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Gas Wells Drilled in 2010Gas Wells Drilled in 2010

•768 Marcellus wells drilled in all of 2009
•54 rigs last year, 92 rigs today
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Marcellus Water IssuesMarcellus Water Issues

Photo courtesy – Paul Hart, Hart Resource Technologies, Inc

Regulations and enforcementImpact of water withdrawals

Protection of drinking water Fracing chemicals Adequate wastewater treatment

Surface water/floodplains

100 foot setback100 foot setback

A Huge Population Served by Water WellsA Huge Population Served by Water Wells

••Over one million homes Over one million homes 
and farms and farms 

••45% had never been 45% had never been 
properly tested (before properly tested (before 
Marcellus started!)Marcellus started!)

••NO STATEWIDE NO STATEWIDE 
REGULATIONS!REGULATIONS!

••Only 10% of Only 10% of 
homeowners have a well homeowners have a well 
completion reportcompletion report

Water Wells drilled 1966-1994
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Water Well Construction Poorly Protects PA Water Well Construction Poorly Protects PA 
Groundwater SuppliesGroundwater Supplies

•Only 5% have sanitary construction

•Directly correlated to water quality

PrePre--Drilling Problems are CommonDrilling Problems are Common
(2006(2006--07 survey of 701 water wells)07 survey of 701 water wells)
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Awareness of aesthetic pollutants > 50%Awareness of aesthetic pollutants > 50%

Awareness of healthAwareness of health--related pollutants <10%related pollutants <10%
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Wastewater ConcentrationsWastewater Concentrations

(~20 wastewater samples)(~20 wastewater samples)
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Photo courtesy – Paul Hart, Hart Resource Technologies, Inc

Variable Wastewater ChemistryVariable Wastewater Chemistry

Sampling and Analysis of Water Streams Associated with the Development of Marcellus Shale Gas, Marcellus 
Shale Coalition, December 2009.  



Water Resources - Issues Associated 
with Marcellus Gas Drilling Activity in 
Pennsylvania 5

Issue = Dated Water Supply Protection RegulationsIssue = Dated Water Supply Protection Regulations
(Many proposals to change these!)(Many proposals to change these!)

200200’’ setback from gas well to water suppliessetback from gas well to water supplies

Pit and tank requirements for collection of Pit and tank requirements for collection of 
waste fluidswaste fluids

Certified mail notification if water supply is Certified mail notification if water supply is 
within 1,000within 1,000’’ of gas wellof gas well

Freshwater protection string installed to Freshwater protection string installed to 
protect groundwaterprotect groundwater

Gas companies are Gas companies are ““presumed responsiblepresumed responsible””
for contamination of water supplies within for contamination of water supplies within 
1,0001,000’’ of gas well site (preof gas well site (pre--drill survey water drill survey water 
testing done to protect drilling company)  testing done to protect drilling company)  

Illustration courtesy Range ResourcesIllustration courtesy Range Resources

Industry PreIndustry Pre--Drilling Water TestingDrilling Water Testing

Usually on water supplies within 1,000 feet (some further)Usually on water supplies within 1,000 feet (some further)

Must be done by a state accredited water laboratoryMust be done by a state accredited water laboratory
Parameters chosen by drilling company Parameters chosen by drilling company –– very thoroughvery thorough

Free to the water supply ownerFree to the water supply owner
Companies spending millions to do preCompanies spending millions to do pre--drill testingdrill testing

Homeowner needs to cooperate with this Homeowner needs to cooperate with this 
testing to maintain testing to maintain ““presumed responsibilitypresumed responsibility””

Problems:Problems:
Trust of data, biased collection?Trust of data, biased collection?
Delay in delivery of results to homeownerDelay in delivery of results to homeowner
1,000 foot limit1,000 foot limit

Photo courtesy: Todd Giddings and PA Ground 
Water Association
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IssueIssue
Complex Water Test ReportsComplex Water Test Reports

Many provide no drinking Many provide no drinking 
water standards or any water standards or any 
indication of preindication of pre--drilling water drilling water 
quality issuesquality issues

Homeowners often do not Homeowners often do not 
understand water test reports understand water test reports 
to determine if they should to determine if they should 
collect their own water test collect their own water test 
datadata

Issue Issue –– What to Test For?What to Test For?

No required set of parametersNo required set of parameters

Many labs/consultants do not want toMany labs/consultants do not want to
make choices of parametersmake choices of parameters

Many different pollutants in waste fluids (costly to test for alMany different pollutants in waste fluids (costly to test for all)l)
Alkalinity, aluminum, ammoniaAlkalinity, aluminum, ammonia--N, arsenic, barium, benzene, bromide, beryllium, boron, N, arsenic, barium, benzene, bromide, beryllium, boron, 
cadmium, calcium, chemical oxygen demand (COD), chloride, chromicadmium, calcium, chemical oxygen demand (COD), chloride, chromium, cobalt, copper, um, cobalt, copper, 
ethyl benzene, ethylene glycol, gross alpha, gross beta, hardnesethyl benzene, ethylene glycol, gross alpha, gross beta, hardness, iron, lead, magnesium, s, iron, lead, magnesium, 
manganese, mercury,  nickel, nitrate, manganese, mercury,  nickel, nitrate, oil&greaseoil&grease, pH,  radium, radon, selenium, silver, , pH,  radium, radon, selenium, silver, 
sodium, strontium, sulfate, surfactants (MBAS), toluene, total dsodium, strontium, sulfate, surfactants (MBAS), toluene, total dissolved solids, (TDS), total issolved solids, (TDS), total 
phenolicsphenolics, total suspended solids (TSS), , total suspended solids (TSS), xylenexylene, zinc, zinc

Clear barrier at $200 to $400 for most homeownersClear barrier at $200 to $400 for most homeowners
Tiered approach Tiered approach -- basic, critical tests followed by others if they can afford thebasic, critical tests followed by others if they can afford themm
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Additional Testing IssuesAdditional Testing Issues

ChainChain--ofof--custody testingcustody testing
Education about the need for itEducation about the need for it
Qualifications of those doing the testingQualifications of those doing the testing
Lack of labs/consultants Lack of labs/consultants –– long backlogslong backlogs

Timeframe for testingTimeframe for testing
When to do preWhen to do pre--drilling testing?drilling testing?

Post drilling testing?Post drilling testing?
““Presumed responsibilityPresumed responsibility”” only lasts for only lasts for 
six months after drilling (which does not six months after drilling (which does not 
include include fracingfracing))

Leasing educationLeasing education

Issue Issue –– Methane Migration / Stray GasMethane Migration / Stray Gas
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Methane Concentration (mg/L)Methane Concentration (mg/L)
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Issue Issue -- Groundwater DataGroundwater Data
TDS (mg/L)TDS (mg/L) Barium (mg/L)Barium (mg/L) Chloride (mg/L)Chloride (mg/L)

Northeast McKean Northeast McKean Northeast McKean
Standard 
(DWS)

500 2.0 250

Mean 132 159 0.15 0.19 6.92 33.5
Median 121 124 0.08 0.07 3.1 9.1
Min 20 19 0.01 0.002 2 1
Max 1,080 3,642 1.75 6.02 114 2,196
% Failing 
DWS

0.5% 3% 0% 1% 0% 2%

••Northeast = 200 water wells tested in 2008 in counties with no hNortheast = 200 water wells tested in 2008 in counties with no history of istory of 
gas well drillinggas well drilling

••McKean = 200 water wells tested in 2006 in a county with a long McKean = 200 water wells tested in 2006 in a county with a long history of history of 
oil and gas well drillingoil and gas well drilling

Penn State Water Well ResearchPenn State Water Well Research
(Center for Rural Pennsylvania)(Center for Rural Pennsylvania)

Objectives Objectives 
11) Determine occurrence of groundwater contamination ) Determine occurrence of groundwater contamination 
2) Determine factors related to contamination if it occurs2) Determine factors related to contamination if it occurs
3) Survey water supply owners to document their experiences3) Survey water supply owners to document their experiences

Phase 1 Phase 1 –– intensive monitoring intensive monitoring 
Thorough testing of 50 water wells before, during and after gas Thorough testing of 50 water wells before, during and after gas 
drillingdrilling

Phase 2 Phase 2 –– broad monitoringbroad monitoring
Basic testing of 300+ water wells after drillingBasic testing of 300+ water wells after drilling



Water Resources - Issues Associated 
with Marcellus Gas Drilling Activity in 
Pennsylvania 9

Wastewater Issues Wastewater Issues –– Reuse/RecycleReuse/Recycle

1515--20% return of 20% return of hydrofracturinghydrofracturing fluids in first 30 daysfluids in first 30 days

Why reuse/recycle?Why reuse/recycle?
•• Limited treatment capacityLimited treatment capacity
•• Changes to discharge regulationsChanges to discharge regulations
•• Realization that Realization that ““cleanclean”” water is not needed for water is not needed for fracingfracing
•• Cost (advanced treatment) and savingsCost (advanced treatment) and savings

One company One company –– 28% of water used was reuse28% of water used was reuse
33--10 million $$ savings, no effect on gas well production10 million $$ savings, no effect on gas well production

How is it done?How is it done?
•• Direct reuse of early Direct reuse of early flowbackflowback
•• Conventional treatment and dilutionConventional treatment and dilution
•• Advanced treatment and direct useAdvanced treatment and direct use

Issues/ Challenges With ReuseIssues/ Challenges With Reuse
Spill preventionSpill prevention

•• Piping, trucking of waste fluidsPiping, trucking of waste fluids
•• Storage Storage -- impoundments vs. tanksimpoundments vs. tanks
•• PermittingPermitting
•• Leak detection Leak detection –– groundwater monitoringgroundwater monitoring
•• Access Access –– fencingfencing

Water qualityWater quality
•• Solids, bacteria, hydrocarbonsSolids, bacteria, hydrocarbons
•• Filtration, additional chemicals, separatorsFiltration, additional chemicals, separators
•• Changing chemistry Changing chemistry –– additives needs? additives needs? 

Long term Long term –– what to do with production fluids when what to do with production fluids when 
drilling declinesdrilling declines
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Penn State Cooperative Extension ResourcesPenn State Cooperative Extension Resources

http://extension.psu.edu/waterhttp://extension.psu.edu/water

Questions?


