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2 municipal examples of GI installments:  

• Lancaster, PA (population: 60,000) 

 

• Dover, NH (population 31,000) 



 Incorporated in 1742 as a borough and in 
1818 as a City 

 Served as the temporary National Capital 
during the Revolution 

 ~60,000 residents in the 2010 census 

 7.34 square miles 

 Historic building stock (median home age of 
100 years) 

 Surrounded by some of the most productive 
non-irrigated farmland in the U.S. 

 Environmental Justice Community 

 

The City of Lancaster: Overview 



What’s the Challenge? 

 Lancaster is one of about 770 cities nationwide with a combined sewer system, which releases about 750 million 
gallons of untreated wastewater into the Conestoga River when overwhelmed during intense rainstorms. 
 

 518 miles of streets and alleys 
 464 of 572 alleys are common alleys 
 Over 500 acres of surface parking lots 
 Over 17,000 private parcels of land 
 48% of land area covered by impervious 

surfaces (3.6 sq. mi.) 
 45% of city area in CSS (3.3 sq. mi.) 
 56% of CSS impervious (1.9 sq. mi., 1200 

acres) 
 CSS most built and populated part of 

city 
 

 

Source-USEPA 



Green 
Infrastructure 

Proposed 
Solution 

Gray 
Infrastructure 

Previous 
Solution 

$140 Million  

$300 Million  

Doing Nothing is 
Not an Option! 

“Lancaster is in violation of the AO, and needs to 
address these deficiencies as soon as 
possible.  Violation of the terms of the AO may 
result in further EPA enforcement action for 
violation of the order and for the underlying 
violations including, but not limited to, imposition 
of administrative penalties, 33 U.S.C § 1319(g), 
and/or initiation of judicial proceedings that allow 
for civil penalties of up to $37,500 per day, 33 
U.S.C § 1319 (b) and (d), for each day of violation.”  

Note – because 
this is meant to 
be a quick review 
slide after the 
longer video, the 
CSO is a photo, 
not a video 

The Problem…and Costs of Solutions are Significant 



Key Plan Recommendations 
 

1. Implement a comprehensive 

demonstration program 

a) Review existing CIPs 

b) GI Funding for Private 

2. Implement policy actions 

a) Revise details and specs 

b) Revise Stormwater 

Ordinance for 

Redevelopment 

c) Stormwater Utility 

3. Conduct extensive 

partnering and outreach 

4. Develop technical 

tools/studies to support GI 

a) Models / Project Tracking, 

etc. 

2010 Green Infrastructure Plan 

To provide more livable, sustainable 
neighborhoods for City residents and reduce 

combined sewer overflows and nutrient loads 



Triple Bottom Line Benefits 
2014 EPA report estimates the 
following benefits of implementing 
the GI Plan: 

• $4.2 million/year in energy, air 
quality, and climate-related 
benefits 

• $660,000 annually in reduced 
wastewater pumping and 
treatment costs (at current costs) 

• $120 million in avoided gray 
infrastructure (e.g., tanks, tunnels) 

• For an GI investment of $80 - $140 
million (depending on level of 
integration) 

 



 





Initial Efforts Focused on Early Action and Continuous Improvement 

• Maximize existing infrastructure (pumping station upgrades, screening, etc.) 

• Modify current/proposed capital projects to incorporate GI 

• Secure funding for demonstration projects 

• Develop plan to scale up for city-wide implementation 

• Review all City ordinances to incorporate/require GI for redevelopment 

• Develop stormwater website 

• Conduct community education/outreach 

• Develop incentives for private sector participation (i.e. stormwater utility) 



Innovative Public-Private Partnership enables private 
investments in CWA progress 

• $7M SRF PENNVEST Loan to 
fund implementation of GI on 
public & private property 

• 45 initial GI/BMP sites 
• City pays up to 90% of GI Costs 
• Property owner pays remainder 

and signs on to long-term 
maintenance agreement 

• SW Utility implementation also 
motivating additional private 
investment in CWA controls 



Significant Grants and Loans Supported Rapid Implementation and 
Continue to Support GI Program 

Count 
Funding Source  

Date of 
Award 

Type 
Awarded 
Amount 

Matching 
Funds Project Title Project Type 

1 PA Dept of Conservation & Nat. Resources 2009 Grant $70,000   Green Infrastructure Plan for the City of Lancaster Planning 

2 National Fish & Wildlife Foundation 2010 Grant $400,000 $520,000 Implementation of GI Projects in the City of Lancaster Design/Construction 

3 PA Dept of Community & Economic Dev. 2010 Grant $768,333 $384,167 City of Lancaster Green Infrastructure Project Design/Construction 

4 PA Dept of Environmental Protection 2011 Grant $225,000   Lancaster City Green Streets Design/Construction 

5 PennVEST 2011 Loan $7,000,000   Lancaster City Green Investments Design/Construction 

6 PA Dept of Environmental Protection 2011 Grant $770,000   Implementation of GI Projects in the City of Lancaster Design/Construction 

7 PA Office of the Budget 2011 Grant $1,500,000   Implementation of GI Projects in the City of Lancaster Design/Construction 

8 Keith Campbell Found. for the Environment 2011 Grant $25,000   Case Study approach to GI Projects in the City of Lancaster Planning 

9 National Fish & Wildlife Foundation 2011 Grant $400,000   Lancaster City:  Institutionalizing Green Infrastructure Planning 

10 PA Dept of Environmental Protection 2012 Grant $263,120   City of Lancaster Green Alleys Design/Construction 

11 PA Dept of Environmental Protection 2013 Grant $250,000   N. Marshall Street Green Street Design/Construction 

12 Chesapeake Bay Trust 2014 Grant $100,000   N. Marshall Street Porous Sidewalks Design/Construction 

13 Pennsylvania Low Volume Roads Grant 2015 Grant $80,000   MS4 Green Alleys Design/Construction 

14 US Army Corps of Engineers 2015 Grant $50,000 $50,000 GIS Mapping of Storm System Planning 

TOTAL:  $11,901,453 $954,167 





Garden of Distinction recognition from Pennsylvania Horticultural Society 



Brandon Park 

 





Dauphin Street Parking Lot 

 

452,000 Gallons / year reduction in runoff volume 



Penn Ave Parking Lot 

538,000 Gallons / year reduction in runoff volume 



 

731,000 Gallons / year reduction in runoff volume 



Mifflin Street Parking Lot 

281,000 Gallons / year reduction in runoff volume 







 



-Dangerous 
Intersection 
Conditions 
-Adjacent to 
National Register 
Historic Building  
-Gateway into the 
City’s downtown 

28 

Lancaster Brewing Company (Plum and Walnut) 



Lancaster Brewing Public Private Partnership 

 

Rendering by  

1.7 Million Gallons / year reduction in runoff volume 

< $0.20 / gal 





700 Gallon Cistern Functions As Public Art and 
Irrigates Planters 



LBC 
Educational 

Placemat 





Dover, New Hampshire: 

• Population 30,665 
 

• Old Textile Mill Community  
 

• Two major rivers; Bellamy and 
Cochecho, which flow into the 
Great Bay 

•   
• Split  fresh water and tidal 

 
• Sewer Separation project 

during the 1970’s - mainly 
installed new sanitary mains  

 

 

 

 



Berry Brook Project: 

• Discovered problems with the brook 

 

• Had to relocate stock yard - water stock moved to 
Community Services headquarters 

 

• Loss of city’s inventory building 

 

• City Staff tasked with constructing small rain 
garden at the elementary school 

 

 

 





Participants at the Beginning: 

• City of Dover Staff 

 

 

• UNH Stormwater Center 

 

 

• NH Department of  

  Environmental Services 

 

 

• Environmental Protection Agency 
 

 

 

 



New Definitions to Learn: 

BMP – Best Management Practice 

 

LID – Low Impact Development  

 

OMDB – Over My Dead Body 

 

RG – Rain Garden  

 

NDP – No Damn Plants 

 

 

 



GW – Gravel Wetland 

 

MHA – Must Have Access 

 

MS4 – More Sh#@ 4 me 

 

BACB – Big Ass Catch Basin  

 

SWMP – Stormwater Management Plan 

 

RMP – Right Maintenance Plan  

 

 

 









 











Old Stormwater Thinking: 

• Create a direct path to river or brook 

 

• Add pipe or culverts to remove any ponding near 
roadway 

 

• Full drainage project includes many catch basins 
with large pipes directly to river or brook 

 

 

 

 

 



New Stormwater Thinking: 
• Employee Involvement 

 

• Resident Involvement 

 

• Catching Sediment and Trash 

 

• Capture and Treat Stormwater close to source 

 

• Reduce Impervious Area 

 

• Try new systems and ideas… but always keep in mind 
maintenance impact 

 

 

 

 

 



Thank you!  

Martha.sheils@maine.edu 


