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Challenges Facing Communities  
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Municipal 
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System 



Regulating the MS4 



MS4 Permit – A Primary Requirement 

Authorization to Discharge 
• “2013 PAG-13” – Limitations on Coverage (part 2.j) 
• “2018 PAG-13 (draft)” – Discharges Not Authorized (item 6) 

“The discharge is not, or will not, result in 

compliance with an applicable effluent limitation 

or water quality standard.” 

The operator must, at a minimum, develop, implement, and enforce a 
SWMP designed to reduce the discharge of pollutants from the MS4: 
• to the maximum extent practicable (MEP),  
• to protect water quality, and  
• to satisfy the appropriate water quality requirements of the Clean 

Water Act. [40 CFR 122.34(a)]  



Pollutant Reduction Plans (PRPs) 

• Sediment 
• Total Phosphorus (TP) 



Approach Consideration  

What is important to you, or what your primary concerns 
are may help dictate which funding strategy (or strategies) 

will work best for your municipality. 



Single Function Multiple Function 

“Benefit Stacking” 



 

 

 

Ecological Benefits: “How does the project or plan improve or protect our natural resource assets?” 

 Stormwater Management 

 Water quality 

 Source Water Protection 

 Environmental compliance (regulatory) 

 Catastrophe Remediation 

 Impaired Streams “Strategy” 

 Habitat Improvements 

 

Community Benefits: “How does the project or plan provide or protect our community assets?” 

 Flood hazard mitigation 

 Open Space and/or Parks 

 Aesthetic Appeal 

 Heritage Restoration 

 Catastrophe Remediation 

 Residential corridor recovery and protection 

 

Economic Benefits- “How does the project or plan improve and build resilience into the local economy?” 

 “Conventional” transportation infrastructure & bridges 

 Intermodal transportation 

 Non-motorized transportation 

 Commercial corridor recovery and protection 

 Catastrophe remediation 

 Return on Investment 

 

 

 

 

 

Economic Ecology 



Wastewater Evolution (Site to Regional) – Infrastructure Investment 

Outhouse 

Individual Septic Field 

Large Multi Septic Field Small Package Field 

Conventional Sewer Plant 
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Building Reserves 



Building Reserves  

Sounds as simple as it 
is…saving money each 

year until you build 
enough reserves to 
implement a BMP.  



Example: Ephrata Borough, PA 



Figure 2 – 
Groundwater 
Recharge 
Area 



Meadow “Solar” Field 

Retro-fitted Detention Basin 

Primary site outfalls 

Ephrata Sewer Authority  

Green Infrastructure Concept Plan 

Groundwater Recharge Channel 



Updated Concept 



Building Reserves  

Estimated Project Cost (design-
permits-build): ~$120,000 
 
From 2015-2019: Set aside $24,000 
per year to “save up” for BMP(s) 
implementation 
 
 
***Project will realize multiple 
benefits on site for WWTP, 
electrical power generation, aquifer 
recharge, stormwater 
management, and… 

PRP COMPLIANCE  UNDER 
THE MS4 PERMIT 
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Grants 



Grants 

This is an area of funding where benefit stacking becomes 
more crucial to help your application stand out. 

If we limited our applications to a sole 
stormwater BMP implementation 
focus to achieve permit compliance, 
your chances for grant award are 
severely limited.  



Grant Entities – limited to BMP implementation 



Grant Entities – benefit stacking approach 

USEPA 



Potential Applicable NFWF Programs 

National Fish & Wildlife 
Foundation (NFWF): 
• Resilient Communities Program 
• Five Stars and Urban Waters Restoration 

Program 
• Central Appalachia Habitat Stewardship 

Program 



Potential Applicable DCNR Programs 

DCNR (C2P2 Category): 
• Riparian Forest Buffer Program 
• Non-motorized Trails Program 
• Land Acquisition & Conservation Program 
• Park Rehabilitation and Development 

Program 



One Approach to Stormwater Management  

What if the key to 
effectively and 
economically addressing 
stormwater management 
regulations is to rethink 
how we view our public 
infrastructure---especially 
our public park, trail and 
waterway systems---and  
how we view our 
community partners? 



Green Infrastructure 

• Naturalized 
Infiltration Basin 

• Floodplain 
Restoration 

• Vegetated Swale 

• Constructed Wetlands   

• Riparian Buffers 



Green Infrastructure 

• Vegetated Roof 

• Green Streets 

• Rain Barrels 

• Rain Gardens 

• Pervious Pavement 



Pervious Pavement 

GREEN INFRASTRUCTURE:  
HOLISTIC APPROACH TO STORM WATER MANAGEMENT 

Green Infrastructure 



Value of Green Infrastructure:  
Many Niches of State Government 

The Value of Green Infrastructure A Guide to Recognizing Its Economic, Environmental and Social Benefits, 
American Rivers 

Multifunctional Value of Green Infrastructure 



GREEN INFRASTRUCTURE PROJECT EXAMPLES – 
Wrightsville Riverfront Park  

Project Example: Wrightsville Borough Riverfront 



EXISTING CONDITIONS –  
Wrightsville Riverfront Park  

Project Example: Wrightsville Borough 



Multifunctional Goals:  
 

To provide efficient management of urban 
stormwater and improve the environmental 
function of the river corridor associated with 
Wrightsville Riverfront Park.   
 
Rehabilitate the recreational elements of 
Wrightsville Riverfront Park to provide 
opportunities for all abilities and interests 
 
Develop trailhead/restroom facilities for 
Mason Dixon Trail and Wrightsville Riverfront 
Park 
 
 
 

Project Example: Wrightsville Borough 



GREEN INFRASTRUCTURE PLAN – Wrightsville 
Riverfront Park  

Project Example: Wrightsville Borough 



Wrightsville Borough 
 

Funding Partners: 
 

Chesapeake Bay Trust: 

$47,181 
 
GG:  Pending $350,000 
 

National Fish and Wildlife 

Foundation: $300,000 

 

DCNR: $280,000/ PENDING 
$340,000 
 

National Park Service: 

$182,384 
 
York County Community 

Foundation: $10,000 
 

GREEN INFRASTRUCTURE PROJECT EXAMPLES – 
Wrightsville Riverfront Park  

Project Example: Wrightsville Borough 



 

 

Quote from Matt Candland, the Borough Manager: 
“The Borough, through extensive public participation, identified storm water management 
as a priority to be addressed through the redevelopment of these two brownfield 
sites.  Given the existing contamination, we had to devise approaches that were not only 
consistent with current best practices but also minimize infiltration to prevent the 
contamination spreading.   We are currently working on designing facilities that ideally will 
manage much of the stormwater on the brownfield sites as well as stormwater outside of 
the redevelopment area.  As a result, it is our hope that the plan we have created coupled 
with the partnerships we have forged with the surrounding community, several funding 
partners (EPA, National Fish and Wildlife Foundation, etc.) and the developers will result in 
a win-win situation.  The community, developer and environment will all win. “ 

Project Example: Carlisle Borough 

Masland/IAC 
property--- 
Future site of 
Carlisle’s 
Fairground 
Avenue 
Stormwater Park  



 

 

Project Example: Carlisle Borough 



 
 

Masland/IAC property--- Future site of 
Carlisle’s Fairground Avenue Stormwater Park  

 

 

Funding Partners: 

 

EPA: $600,000 

 

National Fish and 

Wildlife Foundation: 
$599,453  

 

DCNR: 

$150,000/Pending 
$250,000 
 

Chesapeake Bay 

Foundation $30,000,  
 
National Endowment 

for the Arts $15,000 
 

Project Example: Carlisle Borough 



 Tropical Storm Lee – Sept 2011 



Project Example: Logan Park 



Logan Park 



Logan Park – Goals  



Logan Park – After Restoration   

Funding Partners 
 

Design: 
National Fish & Wildlife 
Foundation (NFWF): $30,000 
 

Construction: 
DEP: $239,000 
NFWF: $200,000 



Logan Park – Results   



Project Example: New Street Park 



Project Example: New Street Park 

Project broken up into three (3) primary phases 
covering approximately 14 years 
• Phase 1: completed in 2006 

• Funding: PADEP, Pfizer 
• Phase 2: completed in 2015 

• Funding: Lititz Borough, Act 13 Watershed 
Restoration Program (DCED) 

• Phase 3: currently underway (completion in 
2018) 

• Funding: Exelon  



New Street Park – Cost-Benefit Analysis 



New Street Park – Cost-Benefit Analysis cont’d 



New Street Park – Stacked Benefits 



New Street Park – Stacked Benefits cont’d 



New Street Park – Stacked Benefits cont’d 



New Street Park – Stacked Benefits cont’d 



New Street Park  



New Street Park (Phase 2 Considerations)  

• Had this location identified since the 1990’s for improvements to address issues 
(flooding, TMDL, infrastructure protection (bridges and water pumps), recreational 
facility improvements, non-motorized trail connections, etc.) 

 
• Before organizing the application, approached our local state representative, senator, 

and county commissioners   
 
• Built consensus of support from community partners (letters of support from 

Warwick Township, Lititz Regional Community Development Corp., Lititz Run 
Watershed Alliance, Lititz Sportsman’s Association, Trout Unlimited, Chesapeake Bay 
Foundation, VentureLititz, and local businesses (adj. landowners)) 
 

• Details, details, details 



New Street Park (Phase 3)  



 

 

 

Ecological Benefits: “How does the project or plan improve or protect our natural resource assets?” 

 Stormwater Management 

 Water quality 

 Source Water Protection 

 Environmental compliance (regulatory) 

 Catastrophe Remediation 

 Impaired Streams “Strategy” 

 Habitat Improvements 

 

Community Benefits: “How does the project or plan provide or protect our community assets?” 

 Flood hazard mitigation 

 Open Space and/or Parks 

 Aesthetic Appeal 

 Heritage Restoration 

 Catastrophe Remediation 

 Residential corridor recovery and protection 

 

Economic Benefits- “How does the project or plan improve and build resilience into the local economy?” 

 “Conventional” transportation infrastructure & bridges 

 Intermodal transportation 

 Non-motorized transportation 

 Commercial corridor recovery and protection 

 Catastrophe remediation 

 Return on Investment 

 

 

 

 

 

Stacked Benefits (Economic Ecology) 



Project Example: Oak Street-Lititz Run Restoration 



Oak Street-Lititz Run Restoration Grant Application 



Oak Street-Lititz Run Restoration Grant Application 



Oak Street-Lititz Run Restoration Grant Application 



Project Example: Village Grande 



Project Example: Village Grande 



Project Example: Village Grande 

October 9, 2015 

 

Mr. Ronald Furlan 

Department of Environmental Protection 

Bureau of Point and Non-Point Source Management 

400 Market Street, 11th floor 

PO Box 8774 

Harrisburg, PA  17105 

 

Re:    Stormwater Management BMP Implementation – Village Grande 

 

Dear Ronald:  

 

I am writing on behalf of the Village Grande Homeowner’s Association to state our support and 

consent for the implementation of the proposed Stormwater Management BMP’s on our property in 

accordance with the information included with this grant application.  Our community has actively 

embraced doing our part of improve the environment and water quality in the Little Conestoga 

Watershed through implementation of a rain garden and other natural landscapes as part of an overall 

sustainability plan for the development.  The stormwater BMP’s  proposed to be implemented through 

this grant, will provide  demonstrable reductions in nutrient and sediment loads to Millers Run.   The  



Project Example: Village Grande 



Opportunities on private property  



Funding: Leveraging Opportunities 

Potential G.I. 
Funding sources: 

Strategic Leveraging 
Opportunities; 
Borough News, 
November 2016 



Funding: Tracking Potential Opportunities  

USEPA Water Finance Clearinghouse 
 

 ofmpub.epa.gov 
 



Funding: Tracking Potential Opportunities  



Funding: Tracking Potential Opportunities  



Funding: Tracking Potential Opportunities  

NFWF website (project tracker): 
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Advanced Mechanisms  



Other funding/implementation approaches  



Ordinance provisions (riparian corridors) 



Ordinance provisions (riparian corridors cont’d) 



Ordinance provisions (treatment) 



Fee in lieu of (FILO) 

Essentially FILO means a property can qualify to pay a fee to a 
regional storm water fund in lieu of creating and/or meeting 

certain on-site requirements (volume, rate, and treatment).  This 
saves the property owner money, it creates funds for the 

government to use in improving downstream conditions, and it 
avoids creating unused space a detention basin or other feature 
can create.  It’s especially helpful in urban settings where land 

(and funds for that matter) must be used as efficiently as possible. 



Fee in lieu of (FILO) 



Fee in lieu of (FILO) 

FILO can fund design, construction, 
and/or maintenance of BMPs 

implemented (or to be implemented) to 
meet PRP and MS4 Permit obligations. 

Which leads us to… 



Municipal Mitigation Bank 

A mitigation bank is a wetland, stream, or other aquatic resource area that 
has been restored, established, enhanced, or (in certain circumstances) 
preserved for the purpose of providing compensation for unavoidable 

impacts to aquatic resources permitted under Section 404 or a similar state 
or local wetland regulation.1 A mitigation bank may be created when a 
government agency, corporation, nonprofit organization, or other entity 
undertakes these activities under a formal agreement with a regulatory 

agency.  



Municipal Mitigation Bank 

Mitigation banks have four distinct 
components: 
• The bank site: the physical acreage 

restored, established, enhanced, or 
preserved; 

• The bank instrument: the formal 
agreement between the bank owners and 
regulators establishing liability, 
performance standards, management and 
monitoring requirements, and the terms 
of bank credit approval; 

• The Interagency Review Team (IRT): the 
interagency team that provides regulatory 
review, approval, and oversight of the 
bank; and 

• The service area: the geographic area in 
which permitted impacts can be 
compensated for at a given bank. 



 

Funding Strategies 
 

Public-Private Partnerships 
(P3s) 



Public-Private Partnerships (P3s) 

A public–private partnership 
(PPP) is a government service 

or private business venture 
which is funded and operated 

through a partnership of 
government and one or more 

private sector companies. 
These schemes are sometimes 

referred to as PPP. 



P3 Mechanisms 

• Design-Build-Finance 
 

• Design-Build-Finance-
Maintain 

 

• Design-Build-Finance-
Operate-Maintain-
Availability Payment P3 
(DBFOM-AP) 

• Design-Build-Finance-
Operate-Maintain-
Revenue Concession 
(DBFOM-RC) 

 

• …and several others 

***BOO Model*** 



Case Study: Lime Spring Farm Development 



Case Study: Lime Spring Farm Development 

Oak Tree Development Group, a Lancaster based real estate 
development company, is partnering with East Hempfield Township 
on the proposed approximate 96 acre Lime Spring Square 
commercial development project as a way to help the Township 
meet its MS4 Chesapeake Bay pollution reduction goals for 
Brubaker Run at no cost to taxpayers.    



Case Study: Lime Spring Farm Development 

Little Conestoga Watershed 
Action Plan 



Case Study: Lime Spring Farm Development 

Worksheet 13 - Pollutant Reduction Through BMP Applications* 

*Fill this worksheet out for each BMP type with different pollutant removal efficiencies.  Sum pollutant reduction achieved for all BMP types on final sheet. 

BMP Type: Floodplain Restoration 

Disturbed Area Controlled by this BMPs (AC) 97.73 

Disturbed Area Controlled by this BMPs: 

Pollutant Pollutant Load** 

Land Cover Classification 

TSS EMC 
TP EMC (mg/l) 

Nitrate- Nitrite EMC 
Cover (Acres) 

Runoff Volume 

(AF) 

TSS** TP** NO3 

(mg/l) (mg/l as N) (LBS) (LBS) (LBS) 

P
e

rv
io

u
s

 S
u

rf
a

c
e

s
 

Forest 39 0.15 0.17               
Meadow 47 0.19 0.30 12.57 0.1446 18.34 0.07 0.12 
Fertilized Planting Area 55 1.34 0.73               
Native Planting Area 55 0.40 0.33               
Lawn, Low-Input 180 0.40 0.44 35.36 0.0499 24.27 0.05 0.06 
Lawn, High-Input 180 2.22 1.46               
Golf Course Fairway/Green 305 1.07 1.84               
Grassed Athletic Field 200 1.07 1.01               

Im
p

e
rv

io
u

s
 S

u
rf

a
c

e
s

 Rooftop 21 0.13 0.32 15.00 3.1248 177.18 1.10 2.70 
High Traffic Street/Highway 261 0.40 0.83 4.80 0.9999 704.65 1.08 2.24 
Medium Traffic Street 113 0.33 0.58               
Low Traffic/Residential Street 86 0.36 0.47           
Res. Driveway, Play Courts, etc. 60 0.46 0.47               
High Traffic Parking Lot 120 0.39 0.60 30.00 6.2496 2,024.87 6.58 10.12 
Low Traffic Parking Lot 58 0.15 0.39           

TOTAL LOAD TO THIS BMP TYPE  2,949.31 8.89 15.24 

POLLUTANT REMOVAL EFFICIENCIES FROM APPENDIX A. STORMWATER MANUAL (%) N/A N/A N/A 
POLLUTANT REDUCTION ACHIEVED BY THIS BMP TYPE (LBS) 169,779.00 88.80 5,077.00 

POLLUTANT REDUCTION ACHIEVED BY ALL BMP TYPES (LBS)       
REQUIRED REDUCTION from WS12 (LBS) 2,506.91 7.55 7.62 

*Pollutant Load = [EMC, mg/l] X [Volume, AF] X [2.7, Unit Conversion] 
**TSS and TP calculations only required for projects not meeting CG1/CG2 or not controlling less than 90% of the disturbed area 

Spreadsheet referenced simply for the purpose to communicate that there are 
BMPs that generate more reductions than a developer may need to meet permit 
requirements 



Case Study: Lime Spring Farm Development 

East Hempfield Township will inherit an 
approximate 11 acre park as part of the 
process. 
 
 
 
 
 
After the developer assumes the reductions 
necessary for development, the township 
will inherit the balance of the reductions 
for their PRP/CBPRP.  



Case Study: Lime Spring Farm Development 



Case Study: Rock Lititz 

In 2014, Rock Lititz was the first floodplain 
restoration project to be accepted by DEP to 
satisfy the overwhelming majority of the site’s 
stormwater management requirements. Use of 
FPR to restore 3,100 feet of stream resulted in 
nine (9) additional acres of developable land 
The value of the recapture land is estimated at 
$3.1 million. This restoration is expected to 
provide annual pollutant load reductions of 
248,000 pounds of sediment, 1,110 pounds of 
nitrogen and 173 pounds of phosphorus. The 
floodplain restoration is helping Warwick 
Township to meet MS4 and TMDL 
requirements for the Lititz Run Watershed.   



Case Study: Rock Lititz 

Similar to Lime Spring, after the developer 
assumes the reductions necessary for 
development, the township will inherit the 
balance of the reductions for their TMDL 
Plan from the 17-acre restored floodplain.  



Case Study: New Street Park (Phase I) 

Public-Private Partnership between Lititz 
Borough and Pfizer 



Case Study: New Street Park (Phase II) 



Case Study: New Street Park (Phase III) 

Continued public-private approach between Lititz Borough and 
Hass Properties. Improvements will be used for the borough’s Lititz 

Run Watershed TMDL Plan and PRP/CBPRP required reductions. 



Case Study: New Street Park  

Original Watershed Action Plan 
dates back to the 1990’s, and 
coordinated across maps for 

improvements (water 
quality/stream, park amenities, 
and transportation) over time.  



More Information 



Questions & Answers 


