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Water-Research Center

Education and Outreach Program funded by  
B.F. Environmental Consultants Inc. 

Outreach Programs

 Environmental and Professional Education and Training for Citizens and Local 
Municipalities

 Water Quality Help Guides – Information Library
 Community and Business Outreach Programs
 Low Cost – Informational Water Testing Program with National Laboratory
 Citizen Monitoring Programs- Developing  Low Cost Water Quality Sensors

 Targets Young Adults, Watershed Organizations, Coalition, Environmental Groups, 
Professionals, and Kids

http://www.water-research.net



B.F. Environmental 
Consultants Inc.

 Professional Consulting Services in the areas of water quality, 
soils, stormwater, geology, aquifer analysis, and land-
development.

 Baseline – Chain-of-Custody- Sourcewater Protection
 Expert Testimony
 Online Training in Alternative Energy
 Professional and Educator Training
 Water Treatment Process/ Product Development
 http://www.bfenvironmental.com



Current Programs

 Free Assistance in Reviewing Baseline Data 
for Private Well Owners

 Web/Phone App – Know Your H20?
 Phone App – Baseline Water Testing
 New Community Hazard Inventory Search
 Educational Materials and Training 

Presentations
 Go to http://www.knowyourh2o.us



Marcellus Shale

This is Causing all the Concern? 



385 Million Years Ago

Source: http://www2.nau.edu/rcb7/nam.html 

Climate 
Change 
We Moved?

US in PA



Barkley, 2009

Looking Back 400 million Years

Climate 
Change
We were 
Under 
Water?



Marcellus Shale or 
Other tight Black Shales





Delaware River Basin 

Rights
Loss Rights



All Permits



Permits –
1/2011 to 11/2011





< 2000 feet
Probably No Gas



12,000 feet



Thickness
350 feet



Marcellus Shale

No – We don’t want this situation - This 
mindset is Causing the Problem? 

Our Drinking 
Water

The Match Of the Century – Pick a Side and
Lets See Who Wins.



The Other Us and Them

Rural Land Owners Urban Land Dwellers

And the Pot is being stirred by “Elites” – The ones that always
Say – They KNOW Best. 



This is Drinking Water in PA?

Iron / Manganese

Bacteria

Sediment / Gases

Corrosion

50% Other
50%

How do we 
know this?



Up to 3% influenced by Saline Water – These same samples 
have methane approaching 7 mg/L or more. 

Source – Wilkes University Database
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bis(2 ethylhexylphthates)
What?

Plasticizers?

Total Coliform (49%)
20%  E Coli. Positive

Lead (22 %)

Plasticizers (8%)

Arsenic (6%)



Parameter Occurrence (%) Highest, mg/L Standard,mg/L

Barium 25 0.12 2

Strontium 75 0.573 None

Sodium 100 26 None

Alkalinity 100 150 None

T. Hardness 100 136 None

Sulfate 100 92 250

Potassium 100 1.2 None

Iron 75 0.37 < 0.3

Manganese 12.5 0.05 0.05

T. Dissolved Solids 100 229 < 500

Lake Ariel

Sulfur Odor – 12.5%



Value Lowest Highest % Exceed

pH 5.1 7.3 50

Chloride < 5 24 0

Sulfate < 5 19 0

Arsenic < 0.005 0.006 0

Barium < 0.3 0.66 0

Iron < 0.2 1.58 7

Lead < 0.002 0.009 11

Manganese < 0.004 0.859 21

Sodium < 1 73 0

Strontium 0.001 1.2 0

Bacteria < 1 Present 11

Another Lake Community in Wayne County to the East (28 wells)



Baseline Issues with Well Water 
Intermittent Use, Poor Construction, and 
Legacy Issues.

This can also be caused by a 
Bacteria .

Legacy Issues



Baseline Groundwater and Surface Water 
Monitoring Related to Natural Gas 

Development in Northeastern

Site Development

Production Processing

Hydraulic Fracturing Job



PADEP determined cause is related to Natural Gas Development
PADEP determined cause is NOT related to Natural Gas

Blue Dots - PADEP still evaluating
There are a lot of red dots – does anyone care????



Common Problems Associated with
Natural Gas Development and 

Private Wells in PA
 Dirty and Discolored Water – associated with the 

initial drilling of the well. Water has metallic taste.
 Increased Levels of iron, manganese, and 

aluminum and some other metals.
 Increased Levels of Dissolved Gases – Primarily 

Methane, but also ethane, propane, and radon.

Please Note – These Photos May Also Represent Baseline Conditions



Saline Water in Pennsylvania at 500 to > 1000 feet.



DRBC and Regulatory Time Line – My Review

•June 2008: DRBC Notifies Company that Water Used for Developing Natural  Gas Wells in Delaware River Basin 
Needs Approval\
On June 9, 2008, the commission announced in a news release that it had informed Stone Energy Corporation that it 
will need to apply for and receive approval from the commission before it can extract natural gas in the Delaware River 
Basin.

•May 2009: DRBC Eliminates Review Thresholds for Gas Extraction Projects in Shale Formations in Delaware Basin's 
Special Protection Waters
The intent behind this executive director determination is to provide directional signals, not put up roadblocks," Collier 
said.  

•May 2010: DRBC Will Review Natural Gas Well Pad Projects After Adoption of New Regulations
We will move forward with water withdrawal dockets in due course.   

December 2010 & November 2011: Draft Natural Gas Regulations Issued 
If a state or federal regulatory requirement is more stringent than a DRBC requirement, the more stringent 
regulation would apply.   (I commented on proposes changes as overreach and outside of the expertise of the 
Commission)

At least it appears to be fact based??????  With Some Over-reach!



 September 13, 2017 - DRBC announced that the commission approved 
a resolution at their regularly scheduled business meeting to publish 
revised draft rules addressing natural gas development activities within 
the Delaware River Basin. 

The draft regulations directed by this Resolution shall include and 
seek comment on:
 a. prohibitions related to the production of natural gas utilizing 

horizontal drilling and hydraulic fracturing within the Basin 
(SAY WHAT???);

 b. provisions for ensuring the safe and protective storage, treatment, 
disposal and/or discharge of wastewater (OK); and

 c. regulation of the inter-basin transfer. (OK)

What Happened to “provide directional signals, 
not put up roadblocks” ?

No Real Discussion – Just Prohibited –Why ? Uses lots of water.



At Full Build Out – The water usage by the Industry is
equivalent to the daily water usage of 1 – Nuclear Plant



Duke Study- “Gas Well Drilling and

Hydraulic Fracturing" by Osborn

Note:
1. Action Level is 7 mg/L
2. Study done in an area 
with “suspected” gas migration
Problems- Not  Considered.
3. Data suggest a simple 2-D
relationship.
4. Many samples well above 
Saturation- Influenced by Pump Depth. 
5. Contains No Pre-Drill Data-
for the shaded area.

Title is spin. If I told you your grade was
26.8 +/- 30 – Did you get a zero?



What Happened??

The fear misinformation campaign happened!



 If the moratoriums on fracking were lifted, there could be as many as 4,000 
wells fracked in the Interior Marcellus within the DRB in future years, 
requiring between 500 – 1,000 well pads.  (Fracked??)

 Development of natural gas infrastructure including well pads, and rights-of-
way for access roads and natural gas gathering lines, results in 17-23 acres of 
land cover disturbance per well pad. In watersheds we studied, this land cover 
disturbance could reduce forest cover directly by 1-2 percent, and result in a 5-
10 percent reduction in core forest area.  (Are well pads – 17 acres???)  How 
long are laterals? – NOW!

 In the DRB, roughly 45,000 people would live within one mile of the projected 
well pad locations, a distance that has been related to health risk factors in 
scientific literature. (1 mile??? – what the heck is a health risk factor?)

 The total area of land disturbed in the Delaware River Basin at the completion 
of gas development of the Interior Marcellus could be about 18-26 square 
miles, an area roughly equal to 570 to 840 Wal-Mart Supercenters, including 
parking.  (So no shopping malls allowed either)

 https://www.cna.org/news/releases/future-fracking-drb
https://www.cna.org/cna_files/pdf/IRM-2015-U-011300.pdf

FEAR!



Working as a Community
 Getting Your Community Educated and Informed.

 Support Fact Based information NOT Fear.

 Get involved and do not sit and wait !!!   

 Educate the Kids on Energy, Surface and Landowners 
Rights, and Governance.

 Work with Legislators and Your Representatives.

 Write Informed and Educated Letters – Work as a group!

 Sorry to say Organize – You are being out organized!



Our Latest Educational Resource
Description of the following:
a. Citizen Database
b. Baseline Testing
c. Drinking Water Standards
d. Specific Water Quality Standards
e. Treatment Options
f. How to Shock Disinfect a Well
g. How to Properly Construct a Well
h. General Guidelines on Baseline Testing
Parameters.
And More.  Cost $ 10.00

Other Resources at http://www.water-research.net
Supports a Local 501C3 – PACleanwater.org
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