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Gastem USAlIntroducing an Industry

WHO: Orville ColeGastemJSA,, Rich
NyahaySeniorGeologist Gastem USA,
MeghanLeaverGasteninc.,
Environmental Affairs, Aarosulkey
Environmentabcientist Gastem USA,
Tiffany McGivern-HydrologyIntern
GastenlJSA, Kelly WrightConstruction
Supervisor.

Independent Thomas Byrnes, Hydro
geologist, Strategic Environmental

WHAT : Natural Gas Exploration in New
York State :

WHERE : Otsego, Delaware Counties,
New York State

WHEN: On-Going Exploration




Pro EnvironmenandPro Growth

A Water Use volume of water use, drainageissues
(sediment load), aquifer baseline, chemical
Introductionandfrac flowbackdisposal

A Impact to Community Open dialogue, economic
Implicationsandeducation

A Terrestrial Change landscape ecology, logging,
wildlife, accessmprovement]andusechanges

A Protection Policies and Procedures Federal,
Regional StateandIndustryBestPractises
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Accountability Structure

A Federal EPA
A Regional SRBC
A State NYSDEC

A County:Department of Soll & Water
Conservation & Emergency Services

A Industry Standard€sastem USA Best
Practises



Regulatory Jurisdiction

A The Environmental Protection AgendyHA)I Regulates the
operations of all effluent from Waste Treatment Facilities to
Rivers & Streams.

A The Susguehanna River Basin CommissBREBC) controls
the use of all fresh water surface and-suldace in the basin
which encompasses much of south central New York State,
Pennsylvania and Delaware.

A The New York Department of Environmental Conservation
(NYSDEC) oversees the drill permitting, water management
and site constructions and remediation

A Gastem develops a preferred practice to work closely with
County Representatives for the awareness sharing of local
expertise foboth groups.
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Baseline Water Quality Study

A Testedall wells within a 1 mile radius of the
Immediate site

ATI1 f f postgrpredrilling and posfractests
evaluated water quality on 19 wells and 10
surface ponds and streams.

A Results indicate that slight changes have
occurred from seasonal conditions and natura
unrelated condition changes.
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Residential Well Sampling Analysis List

Dissolved methane, propane and ethane
Volatile Organic Compounds (EPA Method 524 or 8260)
Glycols
pH
Conductivity
Chloride
Alkalinity
Sulfate
Total Dissolved Solids
Total Suspended Solids
Calcium
Magnesium
Sodium
Potassium
Iron
Manganese
Arsenic
Barium
Chromium
Lead
Lithium
Strontium
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Baseline Testing for Surface Wate
and Subsurface Aquifers
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Natural Gas Drillingfact Sheet

A Conductor was set through the glacial till to a
solid rock seat.

16 1 nch to 12606 and 10

A7 1T nch Surface Casi ng
cemented to surface.
deepest water welbund within2 miles.

Ad. 5 1 nch casing to 4¢



H20 Management and Mitigation

A All fluid hauling was
monitored to ensure that t
same volumes delivered t¢
site were accounted
including theS80,000 gallon .
fracjob and subsequent e
disposalof 38,160gals.of = peesimpy
frac flowbackfluid and

21,000gals.of freshwater

A Chemicals were finger
printed and water analysisg ==
scrutinizing local aquifers

A SWPPP to mitigate
potential sediment erosio
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Drilling Fluids
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A NYSDEC permitreadsé@¢ Al | dr il Il ing f1l u
out of the well during cementing, and well water (collectively
thefluid) must be contained in a watigght tank or container

and disposed of properly.
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Water and Disposal of Fluids

A Disposal of 38,160 gallons of
frac flowback fluid to
Watertown facility in January
2010.

A Full battery of tests and lab
analysis from third party
certified labs including testing
for TDS, TSS, heavy metals a
radioactivity testing

A Baseline testing on all wells
within 2 miles of the drill site
(current government
gualification is 2000 ft.)
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SWPPP Stormwater Pollution
Prevention Plan

A M plan required for major construction
projects under the U.S. Environmental
Protection Agency National Pollutant
Di scharge and EIl 1T mi né
SWPPP is required to address measures to

orevent erosion, sedimentation, and other

potential discharges of pollutants to water
nodies and wetlands

Department of Transportation,
2008. http://www.1395-rt9-
study.com/glossary.html
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Community and Public Disclosure

A Publicly available lab
results

A Town hall sessions,
iIncluding Town of
Maryland official
representatives;ounty Soll
and WateManagement
and EmergenciResponse
team/ 911 first responders

A Media, Environmental
lobby groups and any i
number of Elected Officials
have had access our site




SWPPP: Ross #1
b

A Minimise effluent
and sediment ruoff
to the water
ecosystem

A Constructed by a
certified hydre
geologist in
adherence with
stipulated guidelines




Utica Flowback Results T Summary of Significant Detections

TDST 6,460 mg/l
Chloride 7 5,070 mg/I
Barium i 15.3 mg/l
Iron - 38.1 mg/I
Sodium 1 2,600 mg/l
Strontium T 34.1 mg/I

Organic Compounds:
Toluene i 0.074 mg/l



Residential Well Sampling

Results Summary 1 Well A

Well A
Well A Well A
Groundwater or Drinking Water 3/26/10
Analysis Standard or Guidance Value 8/20/08 12/17/09

Calcium No standard 26 mg/l 27 mgl/l 27 mgl/l
Magnesium No standard 6.1 mgl/l 5.9 mg/l 5.6 mg/l
Sodium 20 mg/l 37 mg/l 39 mg/l 40 mg/l
Potassium No standard 0.93 mg/l 0.57 mg/l 0.84 mg/l
Iron 300 pg/l Not Detected Not Detected Not Detected
Arsenic 25 gl Not Detected 1.9 pg/l Not Detected
Barium 1000 pg/l 64 pg/l 62 g/l 60 pg/l
Chromium 50 pg/l Not Detected 6.6 ug/l Not Detected
Lead 15 pg/l Not Detected Not Detected Not Detected
Mercury 0.7 pg/l Not Detected Not Detected Not Detected
Strontium No Standard 570 ug/l 580 pg/l 540 pgl/l
Chloride 250 mg/l 1.6 mg/l 1.1 mg/l 1.5 mg/l
Total Dissolved Solids 500 mg/l 230 mg/l 210 mg/l 190 mgl/l

Volatile Organic Compounds

Standards vary by compound

Not Detected

Not Detected

Not Detected

Dissolved Methane

10 mg/l

Not Detected

Not Detected

Not Detected




Residential Well Sampling Results Summary 1 Well B

Groundwater or well B
Drinking Water Well B 9/30/09 | Well B 1/13/10 | Well B 4/20/10
Standard or 8/6/09
Laboratory Analysis Guidance Value
Calcium No standard 32 mg/l 31 mg/l 32 mg/l 33 mg/l
Magnesium No standard 8 mg/l 7.8 mg/l 8.0 mg/l 8.2 mgll
Sodium 20 mg/l 26 mg/l 24 mgll 25 mgll 26 mgl/l
Potassium No standard 0.68 mg/l 0.59 mg/l 0.73 mgl/l 0.73 mgl/l
Chloride 250 mg/l 2 mgl/l 2 mg/l 2.5 mgl/l 2.6 mg/l
Iron 300 pg/l 55 ugl/l 64 ugl/l 50 ugl/l 59 ugl/l
Lithium No standard 10 ug/Il 8.4 ugl/l 11 ug/l Not Analyzed
Manganese 300 pg/l 210 ug/l 230 ug/l Not Analyzed Not Analyzed
Arsenic 25 pgl/l Not Detected Not Detected 1.6 ug/l Not Analyzed
Barium 1000 pgl/l 1.9 ug/l 38 ug/l 40 ug/l 38 ug/l
Chromium 50 g/l 11 pgl/l Not Detected 3.9 ug/l Not Detected
Lead 25 g/l Not Detected Not Analyzed Not Analyzed Not Detected
Strontium No standard 170 pg/l 170 ug/l 180 ugl/l 170 ug/l
Sulfate 250 mgl/l 6.6 mg/l Not Detected 5.7 mg/l 11 mg/l
Alkalinity No standard 160 mgl/l 160 mg/l 170 mg/l 160 mg/l
Total Dissolved Solids 500 mg/l 220 mgl/l 190 mg/l 162 mg/l 190 mg/l
Total Suspended Solids No standard Not Detected Not Detected Not Detected Not Detected
Dissolved Methane 10 mgl/l Not Detected Not Detected Not Detected Not Detected




GASTEM BEST PRACTISES

The result of New York Regulation,
specific conditions and local
opportunities and global experience
has allowed us to develop specific
practices that will be applied on all

future operations.
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RecommendeBestPractices

A GastemhasexperienceacrossNorth America
and has proposedoperations formulas that
align with the exploratorynatureof our work
IN NYS. We haveuseda minimum of 1 mile
radius for baseline test water analysis of
surfacestreampondsandprivatewaterwells.

A Our water analysisprocedureswill endin the
Immediateareaof our work sites after a one
yearcleanbill of healthwhich is currentlythe
situationin theareaof the Rosswell site
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Aquifer Protections

A Gastem recognizes the NYSDEC requirement
for a bond log and maintains a company polic
to cement all casing to surface unless there Is
clear reason for alternative actions.

A Usableaquifer have been detected within a
few feet of hydrocarbon sources in Otsego
County. This example is not shale gas so we

agree that caution is necessary throughout the
industry

21



Bond Log

SUPERIOR GR/CCL
Black Lick, Pa
Mercer. Pa. CBL
Wooster, Ohio
Cloio Ok LOG
Company GASTEM
Well ROSS #1
e Field TOWN OF MARYLAND
4
; County  OTSEGO State NEW YORK
< ' Location: ~ API#: 31-077-23783-0000 | Other Services
e e | | PERF.
® 020! :
Boa = D]
28zE5 |
o kK | |
Ol !, O = | SEC WP RGE " Elevation
E = ‘Pemanent Datum G.L. Elevation NA |5 nA
£ = = 5 £ LogMeasured From K.B.9' AGL |D.F. N/A
8 £ & 8 & |Drilling Measured From  K.B. GL NA
Date [ 11/4/09 - I :
Run Number | ONE | |
Depth Driller 4857 |
Depth Logger 4855 5
Bottom Logged Interval 4847 -
Top Log Interval | 630°
Open Hole Size |
Type Fluid | LIGHT BRINE
Density / Viscosity 8.9
Max. Recorded Temp. - N/A
Estimated Cement Top 0
Time Well Ready 8:00
Time Logger on Bottom
Equipment Number 0611 'y
Location GAYLORD, MI
Recorded By JOE WOHLSCHEID
Witnessed By DUSTY SCHNEIDER
Borehole Record Tubing Record
Run Number Bit From BOToNT Size Weight From To
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Shallow Water & Gas Intervals



