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What I1s the Marcellus Shale Factor?



Background






Source: Luzernecounty.org

What Does This Mean?
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Edge Ridge and Valley Province —
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Marcellus Shale Photo



Time

Period

Deposit or
Rock Type

0 to 1.8 million years

Quaternary —
Glaciation

sand, silt, clay,
and gravel

1.8 to 290 million

Tertiary to Permi;

AN

290 — 320 million

Pennsylvanian

Llewellyn and

Pottsville

320 — 354 million

Mississippian

and Spechty Kopf

354 -417 million

Devonian

417 — 443 million

Silurian

Mahantango Formation

Onondaga Formation
(calcareous sandy shale




Plunging Anticlines / Synclines
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Geology of Columbia and Luzerne County

Anticline — Plunge to NE

Syncline — Plunge to NE






Marcellus Shale



385 Million Years Ago

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






Marcellus Shale or
<+— Other tight Black Shales



Marcellus Shale- Natural Gas Play
50 to 200 trillion cubic feet

Columbia County









Marcellus Shale Drilling Site



Multiple Grouted
Casing Used in
Drilling Process



Protective Casing — Do it Right !
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Getting to The Natural Gas

e S hwate r Raughly 200 tanker A pumper truck injects a Matural gas flows out of well. ——. Storage Natural gas is
i i ’ €5 t El

trucks deliver water for mix of sand, water and : "
I I the fracturing process. chemicals into the well { ... Recovered wateris stored in open
e y

Hydraulic Fracturing : Sal I ne
Hydraulic fracturing, or C
Brine

‘fracing,” involves the injection
of mare than a million gallo

s Water- -Trappe
In formation
when deposite

" Graphic by Al Granberg
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Up to a few thousand feet




Types of Fluids
Marcellus Shale

- Assoclated with






Active Marcellus
Production Site — Frac Fluid Chemistry



Flowback Water Chemistry



Production Water



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 3.5
T. Dissolved Solids mg/L 31324 500 62
Nirate @ N mg/L 90.1 44 2
pH su 6.73 6.5-8.5 oK
Bromide mg/L 61.8 0.01 6180
Chloride mg/L 27000 250 108
Gross Alpha pCi/L 223.3 15 15- 150
Gross Beta mrem/yr (Sr) 38.65 10
Radium 228 pCi/L 18.55 4 —-500
Radium 226 pCi/L 69.63 5 14 - 500




O Frac Water/Recycled m Flow back Water




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



In generzal, ine concerns are relaied to the follgwi
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Surface Sp JII; Flmrl Releases Nezr Surface

, ied witn Improper C
?lnrl not Properly Seal]ng tne Exisiing Confining &

ernerning

('l‘,

Of
Fresriwaier \qu]fer Contarnination vy orine water znd

LH

cdrilling fluids/ muds

Drilling fluicls rnzy contain environrnenizl
contarninations (rmetals and organics).



Anticline
Water Well

1200 + ft
resh Water

Formation




Most Common Aquifer

Copyright © 1997-2009 - League of Women Voters o€Ri&en Education Fund- image edited by Mr.Brian Oram
PG Wilkes University



Surfacewater & Groundwater
They Are Related and Connected !

Local Water Divide

— l

\

. T
/ Confining Layer

Copyright © 1997-2009 - League of Women Voters o€Ri&en Education Fund- image edited by Mr.Brian Oram
PG Wilkes University



Bedrock Fractures and Fractured Zones

High Yielding Well

Fractu
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Private Wells Not Regulated
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JmO' cts frorn FRoacd Salt, Old Landfills, Gas Statjons
Saline Water (19841985)

Pacterial Contamination anc Well Consiruction |ss(is985)
J\/JeE lzine Gas Present in Wells in Nortnern Tier ofeipél in parts
Colurnoizt and Luzerne County, PA(Orarrn,1989).

i Conducted by Wilkes University in tnrougatgie U
I I]cates 1zt 30 to over 50% rnzy De coriziHr ,'—J\/Jostly
oliforrn Bacterial (1985-20171). Locally—it tends to pe

X out 40 10 50%,.






Mucl - wner casing o
close to ground






Ungroutedyyel| Pit
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Radon (In Air)- PA

olumbia County and Many Other Counties are inRbd Zone

Suggests indoor air radon levels greater than A_pCi



Metnearnea nas oeern a niddern 1ssuea 1n
NEPA

The gas Is colorless, tasieless, and
oclorless and there are no kKnowrn nealtn
offects

Poternilal concerns r
flarnmapility/ explosiveneass of gas.

BaCKYrouna-apoears to range frorr
norrrlezec[ to over 20+ mg/L (nignly
variaple) In Nortneast Pennsylvariia
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The Cozl reglons and nortnern portion of NEPA,

arcl areas =
Mercellus 5
rretnerne,
No crinking water lirnit, out Office of Surface
Mires recomm@nrb rnonitoring for conceriraions

\ssoclatad witn the /
nele rmay nave elevaied ley

s of

(P
(D
U2

frormn 10 1o < mJ/L ancl Irnrnediate acion for

C omcemrrgwums o g/l

Primary treairnent options would inclucle
veriillailon or aerailon sysierrs.



E Methane Ventilation, process
= will also work for Radon and Hydrogen

= Sylfide |'I A







Step 1: Baseline Testing-
Education and Need Good Data



Education



10 15 30

Purge Time, minutes
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1 WBV = 45 minutes

Copyright Mr. Brian Oram, PG



Chain-of-Custody



Step 2: Citizen Database



Citizen Database at Wilkes University-
Guidelines for Submission



Recent Baseline Testing in Luzerne County, PA
320 Private Wells

Study Are™——>{

. Q)
----

Tested Conducted by
Certified Laboratories

Image Third Party Samplers
Source: Luzernecounty.org Not Wilkes University






Percent Exceeded

Percent Exceeded

Methane Over 2 mg/L in 3
least 3% of Wells

bis(2 ethylhexylphthates)
What?
Plasticizers?

Well Inflenced

by
Connate Water



Metnarne nas oeen a niddern 1ssue 1in NERPA,
The s | IS colorless, ta 5[9195 *
cricl tnere are no Knowr ries

[
Poterntlal concerns relate to fla
exolosiveness of gas.

Bacryrouna- eopears to range frorm rionn
cdetect to over 20+ my/L (nignly variaole) in
Norineast Pennsylvearniza

Flignest in ine dataoaseNow —apout 7
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Problems with Iron, Manganese, and
Sulfur — May be Bacterially Related



What are Phthalates?



What Parameters



Suggested Baseline- For Citizens
from PADEP (11/2010)



Baseline Testing — Oram’s
Recommendations for Citizens
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Suggested Baseline- For Citizens



Step 3:New Community Resource
Helping To Take Action



Other Projects



Step 4:New Program to Help Private
Well Owners (Fixing Problem Wells)






Certificate of Completion

Training Event

Getting The Waters Tested The Marcellus Shale Facto
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Presented by
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B.F. Environmental Consultants Inc
15 Hillcrest Drive

Dallas, PA 18612
More Online Training @

http://www.bfenvironmental.com
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Mine Water Treatment System



Production Water Treatment-
Modified POW Process for Brines




Injection Wells — Class I



