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Water Resources Program

Rutgers Cooperative Extension
Rutgers Cooperative Extension (RCE) helps the diverse
population of New Jersey adapt to a rapidly changing
society and improves their lives through an educational
process that uses science-based knowledge.



Water Resources Program

The Water Resources 
Program is one of many 
specialty programs under 
Rutgers Cooperative 
Extension. 

Our Mission is to identify 
and address community 
water resources issues 
using sustainable and 
practical science-based 
solutions. 

The Water Resources 
Program serves all of New 
Jersey, working closely 
with the County Extension 
Offices.
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More 
development

More impervious 
surfaces

More stormwater 
runoff

10% 20% 30% 55%

The Impact of Development on 
Stormwater Runoff
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The Urban Hydrologic Cycle



Reference:  Tom Schueler and Lisa Fraley-McNeal, Symposium on Urbanization and Stream Ecology, May 23 and 24, 2008



Green Infrastructure
…an approach to stormwater 
management that is cost-effective, 
sustainable, and environmentally 
friendly 
Green Infrastructure projects:

• capture 
• filter 
• absorb 
• reuse 

stormwater to maintain or mimic natural 
systems and treat runoff as a resource



Green Infrastructure includes:

• green roofs
• rainwater harvesting
• tree filter/planter boxes
• rain gardens/bioretention 

systems
• permeable pavements
• vegetated swales or bioswales
• natural retention basins
• trees & urban forestry
• green streets

Parker Urban Greenscapes. 2009. 
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Addressing Impervious Cover

Can we eliminate it?

Can we reuse it?

Can we change it?

Can we disconnect it?
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Impervious Cover 
Assessment
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Impervious Cover Assessment

• Analysis completed by watershed and by 
municipality

• Use 2015 Land Use data to determine 
impervious cover

• Calculate runoff volumes for water quality, 2, 10 
and 100 year design storm and annual rainfall

• Contain three concept designs





Agriculture, 0.1%
Barren Land, 0.0%

Forest, 8.0%

Urban, 91.7%

Water, 0.0%

Wetlands, 0.2%





Watershed
Total 

Area (ac)
Impervious 
Cover (ac)

%

White Clay Creek East 
Branch

715.0 74.6 10.4%

White Clay Creek 
Middle Branch

590.3 41.8 7.1%

Total 1,305.4 116.4 8.9%



Subwatershed

NJ Water 

Quality 

Storm

(MGal)

Annual 

Rainfall 

of PA 41"

(MGal)

2-Year 

Design 

Storm 

(3.16”)

(MGal)

10-Year 

Design 

Storm 

(4.57”)

(MGal)

100-Year 

Design 

Storm 

(7.63”)

(MGal)

White Clay 
Creek East 

Branch
2.5 83.0 6.4 9.3 15.5

White Clay 
Creek Middle 

Branch
1.4 46.5 3.6 5.2 8.7

Total 4.0 129.6 10.0 14.4 24.1

*ANNUAL RAINFALL IS FROM THIS 2009 DOCUMENT FROM THE STATE 
CLIMATOLOGIST: https://web.archive.org/web/20090225124128/http://climate.met.psu.edu/data/ncdc_pa.pdf
*Chapter 7, Appendix A - Field Manual for Pennsylvania Design Rainfall Intensity
Charts from NOAA Atlas 14 Version 3 Data (Publication 584, 2010 Edition)

https://nam02.safelinks.protection.outlook.com/?url=https://web.archive.org/web/20090225124128/http://climate.met.psu.edu/data/ncdc_pa.pdf&data=02%7C01%7Chdimuro@envsci.rutgers.edu%7Ca69885e82b9d4427834308d7bfbe8082%7Cb92d2b234d35447093ff69aca6632ffe%7C1%7C0%7C637188697225726932&sdata=B9U/VNRH1SZDB/78jL5rS%2B46qHNnhUwjvRrRG4NiXlU%3D&reserved=0
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WE LOOK HERE FIRST:
üSchools
üChurches
üLibraries
üMunicipal Building
üPublic Works 
üFirehouses
üPost Offices
üElks or Moose Lodge
üParks/ Recreational Fields

• 20 to 40 sites are entered 
into a PowerPoint

• Site visits are conducted



Subwatershed: East Branch White Clay 
Creek

Site Area: 81,727 sq. ft.

Address: 117 Rosehill Avenue
West Grove, PA 19390

PA UPI: 5-4-198.1-E

AVON GROVE LIBRARY

Rain gardens can be installed to capture, treat, and infiltrate stormwater runoff from the roof. Parking spaces can be converted to porous
pavement to capture and infiltrate stormwater runoff from the parking lot.

Impervious Cover Existing Loads from
Impervious Cover (lbs/yr)

Runoff Volume from Impervious Cover (Mgal)

% sq. ft. TP TN TSS For the 1.25" Water Quality Storm For an Annual Rainfall of 44" 

63 51,399 0.8 7.4 270.0 0.040 1.41

Don’t stretch photos 





Subwatershed: East Branch White Clay 
Creek

Site Area: 1,298 sq. ft.

Address: 104 Rosehill Avenue 
West Grove, PA 19390

PA UPI: 5-4-199.1

RUFFINI BARBER SHOP

A rain garden can be installed in the turfgrass area west of the building, and a nearby connected downspout can be disconnected and led
into the garden to capture, treat, and infiltrate stormwater runoff from the roof.

Impervious Cover Existing Loads from
Impervious Cover (lbs/yr)

Runoff Volume from Impervious Cover (Mgal)

% sq. ft. TP TN TSS For the 1.25" Water Quality Storm For an Annual Rainfall of 44" 

97 1,263 0.0 0.2 6.6 0.001 0.03

Don’t stretch photos 





Subwatershed: Middle Branch White 
Clay Creek

Site Area: 398,349 sq. ft.

Address: 280 West Harmony Road
West Grove, PA 19390

PA UPI: 5-3-8-E

HARMONY PARK

A rain garden can be installed on the turfgrass southwest of the parking lot to capture, treat, and infiltrate runoff. Another rain garden can
be installed on the turfgrass area near the corner of the building to capture, treat, and infiltrate rooftop runoff. Parking spaces can be
converted to porous pavement to capture and infiltrate stormwater runoff from the parking lot. A cistern can be installed at the another
building to capture rooftop runoff for reuse.

Impervious Cover Existing Loads from
Impervious Cover (lbs/yr)

Runoff Volume from Impervious Cover (Mgal)

% sq. ft. TP TN TSS For the 1.25" Water Quality Storm For an Annual Rainfall of 44" 

12 48,949 0.8 7.0 257.2 0.038 1.34

Don’t stretch photos 
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Green Infrastructure 
Feasibility Study 



Water Resources Program



Water Resources Program



Water Resources Program



Water Resources Program



Water Resources Program



Water Resources Program



Water Resources Program



Water Resources Program



Water Resources Program





Water Resources Program



Water Resources Program

Before: After: 
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Before: After: 
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Before: After: 
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Final Thoughts

• Plans promote action
• Plans are a conduit for funding
• Impervious cover reduction action plan provide sites for 

developers to offset impacts
• Wide range in cost of projects (Eagle Scout projects to 

economic stimulus money projects)
• Foundation for stormwater utilities, watershed restoration 

plans, stormwater mitigation plan, and/or integrated 
water quality plans
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Next Steps
• Funding is available to implement some of the concept plans 

or other projects identifies in the action plan
• Decide who will take ownership of the assessment and action 

plan
– Township Committee
– Township Engineer and Business Administrator
– Environmental Commission
– Sustainable Jersey Green Team
– Local Watershed Association

• Form a Municipal Action Team
• E-Learning Tool entitled: Impervious Cover Assessment (ICA) 

and Impervious Cover Reduction Action Plan: The Answer to 
All Your Problems  http://water.rutgers.edu/E-learning.html

http://water.rutgers.edu/E-learning.html


Questions?
Christopher C. Obropta, Ph.D., P.E.

Tobiah Horton 
www.water.rutgers.edu

http://www.water.rutgers.edu/

