
Free Workshop
Using Rain Barrels and other 

Waterscapes to Maintain the Balance

Presentation March 16, 2011
Carbon County Environmental Education and Outreach

Protecting Our Groundwater / Surfacewater Resources
By Working as a Community

Presented by:

Mr. Brian Oram, Professional Geologist (PG), Mr. Brian Oram, Professional Geologist (PG), 
Soil Scientist, Licensed Well Driller, Soil Scientist, Licensed Well Driller, 

IGSHPA Accredited Geothermal InstallerIGSHPA Accredited Geothermal Installer

Laboratory Director, Center for Environmental Quality Laboratory Director, Center for Environmental Quality 
Wilkes UniversityWilkes University

http://www.wilkes.edu/water
and

B.F. Environmental Consultants Inc.

http://www.bfenvironmental.com

http://www.water-research.net

Agenda for Talk

� The Water Cycle
� Groundwater and Stream Flow

� Individual Stormwater Management 
Concepts

� Maintaining the Balance
� Other Programs
� Q & A Session



Project Managed by 
The Pocono Northeast  RC&D Council

� The Mission: to enhance and improve the 
ecological, cultural, and economic 
characteristics of the area through projects 
and programs that promote the 
management, protection, and utilization of 
the area's resources.

� http://www.pnercd.org

Coverage Area

The Council
� The Council is a nonprofit IRS 501c3 

organization .
� The Council Board is composed of 

concerned citizens and stakeholders that 
work to improve and promote the 
management, protection, economic 
development, and utilization of the area's 
resources
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Components of the Water Cycle

First The Ins
Solar Energy Input

Precipitation
Condensation
Well Injection

Irrigation

The Outs
Evaporation
Transpiration
Infiltration
Percolation

Runoff
Groundwater Flow
Surfacewater Flow

Well Pumping

5/16/2011 8

The Water CycleThe Water Cycle
Powered by the SunPowered by the Sun -- Solar PowerSolar Power
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GroundwaterGroundwater
Zone of SaturationZone of Saturation

Our Groundwater and Streams are Connected



Water Budget 
for PA

In
Precipitation – 42 inches

Out
Evapotranspiration – 22”
Total Streamflow – 20”

Baseflow – 13”
Surface Runoff – 7”

Therefore, 65% of streamflow is 
groundwater discharge.

Other
Storage in Groundwater
Aquifers over 100 inches*
* This is our “Water” Cushion.
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Runoff / Overland FlowRunoff / Overland Flow
and Landand Land --UseUse

When Rainfall Rate Exceeds Infiltration 
More Runoff and Less Groundwater Recharge. 

5/16/2011 12
Courtesy May, U of W

Hydrology Under 
Natural Conditions



Forested Area – 1 acres

Rainfall – 42 ac-inches
1,140,500 gallons per year

Evaportranspiration – 22 inches
597,388 gallons per year

Runoff (5%) – 2.1 inches

Recharge – 17.9 inches

Baseflow to Stream (75%) – 13.4 inches

Total Stream Flow (13.4 + 2.1 = 15.5 inches)

1 acre Parcel

Forested Area – 75%
Lawn – 15%
House and Pavement – 10 %

Rainfall – 42 ac-inches
1,140,500 gallons per year

Evaportranspiration – 18 inches

Runoff (23 %) – 10 inches

Recharge – 14 inches

Baseflow to Stream – 10 inches

Total Stream Flow (10 + 10 = 20 inches)

25% increase in stream flow, but 500% 
Increase in runoff.

1 acre Parcel

Single Story
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Developed Conditions



How Can We Change

� Baby Steps
� Development Practices and Maintain Native 

Vegetation
� Use Rainwater Capture Systems for outside 

water uses.
� Use Water Features and Bioretention

Systems
� Use Rainwater Capture for More Uses
� Going to a Green Roof System

Forested Area – 80%
Lawn – 10% (native vegetation)
House and Pavement – 10 %

Rainfall – 42 ac-inches
1,140,500 gallons per year

Evaportranspiration – 20 inches

Add 4- 80 gallon Barrels / Gravel Driveway
– capture portion of 2-year storm and 
divert discharges to overland
Flow.

Runoff (18 %) –7.5 inches

Recharge – 14.5 inches

Baseflow to Stream  – 10.8 inches

Total Stream Flow (10.8 +7.5 = 18.3 inches)

18% increase in stream flow, but 280% 
Increase in runoff. 

1 acre Parcel

2 story

Rain Barrel Concepts

Single Multiple – Add More.



Single Story 2 story

50% Reduction in Runoff

Conventional Development Reduced Impact

Forested Area – 80%
Lawn – 10% (native vegetation)
House and Pavement – 10 %

Rainfall – 42 ac-inches
1,140,500 gallons per year

Evaportranspiration – 21 inches

Add 4- 80 gallon Barrels / Gravel Driveway
– capture portion of 2-year storm and 
divert discharges to overland
Flow and add Bioretention Structures.

Runoff (13 %) –5.5 inches

Recharge – 15.5 inches

Baseflow to Stream (75%) – 11.6 inches

Total Stream Flow (11.6 +5.5 = 17.1 inches)

6% increase in stream flow, but 40% 
Increase in runoff. 

1 acre Parcel

2 story

Bio-Retention Systems



Surface Berms

Copyright: Mr. Brian Oram, PG

To get back to a runoff of only 2.1 
inches, 

Would require a water reuse
approach.  

5.5 inches – 2.1 inches = 3.4 ac-in
3.4 ac – in = 92,300 gallons
Equivalent to 250 gallons per day.

This is the average daily water usage 
for a  Single Family Home.

Long-term Solution – Could be a Third 
Pipe System

Solution were a portion of the rainwater 
is used  To flush toilets and irrigate 
lawns.   This gets us to virtually – Zero 
Change in Net Water Budget.

1 acre Parcel

2 story



Green Roof

Green Grid System

Forested Area – 80%
Lawn – 10% (native vegetation)
House and Pavement – 10 %

Rainfall – 42 ac-inches

Evaportranspiration – 24 inches

Add 4- 80 gallon Barrels / More Poreous
Driveway, Green Roof, and surface berms

Runoff (7 %) –2 to 3 inches
Recharge – 15 inches

Baseflow to Stream (75%) – 11 inches
Total Stream Flow (11 +3 = 15 inches)

2% increase in stream flow, but 1 to 2 % 
Increase in runoff. 

1 acre Parcel

2 story

Porous Pavers

What About Existing 
Developed Areas ?

1. The runoff from one acre of paved parking generates 
the same amount of annual runoff as:

a) 36 acres of forest
b) 20 acres of grassland
c) 14 acre subdivision – 2 acre lots
d) 10 acre subdivision – 0.5 acre lots

All of the above – Does this mean we are missing a possible 
effective means of “turning” back the stormwater clock.  Maybe 
we need to consider – “greening” some of the existing impervious
areas.



Other Council Projects in Region

� Homeowner Private Well Assistance 
Program

� C-SAW – Free Assistance to Watershed
� Fuel for Schools and Beyond

Homeowner Water Well 
Assistance Program

� Program to fix or repair existing private wells on residence in 10 
County area.

� Covers the cost for repairs and installation of whole-house water 
treatment system.

� Program is a low interest rate loan program – rate of 1% for terms 
up to 20 years.

� Maximum loan amount is $ 11,000.00
� Learn More – http://www.pnesolutions.org

� March 21 - Lake Township Municipal Building , 488 State Rte. 29, 
Harvey 's Lake , PA 

� March 22 - Columbia County AG Center, 702 Sawmill Road, 
Bloomsburg , PA 

� March 23 - Wayne County Park Street Complex, 648 Park Street, 
Honesdale, PA

.

FREEFREE
TECHNICAL ASSISTANCE TECHNICAL ASSISTANCE 

FOR FOR 

WATERSHEDS!!!WATERSHEDS!!!

CC--SAWSAW
(Consortium for Scientific Assistance to Watersheds )(Consortium for Scientific Assistance to Watersheds )

Funding provided by Growing Greener and the inFunding provided by Growing Greener and the in --kind support of the partners kind support of the partners 



FUEL for Schools and Beyond

� Started November 2006
� Statewide energy-use initiative
� Promotes the use of local renewable resources to 

provide reliable energy for Pennsylvania schools and 
businesses 

� In one project – we eliminated the use of over 45,000 
gallons of oil in one year

� http://www.pnercd.org

New Community Resource

Download a Free Copy (pdf) or Link to 
a copy at  http://www.wilkes.edu/water

1. We are Working on a Regional Citizen
Water Quality (Groundwater and Surfacewater)
Database.

Add Your Data to the Citizen Database
Request a Consent Form
http://www.wilkes.edu/water


