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Professional Consulting Services in the areas ¢émwa
quality, soils, stormwater, geology, aquifer analyand
land-development.
Offers Online Training Courses for licensed profasals
in Green Design, LEED, Water / Wastewater Treatment
Laboratory Testing, Alternative Energy, and Related
Subjects.
Water Treatment Process/ Product Development

http://www.bfenvironmental.com
http://www.water-research.net

Target Audience

Professionals providing baseline testing
services or chain-of-custody to the public.

Professionals providing consulting service
to the Gas Companies

Community Advocates and Scientists
Municipal and Local Officials
Water Supplies and State Regulators

Goals

Private Well Water Quality for the Region

Existing Problems in Region

Brief Introduction to Marcellus Shale and Importerod
Proper Well Construction

Review of Hydraulic Fracturing

The Citizen Groundwater Database

Well Monitoring and Purging

Chain-of-Custody

Baseline Testing — What Parameters?

Educating the Community
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A Properly
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Ungroutedyyell pit Sanitary Well

Ungroutedyye|l pit Sanitary Well

Radon (In Air)- PA

Luzerne County and Many Other Counties are in the Bone

Suggests indoor air radon levels greater than A4 pCi
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Potential concerns relat

flarnmability/ explosiveness of gas,

Background-appears to rarige from
norrcletect to aver 20+ g (highly
variable) in Northeast Pennsylvania

The Coal regions and northern portion of NEPA
and zire sociated with the /
Varcellus Shale may have elevated levels of
methane,

No drinking water limit, but Office of Surface
Mines recormnmencds monitoring for concentratio
from 10 to < 28 J'J'JJ/L and irnmediate action for
concenirations > 28 mg/L

Primary treatrment options would inclucle
ventilation or aeration systerms.
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o Catskill Formation
354 - 417 million Devonian Trimmers Rock Formation|
Mahantango Formation
Onondaga Formation

417 — 443 million Silurian (calcareous sandy shale)

385 Million Years Ago

Source: http://www2.nau.edu/rch7/nam.html

Marcellus Shale or
<— Other tight Black Shales
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Luzerne County




3.4 mmcf/day
$ 12,400/day
$ 3000/day (25%
2.3 to 6.3 mmcf/day

$ 23,900/day
$ 5900/day (25%)

Source: DUG Conference Presentation




Confining Bed

Drilling Process
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MultipleAbove
Parameter Units Concentration PWS PWS Standard
Aluminum mg/L 1.2 0.2 6
Arsenic mg/L 0.014 0.01 1.4
Barium mg/L 410 2 205
Iron mg/L 17 0.3 56
Manganese mg/L 0.89 0.05 17.8
Hardness mg/L 1750 500 35
T. Dissolved Solids mg/L 31324 500 62
Nirate @ N mg/L 90.1 44 2
pH su 6.73 6.5-85 oK
Bromide mg/L 61.8 0.01 6180
Chloride mg/L 27000 250 108
Gross Alpha pCi/lL 2233 15 15
Gross Beta mrem/yr (Sr) 38.65 10
Radium 228 pCilL 18.55 4
Radium 226 pCilL 69.63 14

B Frac Water/Recycled 8 Fow back Water




Approximate Flowback Water - Wastewater Chemistry
Concentration - mg/L (Source: PSU and Marcellus &Ralalition
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More Data can be found at http://www.bfenvironméntan

Researching other parameters
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Recent Baseline Testing in Luzerne County, PA
320 Private Wells

Study Are

Tested Conducted by
Certified Laboratories

Image Third Party Samplers
Source: Luzernecounty.org ot Wilkes University
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4000 ft

500 to 1000 feet
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Citizen Database at Wilkes University-

Guidelines for Submission

New Community Resource
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