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Agenda
• Welcome
• Introduction 
• Presentations

• Mayor David Pope, Oak Park IL
• Christopher Kloss, US EPA
• Kevin Shafer, Milwaukee Metropolitan Sewerage District
• Michele Adams, Meliora Designs
• Charlotte Katzenmoyer, City of Lancaster, PA

• Questions and discussion
• Close



Overview of Watershed Inputs
1. Agricultural Runoff
2. Wastewater Treatment 

Plant Effluent
3. Separate Sewer 

Overflows
4. Combined Sewer 

Overflows
5. Urban Stormwater 

Runoff (MS4)



Current Regulatory Gaps
• Limited regulatory requirements for 

agricultural runoff – nutrient concerns
• Tendency to try to over regulate MS4’s and 

NPDES permittees



National Stormwater Policy
Considerations

• New Development/Redevelopment Standards
– EPA is contemplating inclusion of an on‐site 
performance standard

– Should be flexible to allow local decision makers 
the ability to set their own standards specific to 
their watersheds

– Should have a separate standard for new 
development and for redevelopment to encourage 
redevelopment



National Stormwater Policy
Considerations

• Retrofit Requirements
– Stormwater management approaches should deal 
with new development and redevelopment and 
should not require retrofitting impervious areas 
that are still in good shape 



National Stormwater Policy
Considerations

• Expand Area Subject to Federal MS4 
Jurisdiction
– Include residential subdivision or large commercial 
properties outside regulated MS4’s

– Levels the redevelopment “playing field”
– EPA or the States should regulate these expanded 
areas



National Stormwater Policy
Considerations

• Clean Water Act requires stormwater 
pollutant reduction  to consider “Maximum 
Extent Practicable” (MEP)

• MEP means that costs must be considered for 
municipalities to meet permit requirements



National Stormwater Policy
Green Infrastructure

• The stormwater rule creates a unique 
opportunity to promote green infrastructure  
and its multiple benefits

• Green Jobs



Convergence with Integrated 
Planning Framework

EPA’s integrated planning 
framework provides an 
opportunity for the 
stormwater rule to facilitate 
“common sense” prioritization 
of watershed management 
approaches



Convergence with Integrated Planning



Chattanooga, Tennessee
MS4 Rainwater Management 



C H AT TA N O O G A ,  T E N N E S S E E

Citizen visioning and long-range goals
Redevelopment of Waterfront
Extensive greenway 
Industry 
Leveraging public/private partnerships
Sustainability
LEED  

• Population 167,000
• Southeast Tennessee, Hamilton County
• 143 square mile area
• 52 inches annual precipitation
• Ridge and valley 
• Tennessee River (tributary of Ohio river)

Chattanooga
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Develop and Implement Strategies to 
establish, protect, maintain…

• Incentive program for Green Infrastructure
• Pollutant reduction standards
• Water Quality Buffers
• Flexibility to meet standards
• Incentives for

• Redevelopment, brownfields, high-
density, vertical-density, mixed use, 
transit-oriented

Aggressive timeline mandated by permit

“Develop design standards for all new and 
redevelopment… designed, built, and 
maintained to infiltrate, evapotranspire, 
harvest, and/or use, at a minimum, the first 
inch of rainfall, with no discharge to 
surface water”.



A  M U LT I - T I E R E D  A P P R O A C H  T O  I M P R O V I N G  W AT E R  Q U A L I T Y

• Evaluate existing land use ordinances
• Map resources to inform planning

Contaminated Soils 
Brownfields

Slopes >30%
Slopes > 15%

Urban Tree 
Canopy
Forests

Floodplains
Wetlands/Streams

Agricultural 
Soils

Limestone
& Sinkhole 

Watersheds
High Quality / Impaired Streams

Alluvial 
Soils



A  M U LT I - T I E R E D  A P P R O A C H  T O  I M P R O V I N G  W AT E R  Q U A L I T Y

• Evaluate existing land use ordinances
• Map resources to inform planning
• Create incentives and protect 

resources
• Revise ordinances and codes

Prioritized Areas for Compact 
Development & TOD

Section 2: Promote Efficient, Compact Development Patterns and Infill 
 

2.A—Support Infill and 
Redevelopment 

 

 
Tools and Policies 

 
Points 

Available 

 
Points 

Received or 
N/A 

(1)  Question: Are policy 
incentives in place to direct 
development to previously 
developed areas? 
 
Goal: Municipalities implement a 
range of policies and tools to direct 
development to specific areas.   
 
Why: Municipalities can realize a

 
Adopt Plans/Educate: 
 
 Local plans identify potential brownfield sites and 

support their redevelopment. 
 
 Capital improvement plans include infrastructure 

improvements (water, sewer, road, sidewalk, etc. 
upgrades) for identified brownfield and greyfield sites. 

 
 
 

1 
 
 

1 
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A  M U LT I - T I E R E D  A P P R O A C H  T O  I M P R O V I N G  W AT E R  Q U A L I T Y

• Evaluate existing land use ordinances
• Map resources to inform planning
• Create incentives and protect 

resources
• Revise ordinances and codes
• Manual

Stormwater is a problem but Rainwater is 
an Opportunity

Prioritized Areas for Compact 
Development & TOD

Rainwater
Management

Guide



R E S T O R I N G  W AT E R  Q U A L I T Y

• Manage 1.6-inches in certain watersheds (95% 
event)

• “Stay-on-Volume” or SOV
• 5,000 square feet disturbance threshold
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Protected areas excluded from 
volume management



S T R U C T U R A L  B M P s



R E S T O R AT I O N  B M P s                B M P  5 . 4  C h a n g i n g  C o v e r  Ty p e

Annual Volume

• No-Mow Lawns
• Meadows 
• Old Fields and Savannahs (woody vegetation 

within the matrix of a meadow)
• Woodlands 
• Mature Forest

Guidance for Design, Construction, and 
Maintenance

Volume credit



N E X T  S T E P S  F O R  C H AT TA N O O G A

• Leveraging Public / Private Partnerships
• Commercial mid-town revitalization
• Public School
• Commercial redevelopment
• Roadway Improvement
• Residential Revitalization 



Clean Waterways 
inWilmington

29

Clean Waterways 
inWilmington:

Green Infrastructure Planning and 
Implementation to Improve Water 
Quality and Support Public Space



W I L M I N G TO N ,  D E

Early Green Infrastructure 
Longterm Control Plan Projects

• Population 70,800
• Northern Delaware, New Castle County
• “Corporate” capital
• Fall line separating coastal plain and piedmont
• 43 inches annual precipitation
• Christina River and Delaware Bay

Wilmington

Wilmington CSO Areas



E A R LY  D E M O N S T R AT I O N :  W O O D L A W N  B R A N C H  L I B R A RY

• 2005 – 2006 
• Former Department of Motor Vehicles Site
• Urban Neighborhood

Imagery ©2013 DigitalGlobe, U.S. Geological Survey, USDA Farm Service Agen



N AT I V E  P L A N T I N G S ,  N O - M O W  L A W N



C I S T E R N ,  S I G N A G E ,  N AT U R A L I Z E D  A R E A S



Rain Gardens
R A I N G A R D E N S



Rain Gardens
R A I N G A R D E N S



Stormwater PlantersS T O R M W AT E R  P L A N T E R  B O X E S



S T O R M W AT E R  P L A N T E R  B O X E S



P O R O U S  A S P H A LT  PAV E M E N T  ( H a p p y  Tr e e s )



G R E E N  I N F R A S T R U C T U R E  AT  A N  U R B A N  G R O C E RY  S T O R E

• Economic Development
• Center for Horticulture
• State, county, local funding
• EPA Urban Heat Island Funding

Many Partnerships

Revitalize neighborhood, walkable, 
healthy food source, bus stop, 
community gathering space





I N F I LT R AT I O N  T R E N C H E S  B E T W E E N  C A R S



1. Design for 
Place 

2. Catch what 
you can

3. Funding:
• Urban Heat 

Island
• Economic 

B I O R E T E N T I O N  I N  U N U S E D  PA R K I N G  A R E A S  



T R E E  T R E N C H  A N D  N E W  S I D E W A L K  A L O N G  S T R E E T



I N F I LT R AT I O N  T R E N C H E S  B E T W E E N  C A R S

• Rain Garden by Bus Stop
• Signage
• Contaminated Soils



Education (while you shop) 







Wilmington CSO4A Green 
Infrastructure Plan 

• 28% of overflows in the city

• Plan to manage first 1.5 inches of 
runoff from 30 acres of 
impervious surface

G R E E N  I N F R A S T R U C T U R E

P L A N N I N G



Wilmington CSO4A Green 
Infrastructure Plan 

• 28% of overflows in the city

• Plan to manage first 1.5 inches of 
runoff from 30 acres of 
impervious surface

• Identify Areas that can “capture” 
significant runoff volumes

G R E E N  I N F R A S T R U C T U R E

P L A N N I N G



L O C U S T  S T R E E T  T R E E  T R E N C H  B E F O R E



L O C U S T  S T R E E T  T R E E  T R E N C H  A F T E R



2. Identify locations that 
“capture” a significant 
drainage area

3. Field verification 

C O S T  E F F E C T I V E  M E A S U R E S  
T H AT  B E N E F I T  A L L







Green
Infrastructure

Proposed
Solution

Gray 
Infrastructure

Previous 
Solution

Cost of Solutions Are SignificantThe Problem 

750 million gal. polluted 
stormwater discharge $140 Million 

$300 Million 

= 1150 Olympic-
sized swimming 

pools
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 § 119 (b) and (d), for each day of violation.” 



STORMWATER RUNOFF IS A COUNTYWIDE 
ISSUE

CSO Area

City 
separated 
sewer area



IMPERVIOUS AREA 
= 48% OF CITY

Building
41%

Parking Lot
32%

Railroad
2%

Roadway
25%



THE GREEN INFRASTRUCTURE BENEFIT CALCULATOR 
PROJECTS FUTURE BENEFITS FOR CSO AND MS4 
AREAS

Impervious 
Area Type

Green 
Technology

Impervious 
Area 

Managed

Annual Runoff / 
Runoff Reduction

Impervious 
Area

Pollutant Load Reductions

Manage over 1,200 Acres of Impervious Area
Capture over 1 Billion Gallons of Stormwater Runoff over the long term





LEAD BY EXAMPLE

Parks
Green Roofs
Parking Lots
Green Streets  & Alleys
Public buildings 
Private Properties
• $7 M from Pennvest
• 35 GI/BMP sites mostly on private property
NFWF 3 – Private financing of GI retrofits



BRANDON PARK 

4 Million Gallons / year reduction in runoff volume
$0.15 / gal



SUCCESS OF PARKING LOT RETROFITS 

Parking Lot Drainage 
Area

GI Area Capture 
Volume

Capital Costs 
with 
Contingency

Plum Street 23,402 4,680 511,000 $89,862

Dauphin 20,582 4,516 411,000 $61,822

Penn 22,758 4,219 455,000 $60,749

Mifflin 13,242 1,324 265,000 $27,013

TOTAL 1,642,000 $239,446

COST PER GALLON = $0.14/gallon



GREEN ROOFS

Over 77,000 square feet of 
green roofs in Lancaster 
City.

More than one square foot 
per person!

Additional 100,000 square 
feet under design for next 
year using PENNVEST 
funds



Green Street Focus

PMP Focus



FIRST GREEN ALLEY



ALLEY 148 GREENED FOR 10% ADDITIONAL COST
+ CAPTURES 200,000 GALLONS PER YEAR

Conventional reconstruction 
(8-inch reinforced concrete)

Green alley retrofit 
(permeable pavers with infiltration trench)

Before (July 2011) ~$20.30/SF After (February 2012) ~$22.40/SF 



PLUM & WALNUT STREET INTERSECTION 



LANCASTER BREWING PUBLIC PRIVATE 
PARTNERSHIP

Rendering by 

1.7 Million Gallons / year reduction in runoff volume
< $0.20 / gal



URBAN TREE CANOPY 

Current: 28%

Potential: 45% 

Goal:  40%   



STATUS

70

Status # of 
Projects

Impervious 
Area 

Managed 
(acres)

Annual 
Runoff 
Capture  
(Gal/yr)

Constructed /Under 
Construction  18 8.8 8,088,000
In Design for 
Construction 6 5.5 3,856,000

Pennvest 44 23.7 20,828,000

Conceptual Designs 16 8.6 7,682,000
Growing Greener 
Plus 5 2.0 308,000

In Project Planning  35 ‐ ‐

Total 124 48.5 40,762,000





IMPERVIOUS AREA FEE ANALYSIS

Single Family
77%

Commercial
21%

Industrial
1%

Non‐Profit, 1%
Institutional, 0.25%

Government, 0.32%

Number of Properties

Single Family Commercial Industrial
Non‐Profit Institutional Government

Single Family
17%

Commercial
50%

Industrial
19%

Non‐Profit
3%

Institutional
6%

Government
5%

Number of ERUs



COMPARISON OF CHARGES – AVERAGE RESIDENTIAL

Rates and charges assume medium LOS 
($4,800,000 annual program)Residential

Impervious 
Area (sq.ft)

Assessed 
Value ($)

Water 
Total 

(x1000 gal)
Avg. Value 1,367 72,558 48
Avg. Qtr. Fee $10 $24 $20
Max.Value 35,441 522,800 912
Max. Qtr. Fee $275 $174 $385

$10 

$24 

$20 

$0

$5

$10

$15

$20

$25

$30

Stormwater
Management Fee

Property Tax Sewer Charge

Comparison of Quarterly Charges 



COMPARISON OF CHARGES -AVERAGE INDUSTRIAL

Assessed 
Value

Estimated
Impervious 

Area (sf)

Estimated 
2011 Water 

Consumption 
(1000 gal)

$20,96,900 342,482 295

Rates and charges assume medium LOS 
($4,800,000 annual program)

$1,815 

$649 

$319 
$0

$200

$400

$600

$800

$1,000

$1,200

$1,400

$1,600

$1,800

$2,000

Impervious Area
Service Fee

Property Tax Sewer Charge

Comparison of Quarterly Charges 



COMMUNITY EDUCATION AND OUTREACH



Resources

Efficiency Cities Network – www.efficiencycities.org
Mayors Innovation Project – www.mayorsinnovation.org
American Rivers – www.americanrivers.org/initiatives/pollution/green-

infrastructure/
NRDC – www.nrdc.org/water/
Water Environment Federation – www.wef.org/

EPA – http://water.epa.gov/infrastructure/greeninfrastructure/index.cfm
– http://cfpub.epa.gov/npdes/stormwater/rulemaking.cfm
– http://cfpub.epa.gov/npdes/home.cfm?program_id=6



Contact info for ECN

Administrator - ecn@efficiencycities.org
Listserv - ecnmembers@efficiencycities.org
Website - www.efficiencycities.org
To Join - www.efficiencycities.org/join-us


