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Breaking the Mold on Wet Weather Compliance 
Strategies

 Managing impacts of CSO and SSO extremely costly challenges 
 Increasing # of new challenges requires innovative approaches

– MS4 Permitting
– Nutrient TMDL Implementation
– Flooding & Climate Resilience

 Discuss a few case studies that include
– ways to achieve compliance goals while controlling costs
– collaborative approaches with EPA, states, satellite communities, and 

other stakeholders
– Move towards adaptive management with an implementation focus

 Case study areas
– Lancaster, PA
– Louisville, KY
– Onondaga County, NY (Syracuse)



Integrated Planning Approach allows for more 
affordable compliance of water infrastructure needs

 EPA Integrated Municipal Planning Approach offers a 
framework for Prioritizing wet weather investments beyond 
CSO / SSO to include
– MS4
– Nutrient TMDLs
– Asset Rehab
– Flood Risk
– Climate Resilience



Lancaster, PA partnering with EPA to implement an 
integrated planning approach 

 ~60,000 residents (2010 census)
 7.34 square miles
 CSO Administrative Order
 Evaluating watershed based 

solutions for 
– MS4 & CSO discharges 
– Nutrient Reduction Requirements of 

Chesapeake Bay
 Driving the program by building the 

CWA infrastructure with other 
urban assets renewal projects 
– (e.g. Roads, Parks, Buildings, Water 

/ Sewer Rehab)



45% Combined Sewers                    55% MS4



Discharging to Conestoga River and 
Chesapeake Bay



CIP Prioritization Model Selects GI Projects with 
Highest Total Benefit in Lancaster – GI Plan
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Optimization tools will be used to ID lowest cost solution 
meeting CSO, water quality and flood control objectives



Louisville MSD - Continuous Improvement to CSO 
Program through Adaptive Management

 Green Infrastructure Right-sizing
– CSO 130 and 190 basin eliminations
– Cooperative evaluation with EPA ORD

 Flow Monitoring and Model Re-calibration
– Continue to expand flow monitoring to allow right-sizing
– Optimizing operational parameters – RTC optimization
– Review every project using original cost/benefit approach

 Project resizing and re-prioritization
– Improve overall system performance
– Respond to public comments
– Maintain original cash flow and rate projections

 Key Principle is incremental cost analysis to make a business
decision about where to invest more or less



Gray Storage 
Practice

Incremental 
Cost 

Comparison
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Suite



4/30/13

11Onondaga County, New York

• 7,660 acres
• 49 CSOs

City of Syracuse

Onondaga Creek

Harbor Brook

Onondaga Lake



 Agreed to by all impacted parties [State, Atlantic States Legal 
Foundation (Plaintiff), County]

 Authorized use of Gray and Green infrastructure
 Requires Storage Facilities in place of RTFs

– RTFs included vortex separation, storage and disinfection
 Includes time extension for Construction, and Metro phosphorus 

effluent limit
 Balanced program provides additional water quality and 

community benefits through goals to:
– Improve quality of life
– Promote Sustainability
– Ensure cost effectiveness in compliance with ACJ milestones

4th Stipulation to Amended Consent Judgment (ACJ)



Green Infrastructure Program Builds on
10 Years/$346 million of Gray System Improvements

Gray Improvements Results
 Decreased Ammonia from 

8,000 to less than 50 ppd
 Decreased Phosphorus

from 300 to less than 50 ppd



Gray Infrastructure Program Summary

Gray Projects
• Harbor Brook Interceptor 
• Midland Conveyance
• Clinton Storage Facility (photo)
• Harbor Brook Storage Facility 

and Conveyances
• Erie Boulevard Storage System 

(EBSS) Gate Chamber #3 
Improvement

• Sewer separation projects
• Includes water quality treatment

Facilities Planning
• Floatable Controls



300 Block of East Water Street, Completed 2011-12

Green Infrastructure Program Summary :
1st Consent Order to require Green Infrastructure

 Over 100 projects 
throughout sewersheds

 Compliments Gray 
Program w/ Green

 Total Gray + Green 
annual volume wet 
weather capture 
requirements:
– 89.5% by Dec 2013
– 91.4% by 2015
– 93.0% by 2016
– 95.0% by Dec 2018

 Extensive monitoring & 
reporting required



GI Program Elements Completed to Date

 Public Projects: 123 projects complete (2010-13) demonstrating 
scalability and lower costs with critical mass of GI

 Green Improvement Fund: Onondaga County’s Public-Private-
Partnership for Incentivizing GI (59 projects complete)

 Legislative Agenda (City and County Partnership):
– Multiple Inter Municipal Agreement (IMA’s)
– Organizational / Responsibility changes
– Proposed Revisions to Existing City Ordinances: Stormwater, Tree

 Vacant Lot Program improving neighborhoods: 4 Vacant Lots 
renovated with GI

 Grant Funding: Federal / State successes



Onondaga County CSO Program is one of the first in the US 
with significant utilization of green infrastructure

Green 470 acres and reduce 247 MG/yr of CSO by 2018

120+ Projects Since 2009



Linking with major transportation reconstruction creates lower 
cost Green Infrastructure in Onondaga County, NY

Connective Corridor:

• Captures over 22 MG per year of 
stormwater runoff

• Cost effectiveness:
• $0.26 / gallon vs. $0.58 / gallon 

for equivalent grey storage



GI Elements along Connective 
Corridor

Image Courtesy of Syracuse UniversityPartnership between County, City and University



Onondaga County Cost Sharing Agreements lowered 
Green Infrastructure (GI) Costs

 County funded testing, design, and construction of GI as part of 
their Save the Rain Program (www.savetherain.us) 
– 100% of GI-related costs not related to other project components

• e.g., soil infiltration testing
– Cost differential for elements modified for GI 

• e.g., porous pavement instead of traditional pavement
• Based on actual “as-bid” costs whenever possible 

 Was very cost effective integrating GI with other infrastructure 
improvements

 New way to build roads in County and City established to meet 
water quality compliance requirements
– Model for future roadway projects to meet multiple objectives



Green Funding Agreement between Partners

Items Added by GI (fully funded 
by County)
 Storage Stone
 Storage Pipes
 Manufactured Treatment Device
 Filter Inserts for Water Quality
 Additional Drainage Structures 

Required for GI 

Items Modified by GI (incremental 
cost funded)
 Landscaping
 Permeable pavers
 Paver edge restraints
 Excavation
 Traffic Control
 Survey 
 Mobilization

“Deductions” to County cost 
share for conventional 
subbase, curb underdrains, 
pavements, etc.



Green Infrastructure Funding Summary –
Additional cost of GI for Connective Corridor

Phase

Final 
County 
Green

Share ($)

Total Cost
County 
Green 

Share (%)

University Ave. / Contract 1 $927,575 $4,239,928 22%

E. Genesee / Contract 2 $535,785 $3,213,700 17%

Fayette Separation --- $446,269 100%

Phase 2/3 --- $12,013,680 8%

TOTAL $2,859,914  $19,913,577 14%



Runoff Capture & 
Efficiency

GI Costs added 14% to total cost of roadway 
improvements planned

Phase / Area
Total Area 

(ac) 
Runoff Capture 
(Million Gal/yr) GI Cost

Cost / Gallon 
Runoff

P1/C1 - University 7.5 5.2 $    927,575 $ 0.18 
P1/C2 - Genesee 4.1 2.8 $    535,785 $  0.19 
P2/3 - To Salina 7.5 5.1 $    855,285 $  0.17 
P2/3 - Salina to Franklin 12 9.2 $    541,269 $  0.06 
Total 31 22 $ 2,859,914 $  0.13 



Innovative Implementation Approaches for Financing
- Incentive Based

 Green Improvement Funds (Onondaga)
 State Revolving Loan for Private Green Infrastructure (Lancaster)
 Public Private Partnerships – DBOF Delivery



Green Improvement Funds (GIF) stimulates 
commercial investment in green

Where What How Who How Much

Program
Area / 

Impervious 
Source

Primary Green 
Infrastructure 
Technology 

Implementation 
Strategy   Owner

Target CSO 
Reduction 
Volume (gal)

Target CSO Volume 
Reduction (% of 

Total)

08‐Green 
Improvement 
Fund (GIF)

All All
Review / 

Administer / 
Track Awards

OCWEP 11,372,000 5%

King & King, Syracuse, NY

GIF CALCULATOR FOR MAXIMUM RECOMMENDED FUNDING AMOUNT TOWARDS GREEN INFRASTRUCTURE (GI) COSTS 

Step 1: Enter project information.  The estimated annual runoff reduction is then calculated automatically.
Step 2: Compare automatically calculated "Funding Limit for Green" with the amount of GIF funding requested.
Step 3: Compare the green cost estimate provided by applicant to the average unit costs for the green technology type(s) proposed to ensure they are reasonable.
Step 4: The recommended award amount is the LESSER of the "Funding Limit for Green" or the actual green cost (assuming it is reasonable).

User Inputs Shaded Green 

Global Inputs:  
Average Annual Rainfall (in/yr)  39.34 
Funding Limit for GI ($/gal/yr runoff reduction)  $0.35  

Project Name  Green 
Technology 

Impervious 
Drainage 
Area (SF) 

Pervious 
Drainage 
Area 
(SF) 

Annual 
Runoff 
Volume 
(gal/yr) 

Capture 
Volume 
(in.) 

Estimated 
Annual 
Runoff 
Capture 
(%)

Estimated 
Annual 
Runoff 
Capture 
(gal)

Funding Limit 
for Green 

Infrastructure

Project Smith  Porous 
Pavement  43,560  0  854,600  2 98%  838,400 $293,400

Project Jones  Green Roof  1,000  0  19,600  1 90%  17,600 $6,200
      1  0 0  1 90%  0 $0

Total  ‐‐‐  44,568  0 874,200 ‐‐‐  ‐‐‐ 856,000 $299,600
 



Optimized Distribution of GI Funding for CSO Control

 GI funding targeted to areas 
with high CSO reduction 
potential
– $0.30 for high priority areas
– $0.20/gallon for medium 

priority areas 
– $0.10/gallon low priority 

areas 
 Some CSO areas were  

eliminated from program



Onondaga County Green Improvement Fund

 Adaptive implementation saves money
 GIF 1.0

– $3 million pilot program
– $100K funding limit per project/ $250K for multiple projects
– 25 applications submitted

 GIF  2.0
– Full-program (pilot complete), expanded geography
– $200K funding limit per project
– Greater emphasis on gallon capture
– 60 applications submitted

 GIF 3.0
– Funding limits eliminated
– Revised Program Description and  streamlined Application
– Greater emphasis on efficiency in GI implementation
– 20 applications submitted



Innovative Financing: Using the SRF to create Public-
Private Partnerships in Lancaster, PA – Pilot for State

 $7M SRF PENNVEST Loan to fund implementation of GI on private property
 45 GI/BMP sites, many on private property
 Early adopters incentive program



Public Private Partnerships

 Prince Georges County MD 
– First Aggressive P3 for DBOF implementation

• 2,000 acres of impervious area retrofits for Chesapeake Bay TMDL & MS4 
permit

– Innovative involvement of the private sector
• “contractual agreement” between a public agency and a private sector entity

– Long Term (~30yrs) private sector participation
• financing, planning, design, construction, operation, maintenance, 

rehabilitation and replacement of urban retrofit facilities.

 Public, Private Partnership Model - EPA, MDE, Prince George’s 
County

 Accelerate Green and Support Local Job Creation
 Creates new legal entity with accountability to deliver compliance 

metrics



Discussion


