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Department of Environmental Protection

Bureau of Oil and Gas Management

Wells Drilled
2009 Total Wells Drilled - 2,524
Non Marcellus Shale -1,761 Wells Drilled
Marcel ; 763 Wells Drill
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As Reported by Operators




Learn When and Where Gas Wells Will be
Drilled in Your Area

eNoticeg sign up to receive notice of drilling permits
U www.dep.state.pa.us/enotice/

eMap ¢ web-based GIS allows mapping of proposed well locations by permit
number

U www.emappa.dep.state.pa.us/emappa/viewer.htm

eFactg after drilling begins, monitor inspection reports, violations, etc.
U www.ahs2.dep.state.pa.us/eFactsWeb/default.aspx

DEP home pageMarcellus reports and maps
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Important Water Monitoring Considerations

A Purpose of testing

U Legally documenting water quality vs. general
monitoring

U Determines who and how samples should be
collected

A Drinking water vs. other water resources
U Regulations some testing may be done for you
U Voluntary testing strategies

A Parameters and $$

U Lengthy list of possibilities but some good indicator
parameters




Groundwater Monitoring
Private Water Wells and Springs

Water Wells drilled 1968994

fOver one million homes
and farms

A10% fail at least one
drinking water standard

Ao regulations i everything
is voluntary

Ao routine testing, protect
area around water supply,
properly locate and
construct them!




Targeted Water Testing

Houses
Bacteria
Nitrate
Sediment
Yard Chemicals

Mining
Metals, pH

Industry Agriculture Gas Drilling
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Organics, Petroleum Nitrate, Pesticides
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Types of Waste Fluids v

Brine
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Characteristics of Gas Drilling Fluids and Activity

A Somewhat unique

Very high salt (chloride)

Very high total dissolved solids (TDS)
High barium levels

Oil and grease

Methane (migration)

Additives (total organic carbon)

| en- enti ant i e et @

A Other parameterg; less unique
Chemical oxygen demand

Iron, manganese, other metals
Surfactants/detergents

Sediment (total suspended solids)
Radionuclides (gross alpha, radon, etc.)

Photo courtesy i Paul Hart, Hart Resource Technologies, Inc
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Milligrams per Liter (mg/L)

Wastewater Concentrations

(~20 wastewater samples)
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Reqgulations Protecting Drinking Water Supplies

20006 setback from gas we
Pit and tank requirements for collection of waste
fluids
Certified mail notification if water supply is within
1, 0006 of gas well
Freshwater protection string installed to protect
groundwater
Gas companies are NAprestu
contamination of water s
gas well site
i Most perform voluntaryi p«de i | | sur
document existing water quality prior to
drilling

Generizel caslg design fora Marcellus Shale gas wel

/ \ 0 comduetorcasing (30-60/oet)

Fresh Water Aqulfers
20 casing (200500 fest] comented to sirfacs

Goal-nearing Inteval
10-9/8" casing (p 10 1000 foed) comented lo surface
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Pre-Drilling Survey Water Testing g

Usually done on water supplies within 1,000 feet of gas well site (some further)
Drilling company will contract with a state-accredited water lab to conduct the testing
Parameters tested are up to energy company i no standard list

You will likely be contacted by the lab to schedule a visit
Allow access for pre-drilling sample collection

Ask for identification i confirm relation to accredited lab

Provide as much information as you can about your
water supply

Arrange to receive a copy of results if possible
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Do Your Own Water Testing?

Keep in mind; absence of any water test data before
drilling makes it very difficult to prove damage has bee
done

If your water supply is >1,000 feet from the gas well sitég
it is unlikely that any testing will be done for yqu
arrange for your own test if you desire

Some water supply owners within 1,000 ft may also wis
to confirm results collected by gas company

Test within a year before drilling
Use a stateaccredited water lab
Third party collection of water samples is critical

Always test UNTREATED water



DEP Accredited Labs
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A Working on a list of accredited labs that offer thiperty testing

Matrices:

D = Drinking Watar

MPW = Non-Potabls Watsr

SCM = Solid and Chamical Matarials

Fields of Accreditation:
EDW = Basic Drinking Watr Categery

Limnited|to: Total Coliform, Fecal Coliform, E coli, HPC, Nitrats,

Mitite, Flucride, Cyanide
EMNPW = Basic Non-Potable Watar Category

Limited to: Fecal Coliform, BOD, CEOD, Nimabe, Nifrite, Ammonia,
Total Mrtrogen, TEN, Phosphorus, TS5, TDS, T3, VS

Fields of Accreditation:

M = Microbiclogy

T = Trace Matals

MM = Incrgamic Non-Motal

VO = Valstils Organic Compormds
PCB =PCBs

SEMI = Extractabls and Sapei-Velatile Organic Compornds, exclading PCEs

FAD = Radiechamisiry

A= Ashastos

D' = Dicadn

WETT = Whols Effluent Toxicity Testing

PA-DEP Accredited Laboratories

DEF Lab ID# Laboratory Name/Address Fields of Accreditation Laboratery Supervisor Commercial Acc Officer
County: Adams
01 - 0550 Laboratory Anabytical & Biclogical Services Inc DW- M, TM, MM Fadith  Fiolkowski =] Eurte
5 PO Box 836 405 North Avenua I, TH, N
East Baglin PA 17316
2585550
1 - 00713 Enouss Fonds Cooparative e - Environmantal Laberstory DwW- Charies A Bennstt O Manhall
5 53 Fast Hanover Street PO Box 807 NPW: MMM
igiervills PA 17307 SCM:
TI7-571-51135
0l - 02025 Mwr Cfird Musicipal Amthoriny DwW- Adem Winis O Moot
5 405 Watar Werks Road NPW- BNPW
Now Oxford PA 17350 SCM:
TI7-624-3508
01- 03743 Gattyshurg Manicipal Authority DW- Michaal Whits O MeCarthy
5 €01 East Mrddle Strest NPW: BrPW
Gettribang PA 17315 SCM:

T17-134-5738
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Test Parameters

Costs range from $50 to $1,000 depending on parameters
Most labs have several packages to choose from

Basic parameters (most likely to change, inexpensive)
I Total dissolvedolids (or conductivitypH, barium, chloride, methane

Excellent additions
I Total suspended solids (turbidity), iron,
manganese, total organic carbon,
hardness (calcium, magnesium), sodium

Good additions
I Strontium, oil/grease, detergents, lead, arsenic,
alkalinity, coliform bacteria, sulfate, nitrate

Others often included (but $3$)
i £+2fF0AES 2NHIYAO O2YL}RdzyRa o0+h/ Qavsz . ¢9-

Consult http://water.cas.psu.edu/WS_Testing.htm for interpretation



Continuous Monitoring

A Why monitor continuously?
I Impacts (if they occur) are often transient, shbvied
I One time (grab) sampling provides only a snapshot

A Use TDS or conductivity meter ($58100)
I Measures ability of water to conducted electricity
I More dissolved material = high conductivity / TDS
I Calibrate meter routinely to ensure accuracy

A Increases more important than absolute values

A Large increase coincident with drilling activity would warrant more detailed testing



PENNSTATE

W

Watch Also for Symptoms of Problems

A Notify PA DEP when symptoms are observed near gas drilling activity
A Erosion/sediment in surface water

A Changes in water appearance
I Sediment during construction or drilling
I Effervescence, spurting faucet (methane)
I Foaming

A Changes in drinking water taste
I Metallic (iron, manganese), salty (chloride)

A Changes in water odor (fuel, rotten egg)

A Changes in well or spring yield




Complaints

A DEP has 10 days to investigate and 45 days to make a determination
A 1ssue orders as appropriate

/ NW Region | A
814-332-6860 St
s M % NC Region
570-321-6550
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412-442-4000 717-772-2199
COMMONWEALTH OF PENNSYLVANIA Legend
DEPARTMENT OF ENVIRONMENTAL PROTECTION *Regional Offices

OIL & GAS OFFICES District rices
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Post Drilling Water Testing

Rarely done by drilling company unless stipulated in a lease

One strategy

i Homeowner collects a sample within one month after drilling is
completed

i Submit to DEP accredited lab
i Test for indicators like TDS, chloride, barium (inexpensive)

Large increases between pre- and post-drilling
concentrations would warrant having a more
thorough, third-party, post-drilling sample
collected to legally document problem

) '7‘ > }A:.!’.*v?*.\
@ e - 107042005
2

Nt
by #

Presumed responsibility for water quality problems only lasts for six
months after drilling



% Exceeding Drinking Standards

Water Well Studies

70

60 -

50 -

20 -

10 ~

® Northeast PA - 200 wells

O McKean County - 200 wells

Contaminant
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Penn State Water Well Research

Independent, Center for Rural Pennsylvania funding for one year

Initial phase of study looking to intensively monitor
50 water wells before, during and after gas drilling

Free third party testing for participants

Need to be located within ~2,000 feet of gas well site
that will be drilled in 2010

Contact study investigators if you are located in the following counties:
T Bryan Swistock (brs@psu.ed}learfield, Centre, Clinton, Columbia, Lycoming

i Dana Rizzo (defl8@psu.edW/ashington, Greene, Fayette, Somerset, Westmoreland, Indiana, Cambr
i Jim Clark (jac20@psu.eduyicKean, Potter, Tioga, Elk, Cameron

I Mark Madden (mxm53@psu.eduBradford, Susquehanna, Wyoming, Sullivan



What About Quantity?

Drillers not Apresumed responsi bl eo
for reduced quantity in water
supplies

Reduction in well or spring yield is
often temporary

Documentation of pre-existing well
or spring yield (gallons per minute)
would require measurement by an
independent water well contractor
(NGWA certified) or hydrogeologist

Photo courtesy of Todd Giddings, PA Ground Water Association

Some firms offering third party
testing can also document yield



Regulations Protecting Surface Water

Clean Streams Law
I Broad authority to regulators to protect water quality

River Basin Commissions

Oil and Gas Actsetbacks (typically 100 feet)

Erosion and sedimentation Plans
I Management practices to control runoff

Stream encroachment permits
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v Surface Water Monitoring

A Streams, ponds, lakes

A Rarely tested before drilling unless stipulated in lease
I No presumed responsibility

A Some existing volunteer monitoring organizati@sew ones forming

Photo: Terry Rightnour, Waterds Edge Hydrol ogy
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Surface Water Testing

Similar testing parameters to groundwater (except methane)

Most important parameters
I Total dissolved solids, total suspended solids (turbidity), chloride, barium, pH

Continuous monitoring of total dissolved solids or conductivity
I Easy and inexpensive

Report obvious problems to PA DEP

Needs
I Networks with training expertise
I Standardized methods
I Centralized reporting of results
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Protecting Water Through Leasing

Examples of Stipulations

Setback distances to WaterAsuppIiesA X
i 52y Q0 61 AQGS GKS wnn F220 asSidol O
I Stipulate setbacks to drilling and seismic activity (>500 feet?)

Preandpost testing
I Require accredited lab, thirgarty test, list parameters

Water quantity measurement prior to drilling
or seismic testing

Require proper retirement of seismic test holes
Testing of other nearby surface waters

Access to water resources on property?

Choose a ngurfaceactivity lease?



