non-structural 

practices

• A ton of municipal 

services…
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Results in complex applications

Proprietary Treatment Device

(50-77% TSS Removal Claimed)

Underground 

Detention Chambers

(50% TSS Removal)

Outlet Level 

Spreader

(Uncertain TSS 

Removal)

Oh-Recharge met over here
BMP TSS 

Removal

Rate

Starting 

TSS Load

Amount 

Removed

Remaining 

Load

Proprietary Widget 60% 1.0 0.60 0.40

Underground Ext Det. 50% 0.4 0.20 0.20

Total TSS Removal = 80%
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Range of Municipal Stormwater Services

• Flood 

reduction/protection;

• Stream channel erosion 

protection/restoration;

• Street sweeping and catch 

basin cleaning;

• Culvert repairs;

• Improved stormwater 

planning/watershed 

management;

• Leaf litter pick-up/disposal

• Public ed/outreach;

• Mapping of drainage 

network/BMPs;

• IDDE

• Site inspections;

• Construction of new 

capital facilities;

• Maintenance of existing 

and new stormwater 

practices

• Monitoring
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By “failing” we mean they don’t 

work anymore…
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Open Channels

Permeable Pavements

Sand Filters
Gravel Wetlands

Infiltration Practices

Bioretention

Which would you rather maintain? 
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How much of a town’s budget goes here?

Leaf/Lawn Litter Control

Enhanced Street Sweeping

More Freq. CB Cleaning

Storm drain art 
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Stormwater Program Costs 

• Operations and Maintenance;

• System Rehabilitation;

• Stormwater BMP retrofits for 

water quality and flood control;

• Design review and oversight;

• Regulatory compliance/TMDLs;

• Public outreach and education;

• Administration; 

• Increased effort under new MS4 

permit
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Stormwater Program Elements

• The 6 Minimum Control Measures Outlined in MS4 Permits

1. Public Education and Outreach

2. Public Involvement and Participation

3. Illicit Discharge Detection and Elimination

4. Construction Site Runoff Control

5. Post-Construction Runoff Management

6. Municipal Pollution Prevention/Good Housekeeping

• And 2 Other “required elements:

7. Maintenance

8. Program Evaluation and Reporting
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Municipality Program Cost Factors 

1. Public Education and Outreach

2. Public Involvement and 
Participation

3. Illicit Discharge Detection and 
Elimination

4. Construction Site Runoff Control

5. Post-Construction Runoff 
Management

6. Municipal Pollution 
Prevention/Good Housekeeping

7. Maintenance

8. Program Evaluation and Reporting

• Size of community – Target Audience

• Level of existing watershed 
awareness

• Ability to tie into other municipal 
/3rd Party education programs

• Type of education and outreach 
media used (e.g. radio) – 2 messages 
to each audience/5 years

• Number of available volunteer 
activities/programs (e.g. tree 
planting, rainbarrel programs)

• Municipal Education Coordinator on 
staff

• Methods of Measuring Success
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Municipal Program Cost Factors

1. Public Education and Outreach

2. Public Involvement and 
Participation

3. Illicit Discharge Detection and 
Elimination

4. Construction Site Runoff Control

5. Post-Construction Runoff 
Management

6. Municipal Pollution 
Prevention/Good Housekeeping

7. Maintenance

8. Program Evaluation and Reporting

• Age and extent of infrastructure

• Map status – must map entire 

drainage system

• Complaint-based vs proactive 

detection (IDDE Hotline)

• Staff/contractor/equipment to 

detect discharges and identify 

sources 

• Actual repairs

• Response tracking database for 

reporting and program evaluation

• Annual Employee Training
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Municipal Program Cost Factors

1. Public Education and Outreach

2. Public Involvement and 
Participation

3. Illicit Discharge Detection and 
Elimination

4. Construction Site Runoff Control

5. Post-Construction Runoff 
Management

6. Municipal Pollution 
Prevention/Good Housekeeping

7. Maintenance

8. Program Evaluation and Reporting

• # of active construction sites >1 

acre (or local threshold)

• Ratio of review/inspection staff to 

avg # of const. sites

• Development projects in the 

pipeline

• Average # of inspections per site

• Current compliance record 

(contractors pretty good or always 

in violation)

• Municipal vs 3rd party inspection

• Performance bonds in use

• Efficiency of enforcement (stop 

work on first infraction)
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Municipal Program Cost Factors

1. Public Education and Outreach

2. Public Involvement and 
Participation

3. Illicit Discharge Detection and 
Elimination

4. Construction Site Runoff Control

5. Post-Construction Runoff 
Management

6. Municipal Pollution 
Prevention/Good Housekeeping

7. Maintenance

8. Program Evaluation and Reporting

• # of development projects requiring 

municipal review/inspection

• Age and type of existing BMPs

• Enhanced review for site design and 

land use planning for LID

• Number of review/inspection staff 

• Performance bonds collected

• Inhouse or 3rd party inspection staff

• Design guidance, checklists and 

training

• BMP database

• Extent of retrofitting program

• Code updated to allow/foster green 

infrastructure

Bioretention
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Municipal Program Cost Factors

• # of municipal facilities requiring 

pollution prevention plans

• Development of pollution 

prevention plans and spill 

response strategies

– Maintenance Garages

– Public Works Facilities

– Transfer Stations

• Street sweeping and catch basin 

cleanout equipment and labor

• Employee Education and Training 

• Retrofitting costs

• Construction Site Inspections

1. Public Education and Outreach

2. Public Involvement and 
Participation

3. Illicit Discharge Detection and 
Elimination

4. Construction Site Runoff Control

5. Post-Construction Runoff 
Management

6. Municipal Pollution 
Prevention/Good Housekeeping

7. Maintenance

8. Program Evaluation and 
Reporting
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Municipal Program Cost Factors
1. Public Education and Outreach

2. Public Involvement and 
Participation

3. Illicit Discharge Detection and 
Elimination

4. Construction Site Runoff 
Control

5. Post-Construction Runoff 
Management

6. Municipal Pollution 
Prevention/Good Housekeeping

7. Maintenance

8. Program Evaluation and 
Reporting

• Level of service and public vs private 

• In-house or private inspectors

• Routine vs long-term inspections

• Develop maintenance tracking system 

(e.g., web or GIS based)

• Develop maintenance and inspection 

checklists

• Conduct maintenance/repair for 

BMPs, outfalls, pipes, culverts and 

utilities

• Dedicated staff 

• Technology requirements
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Municipal Program Cost Factors

1. Public Education and Outreach

2. Public Involvement and 
Participation

3. Illicit Discharge Detection and 
Elimination

4. Construction Site Runoff 
Control

5. Post-Construction Runoff 
Management

6. Municipal Pollution 
Prevention/Good Housekeeping

7. Maintenance

8. Program Evaluation and 
Reporting

• Monitoring

– Dry weather outfall screening for 

all outfalls;

– Wet weather sampling for 

vulnerable systems;

– Basic constituents;

– For impaired waters, must 

sample for pollutant causing 

impairment

• Develop measurable goals and 

Tracking Indicators

• Annual reports for compliance and 

other documentation

• Maintain a tracking system 

• US EPA MS4  Program Evaluation 

Guidance manual
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Typical Municipal Departments

• DPW/Highway

• Wastewater Mgmt

• Conservation

• Planning Dept

• Fire/Police

• Schools

Sharing resources

– Planning Brd, Conservation Comm, 

Health Brd- new dev plan reviews

– Codes/ordinances

– Integrated planning for 

wastewater/stormwater load mgmt 

– Public education/school curricula

– Inspections

– Maintenance and equipment

http://www.google.com/imgres?imgurl=http://www.huridocs.org/wp-content/uploads/2010/06/library1.jpg&imgrefurl=http://www.huridocs.org/library-documentation/&usg=__bABc_G4aY2ftZWkKV3cYdMvbzqg=&h=363&w=500&sz=264&hl=en&start=2&zoom=1&itbs=1&tbnid=HNz_8yZlRcuBgM:&tbnh=94&tbnw=130&prev=/images?q=library&hl=en&gbv=2&tbs=isch:1&ei=VmNJTdPrNILKgQfFpLzsDw
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Cost Assessment for 3 Municipalities in 

the Upper Charles River Watershed 

(2011)
• Charles River impaired for 

phosphorus, bacteria & other 

stressors;

• Phosphorus TMDL Requires 51% 

reduction of stormwater loads 

above Watertown Dam;

• Loading reduction requirements 

for 3 Upper Charles 

Communities:

– Bellingham: 52%

– Franklin: 52%

– Milford: 57%

• MS4 GP

Watertown Dam
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Cost Estimates Developed for Existing 

and Future Stormwater Program
based on MS4 permit requirements

• Future program annual 

operational costs.

• Future capital costs for 

Phosphorus Reduction.
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Existing & Future Program Costs for 

Operational Expenses

• Bellingham: $ 891,000/year

• Franklin:  $ 1,815,000/year

• Milford:  $ 1,037,000/year
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Local Factors Influencing Program Cost 

and Implementation of BMPs
• Land use

• Existing impervious 

cover

• Soils

• Existing BMPs

• Existing stormwater 

program capacity

• Other related programs 

(Sewer & Water)

• Governance structure

Hydrologic Soil Groups
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Methods/Approaches to estimate 

future capital costs

1. Tetra Tech/EPA GIS-based spreadsheet 

parcel-by-parcel assessment;

2. Unit costs based on land use

– Cost per acre of impervious treated;

– Cost per pound of phosphorus removed.

3. Comparison to other recent retrofit work 

(with multipliers to account for land use 

variability)

4. Actual sample retrofit assessment in each 

town.
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GIS-Based: Management Categories
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Estimated Total Stormwater Program Costs

for operations & to achieve MS4 compliance

(2011 dollars) 

Town Total CIP Annual 

Operating 

Costs

Bellingham $29,700,000 $905,000

Franklin $74,600,000 $1,839,000

Milford $75,800,000 $1,061,000

Total $180,100,000 $3,809,000

Total Program Costs (CIP + Annual Operations)

Town Approximate 

Population

Bellingham 15,800

Franklin 32,000

Milford 27,600
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2016 MS4 GP –Appendix F

• Requires Phosphorus 

Load Reductions of

– Bellingham: 35%

– Franklin: 35%

– Milford: 41%

• Capital cost likely a 

little lower; but the 

analysis assumed 15% 

P reduction from 

readily available non-

structural controls.
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New tools to help estimate 

stormwater implementation costs

• Opti-Tool – Regional 

excel-based BMP 

optimization tool

• WMOST – Watershed 

management 

optimization support 

tool

• Others…

“The goal of the tool is to help 

water resource managers 

and planners identify cost 

effective, sustainable green 

infrastructure options for 

their local jurisdictions.”


