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New York Stratigraphy

The popular shale

New York’s other shale



Before Environmental Awareness

• Two wells drilled and 
fraced in Northern 
Otsego County early 
fall of 2007 under 
current SGEIS 
guidelines by Covalent 
Energy
•Used approximately 
39,000 gals of water to 
frac well 
•Things have changed

Sheckels No.1

Pullis No.1



Listen to Concerns

•Listen  to local 
concerns by 
attending many
meetings that 
were held in the 
area during the 
last 3 years

(Binghamton Press and Sun Bulletin, December 2009)



Questions to be answered
Cobleskill Times Journal July 30, 2008

•What will our communities be like with a gas well every mile? 
•What does the drilling program entail?
•Where will the millions of gallons of water required for each well come from 
and will the withdrawal process be monitored?
•What chemicals are the drillers mixing in the water?
•What will happen to this water mixture after drawing it from the well? No 
treatment facilities have been identified yet.
•Since there is no guarantee the aquifers won’t be affected, what recourse is 
available for property owners?
•Will local taxpayers have to pay for roads damaged by the drilling process?
•Will gas lines be buried on our properties?
•Will leases hurt our ability to sell our property?

Don Barber, supervisor, Town of Caroline, Candidate for State Senate 



Well Density
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Chautauqua County

Otsego County



Before a drilling permit is 
received
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• Ross 1 permit took over year to obtain

• A target formation is selected

• Meet with NYDEC Divisions to obtain a drilling permit

• Well casing requirements are put forth for to the NYDEC 
for review

• Frac constituents to be used are submitted for review to 
the NYDEC  

• A plan for containment and disposal of frac fluids are also 
submitted for review by the NYDEC 



Headworks Analysis 

• An extensive guide to 
characterize the nature 
and level of wastewater 
loadings treated at the 
Watertown Publicly 
Owned  Treatment 
Works(POTW)
• One of four EPA 
approved Industrial 
Pre-treatment 
Programs in the State



Baseline studies

• Find all available 
information on water 
wells from online 
sources and those 
used from past 
studies. ( local,county, 
and state agencies, 
and student theses)



Begin a Sampling Program

• Sponsored a 
undergraduate to 
collect  water 
samples from an 
area of interest to 
develop a baseline
•Student produced 
poster at GSA this 
past March



Analytes Tested

• Major elements (Ca, Mg, Na, K)
• Trace Elements (Fe,Sr,Ba, As,Pb,Hg,Cr)
• Volatile Organic Substances
• Gross Alpha & Beta 
• Methane
• Alkalinity 
• TSS
• TDS
• Chlorides & Sulfate

(Our basic water test starts at 700.00 dollars)



Target an area of interest

• Established a 2 mile 
radius of interest 
(green line) and a 
inner radius of 1 mile 
(red line).
• Tested 18 residential 
wells 
• Tested 12 surface 
waters
• Add more points if
necessary



Permits

Now two permits are needed, plus an approved water source 



Water Sources

Water source from Worcester, NY



Frac sample from Sheckels No. 1

Needed a sample from the previous well fraced to begin discussions



Sheckels No. 1 analysis

• Two sampling events one on 10 /27/2008 the other on 03/19/2009
• Analyzed for Gross gamma 10/27/2008
• Analyzed for Metals 10/27/2008
• Analyzed for Volatiles 10/27/2008
• Analyzed for Semi-volatiles 03/19/2009
• Analyzed for Oil & Grease 03/19/2009
• Analyzed for TOC 03/19/2009
• Analyzed for COD 03/19/2009
• Analyzed for BOD 03/19/2009



Sheckels No. 1 analysis



Ross 1 Drilling Permit



Straw & silt fence surrounding site

19



Closed  Systems

Water stored in closed frac tanks

Well cuttings contained



Stormwater Pollution Prevention Plan
(SWPPP)

Lower SWPPP

Upper SWPPP

Drainage along road

The New York State Department of Environmental Conservation is requiring 
Construction Stormwater General Permit Coverage for Article 23 Drilling 
Activities. Beginning May 31, 2010 all eligible well sites are covered under 
the Construction Stormwater General Permit.( Gasper, 2010)



Upper SWPPP

Hay bales and silt fences cannot be used across ditches or 
swales. Only stone or manufactured check dams should be used 
across  areas of concentrated flow. (Gasper, 2010)



Lower SWPPP

A site operator must also have a ‘trained contractor’ on site at 
least once daily when there are active soil disturbances activities 
being performed. (Gasper, 2010)



Upper storm water pollution 
preventation pit

being inspected by engineer
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Casing
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Fresh water aquifers are  
generally less than 500 feet 
deep

Every casing string is cemented 
to surface by pumping cement 
down pipe and circulating 
back up between the outside 
of pipe and the wellbore

More than a million pounds of 
steel casing in each well

(Range Resources 2010)



Ross 1 casing program
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• Conductor was set through the glacial till to a 
solid rock seat. 

• 16 inch to 126’ and 10 inch to 138’

• 7 inch Surface Casing was set at 780’ and 
cemented to surface. This is 95’ below the 
deepest water well found within 2 miles.

• 4.5 inch casing to 4950’ cemented to 
surface.



Drilling begins, upper casing installed
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NYDEC Inspector on site

28



Seven inch drill casing
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Production casing & casing coupler
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Cement Truck
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Cement pipe
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Cement pipe installed between casings



Cement  trucks pumping a liquid cement  
to drill hole



Cement pipe between casings



NYDEC inspector  watching over
casing cement job



Surface casing cement job complete



Site cleared awaiting a bigger rig to
finish drilling well to TD



Blow out preventer is set on top the well



New rig arrives, & close up of a drill bit



Well cuttings piped to closed container



Well cuttings in closed container



Pump truck removing well cuttings 
from container



Well cuttings transferred
to bucket loader



Well cuttings transferred to dump trucks
to be transferred to a solid waste site
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Well cuttings  
found to be 
safe to add as 
fill in landfills 
in New York



Drilling proceeds 24/7



Drilling mud mixer 



Wylie, Eberhard, and Mullen, 2007

Perfed Zones

Completion Reports can be seen at 
ESOGIS.com



Cement Bond Log



Frac Ingredients

Additive 
Type

Main 
Ingredients

Purpose Common Use 

Friction 
reducer

Polyacrylamide
(non-hazardous)

Reduces friction 
between fluid and pipe

Cosmetics; soil 
conditioner; some 
children’s toys

Anti-
Microbial
Agent

Glutaraldehyde
Eliminates bacteria in 
the water that produce 
corrosive byproducts

Disinfectant; sterilize 
medical and dental 
equipment and 
surfaces

Scale 
inhibitor

Ethylene glycol Prevents scale deposit 
in the pipe

Automotive anti-
freeze, household 
cleaners, de-icing 
agent

Diluted 
Acid

7.5% 
Hydrochloric 
Acid

Help dissolve cement 
and minerals and help 
initiate fractures

Swimming pool 
chemical and cleaner

(Holko, 2011)



Fracing Operations

Occurred on November 11, 2009

•Used 
approximately 
79,000 gallons of 
water allowed by 
current SGEIS  to 
frac the Ross #1

• NYDEC, SRBC 
NYSHD, 
ProPublica, and 
the Sierra Club 
were onsite during 
fracing operations



Fracing equipment ready to
Frac Ross #1



Fracing equipment ready to
Frac Ross #1



Fracing equipment ready to
Frac Ross #1



Fracing equipment ready to
Frac Ross #1



Fracing equipment ready to
Frac Ross #1



Testing frac water

Frac water tested before being delivered to Watertown POTW

Frac
Water
stored in 
closed 
tanks



Frac Water Analysis



Frac Water Analysis



TDS & Chlorides

61

Total Dissolved Solids from Ross No.1 after testing = 6460 mg/l
Chlorides from Ross No.1 after testing                     = 5070 mg/l

Flow back from Ross No.1 would be approximately 
35,000 gallons therefore TDS would equal 1886 
pounds and Chlorides would be 1480 pounds 
(Silgar, 2010)

This would represent 3% of what is loaded upon 
the Watertown POTW per day( Sligar, 2010)



Pre-testing Toxicity

Bio Analytic tested flowback against microbial population that 
exist  in the POTW activated sludge aeration tank and in the 
lead primary anerobic digestor.

With the aerobic culture and anerobic culture exhibiting full 
tolerance to volume proportions for the flow the flowback
water of 20 % and 5%, respectively, it is evident that if toxicity 
were the sole issue than the entire 35,000 gallons may be 
delivered at once and discharged at either the facility 
headworks or directly injected to the anerobic
digesters.(Sligar 2010)



Additional Testing
Report

March 5, 2010
Short‐Term, High‐Intensity Monitoring Program
Required by the New Discharge Notification

Issued by NYS Department of Environmental Conservation
Division of Water, Bureau of Water Permits
Notification Dated: December 29, 2009

Submitted by:
POTW, City of Watertown, NY

SPDES NY 002 5984
Executive Summary

On December 29, 2009 the New York State Department of Environmental Conservation (NYSDEC) approved the City of Watertown’s 
Pollution Control Plant (the STP) as a disposal site for “flowback” wastewater extracted from the Ross #1 well. This deep vertical well 
was developed to extract natural gas from Utica Shale deposits in Otsego County, NY. Approximately 35,000 gallons were delivered to 
the STP on January 5, 6 & 7, 2010 via seven tankers (3 shipments received each the 5th and 6th). The seventh tanker carried only 250 
gallons (the wash water that was used to clean the storage tanks that had held the well flowback water the months it had been 
stored at the Otsego site).
Exhaustive testing had been accomplished on the flowback water prior to the approval by the NYSDEC. This testing had formed the 
basis by which the approval was granted. Based upon the known quantity and character of the flowback water, assurance was 
obtained that the City’s STP could successfully treat and dispose of the wastewater. As a confirmation, the NYSDEC required the City 
to conduct representative and targeted sampling of the flowback water received as well as subsequent performances of the STP for a 
35 day period commencing with the receipt of the first tanker. This report summarizes the results of the ordered testing.

All data will be available on Gastem website soon



Thawing out frozen flowback
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Cleaned out water tanks
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Flowback from Ross No.1



Tanker % of Typical STP daily  loading
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Water Quality Not Tested
Originally

• Coliform
• Nitrate
• Nitrite
• Surfactants
• Hydrogen Sulfide

Looking to develop partnerships 
with state ,local  and federal 
agencies to test for these 
components and others to be 
identified if necessary. 



Well Testing Well A
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Analysis
Groundwater or Drinking Water Standard 

or Guidance Value

Well A

8/20/08

Well A

12/17/09

Well A 

3/26/10

Calcium No standard 26 mg/l 27 mg/l 27 mg/l

Magnesium No standard 6.1 mg/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 µg/l Not Detected Not Detected Not Detected

Arsenic 25 µg/l Not Detected 1.9 µg/l Not Detected

Barium 1000 µg/l 64 µg/l 62 µg/l 60 µg/l

Chromium 50 µg/l Not Detected 6.6 µg/l Not Detected

Lead 15 µg/l Not Detected Not Detected Not Detected

Mercury 0.7 µg/l Not Detected Not Detected Not Detected

Strontium No Standard 570 ug/l 580 µg/l 540 µg/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 mg/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



Well Testing Well B

70

Laboratory Analysis

Groundwater or 
Drinking Water 

Standard or Guidance 
Value

Well B

8/6/09
Well B 9/30/09 Well B 1/13/10 Well B 4/20/10

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 mg/l

Sodium 20 mg/l 26 mg/l 24 mg/l 25 mg/l 26 mg/l

Potassium No standard 0.68 mg/l 0.59 mg/l 0.73 mg/l 0.73 mg/l

Chloride 250 mg/l 2 mg/l 2 mg/l 2.5 mg/l 2.6 mg/l

Iron 300 µg/l 55 ug/l 64 ug/l 50 ug/l 59 ug/l

Lithium No standard 10 ug/l 8.4 ug/l 11 ug/l Not Analyzed

Manganese 300 µg/l 210 ug/l 230 ug/l Not Analyzed Not Analyzed

Arsenic 25 µg/l Not Detected Not Detected 1.6 ug/l Not Analyzed

Barium 1000 µg/l 35 µg/l 38 ug/l 40 ug/l 38 ug/l

Chromium 50 µg/l 11 µg/l Not Detected 3.9 ug/l Not Detected

Lead 25 µg/l Not Detected Not Analyzed Not Analyzed Not Detected

Strontium No standard 170 µg/l 170 ug/l 180 ug/l 170 ug/l

Sulfate 250 mg/l 6.6 mg/l Not Detected 5.7 mg/l 11 mg/l

Alkalinity No standard 160 mg/l 160 mg/l 170 mg/l 160 mg/l

Total Dissolved Solids 500 mg/l 220 mg/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 mg/l Not Detected Not Detected Not Detected Not Detected



Data after one year
Aaron Sulkey
Gastem‐USA

Analysis:
Groundwater or 
Drinking Water 

Standard or 
Guidance Value

Range Before Average Range After Average Range Before Average Range After Average
2006 USGS 

Range (8 wells)

Ross Utica 
Flowback 
Analysis

A rs e nic 25 ug/l 0‐2.1 ug/l 0.13125 ug/l 0‐3.3 ug/l .06 ug/l 0‐0 0 0‐0 0 < 2 ug/l 6.8 ug/l
B arium 1000 ug/l 1.8‐120 ug/l 53.053 ug/l 1.8‐130 ug/l 53.215 ug/l 0‐24 ug/l 7.412 ug/l 0‐8.9 ug/l 3.437 ug/l 15‐1730 ug/l 15300 ug/l

Strontium No standard 1.8‐630 ug/l 244.154 ug/l 1.8‐620 ug/l 275.09 ug/l 16 ug/l 16 ug/l 12‐33 ug/l 19.083 ug/l 117‐11600 ug/l 34100 ug/l
Sulfate 250 mg/I 0‐14 mg/l 7.638 mg/l 0‐16 mg/l 6.494 mg/l 3.8‐8.5 mg/l 5.8 mg/l 4.4‐6.8 mg/l 5.35 mg/l 3.6‐1120 mg/l 36.3 mg/l

M e thane 10 mg/l 0‐6 mg/l .5 mg/l 0‐5 mg/l .35 mg/l 0‐0 0 0‐0 0 NR Not Analyzed
Total Dissolve d 

Solids
500 mg/l

39‐230 mg/l 149.538 mg/l 39‐220 mg/l 150.35 mg/l 0‐280 mg/l 46.25 mg/l 25‐100 mg/l 55.833 mg/l NR 6460 mg/l
Total Sus pe nde d 

Solids
No Standard

0‐12 mg/l 0.857 mg/l 0‐6mg/l .375 mg/l 0‐73 mg/l 25.571 mg/l 0‐14 mg/l 6.25 mg/l NR 88.9 mg/l
Volatile  O rganic 

Compounds
Standards Vary by 

Compound Not Detected Not Detected Not Detected Not Detected 0‐0 0 0‐0 0 NR
Calc ium No standard 7.1‐36 mg/l 20.636 mg/l 7‐32 mg/l 19.74 mg/l 3.5‐20 mg/l 7.113 mg/l 3‐15 mg/l 6.971 mg/l 13‐254 mg/l 489 mg/l

M agne s ium No Standard 1.7‐8.1 mg/l 4.7 mg/l 1.7‐8 mg/l 4.292 mg/l .51‐2.1 mg/l 1.1 mg/l .73‐2.2 mg/l 1.183 mg/l 2.38‐162 mg/l 22.6 mg/l
Sodium 20 mg/l 2‐62 mg/l 21.06 mg/l 1.7‐41 mg/l 25.48 mg/l .77‐7.3 mg/l 2.745 mg/l 1.1‐10 mg/l 3.17 mg/l 7.68‐85.4 mg/l 2600 mg/l

Potaas ium No standard .27‐.97 mg/l .588 mg/l .23‐.98 mg/l .508 mg/l 0‐1 mg/l .204 mg/l .2‐.95 mg/l .444 mg/l .43‐2.00 mg/l 61.6 mg/l
I ron 300 ug/l 0‐420 ug/l 64.75 ug/l 0‐1000 ug/l 90.5 ug/l 110‐1,600 ug/l 661.25 ug/l 180‐840 ug/l 454.28 ug/l <6‐303 ug/l 38.1 mg/l

Chromium 50 ug/l 0‐6.2 ug/l .931 ug/l 0‐6.7 ug/l 1.81 ug/l 0‐1.1 ug/l .138 ug/l 0‐5.9 ug/l .842 ug/l <.8‐1.5 ug/l 4.89 ug/l
Chloride 250 mg/l 0‐42 mg/l 9.313 mg/l 1.1‐84 mg/l 12.906 mg/l 1.5‐2.1 mg/l 1.8 mg/l 1.6‐21 mg/l 6.829 mg/l 2.92‐50.6 mg/l 5070 mg/l

L e ad 25 ug/l 0‐54 ug/l 5.023 ug/l 1‐110 ug/l 8.63 ug/l 0‐0 ug/l 0 ug/l 0‐0 ug/l 0 ug/l <.06‐6.19 ug/l 6.6 ug/l
A lk alinity No Standard 20‐180 mg/l 94.462 mg/l 20‐160 mg/l 85.75 mg/l 0‐55 mg/l 17.125 mg/l 14‐48 mg/l 27 mg/l 115‐344 mg/l 295 mg/l

UTICA VOC Flowback
Bromoethane 1.8 ug/l

Chloroethane 1.9 ug/l
1 mg=1,000 ug Chloromethane 8.0 ug/l
NR = Analyse Not Run Toulene 74 ug/l

N O T E : All information is based on Utica Frac job
VOC: Volitile Organic Compounds (EPA 524.2)

Residential Wells Surface Waters
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•Wells  geochemistry 
reflect  bedrock  
geology
• 8 wells tested in 
Otsego  County for  
2006 USGS study
•To date GastemUSA
has tested 121 wells 
and 30  surface 
waters

(USGS  Water Resources Investigations  Report 03 -4100)



Gas Isotopes
&

Microseepages
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Wells cuttings study 
Mineralogy and Geochemistry of Well

Cuttings and

Well Cuttings Leachate

Prepared for:

Gastem USA

By:

Bruce Selleck

Jaclyn Baughman

Alison MacNamee

Colgate University Department of

Geology

February 7, 2011



Developing Partnerships
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Hydrogeologic Characterization and Water-Quality 
Assessment in Relation to Marcellus and Utica Shale Gas 

Development in Otsego County, New York

•USGS Water Resources Troy and Ithaca NY
•State Health Department
•SUNY College at Oneonta
•Otsego County Planning Office
•Otsego County Soil and Water Conservation District
•Invited Industry partners



Independent Testing for 
Verification

•West Virginia Water Research Institute
•USGS Reston,Virginia
•New York State Health Department
•Dr. Stephen Osborn Duke University

We look to send more samples from future wells



Independent testing
Dr. Osborn of Duke University

Aaron Sulkey
Gastem‐USA

Analysis:
Groundwater or 
Drinking Water 

Standard or 
Guidance Value

Range Before Average Range After Average Range Before Average Range After Average
2006 USGS 

Range (8 wells)
Range Average

Ross Utica 
Flowback 
Analysis

A rs e nic 25 ug/l 0‐2.1 ug/l 0.13125 ug/l 0‐3.3 ug/l .6 ug/l 0‐0 0 0‐0 0 < 2 ug/l 0 0 6.8 ug/l
B arium 1000 ug/l 1.8‐120 ug/l 53.053 ug/l 1.8‐130 ug/l 53.215 ug/l 0‐24 ug/l 7.412 ug/l 0‐8.9 ug/l 3.437 ug/l 15‐1730 ug/l 6.26‐118 ug/l 65.07 ug/l 15300 ug/l

Strontium No standard 1.8‐630 ug/l 244.154 ug/l 1.8‐620 ug/l 275.09 ug/l 16 ug/l 16 ug/l 12‐33 ug/l 19.083 ug/l 117‐11600 ug/l 0 0‐0 34100 ug/l
Sulfate 250 mg/I 0‐14 mg/l 7.638 mg/l 0‐16 mg/l 6.494 mg/l 3.8‐8.5 mg/l 5.8 mg/l 4.4‐6.8 mg/l 5.35 mg/l 3.6‐1120 mg/l 4.35‐18.59 mg/l 9.90 mg/l 36.3 mg/l

M e thane 10 mg/l 0‐6 mg/l .5 mg/l 0‐5 mg/l .35 mg/l 0‐0 0 0‐0 0 NR 0‐2.71 mg/l .477 mg/l Not Analyzed
Total Dissolve d 

Solids
500 mg/l

39‐230 mg/l 149.538 mg/l 39‐220 mg/l 150.35 mg/l 0‐280 mg/l 46.25 mg/l 25‐100 mg/l 55.833 mg/l NR NR NR 6460 mg/l
Total Sus pe nde d 

Solids
No Standard

0‐12 mg/l 0.857 mg/l 0‐6mg/l .375 mg/l 0‐73 mg/l 25.571 mg/l 0‐14 mg/l 6.25 mg/l NR NR NR 88.9 mg/l
Volatile  O rganic 

Compounds
Standards Vary by 

Compound Not Detected Not Detected Not Detected Not Detected 0‐0 0 0‐0 0 NR NR NR
Calc ium No standard 7.1‐36 mg/l 20.636 mg/l 7‐32 mg/l 19.74 mg/l 3.5‐20 mg/l 7.113 mg/l 3‐15 mg/l 6.971 mg/l 13‐254 mg/l 17.72‐33.59 mg/l 25.61 mg/l 489 mg/l

M agne s ium No Standard 1.7‐8.1 mg/l 4.7 mg/l 1.7‐8 mg/l 4.292 mg/l .51‐2.1 mg/l 1.1 mg/l .73‐2.2 mg/l 1.183 mg/l 2.38‐162 mg/l 7.77‐8.46 mg/l 5.94 mg/l 22.6 mg/l
Sodium 20 mg/l 2‐62 mg/l 21.06 mg/l 1.7‐41 mg/l 25.48 mg/l .77‐7.3 mg/l 2.745 mg/l 1.1‐10 mg/l 3.17 mg/l 7.68‐85.4 mg/l 5.31‐71.12 mg/l 25.67 mg/l 2600 mg/l

Potaas ium No standard .27‐.97 mg/l .588 mg/l .23‐.98 mg/l .508 mg/l 0‐1 mg/l .204 mg/l .2‐.95 mg/l .444 mg/l .43‐2.00 mg/l NR NR 61.6 mg/l
I ron 300 ug/l 0‐420 ug/l 64.75 ug/l 0‐1000 ug/l 90.5 ug/l 110‐1,600 ug/l 661.25 ug/l 180‐840 ug/l 454.28 ug/l <6‐303 ug/l 0‐0 0 38.1 mg/l

Chromium 50 ug/l 0‐6.2 ug/l .931 ug/l 0‐6.7 ug/l 1.81 ug/l 0‐1.1 ug/l .138 ug/l 0‐5.9 ug/l .842 ug/l <.8‐1.5 ug/l 0‐11.65 ug/l 1.059 ug/l 4.89 ug/l
Chloride 250 mg/l 0‐69 mg/l 9.313 mg/l 1.1‐84 mg/l 12.906 mg/l 1.5‐2.1 mg/l 1.8 mg/l 1.6‐21 mg/l 6.829 mg/l 2.92‐50.6 mg/l 1.07‐66.82 mg/l 14.23 mg/l 5070 mg/l

L e ad 25 ug/l 0‐54 ug/l 5.023 ug/l 1‐110 ug/l 8.63 ug/l 0‐0 ug/l 0 ug/l 0‐0 ug/l 0 ug/l <.06‐6.19 ug/l 0‐0 0 6.6 ug/l
A lk alinity No Standard 20‐180 mg/l 94.462 mg/l 20‐160 mg/l 85.75 mg/l 0‐55 mg/l 17.125 mg/l 14‐48 mg/l 27 mg/l 115‐344 mg/l 36.88‐182 mg/l 114.64 mg/l 295 mg/l

UTICA VOC Flowback
Bromoethane 1.8 ug/l

Chloroethane 1.9 ug/l
1 mg=1,000 ug Chloromethane 8.0 ug/l
NR = Analyse Not Run Toulene 74 ug/l
Duke: 11 Wells (Ross#1); 2 wells undisclosed per homeowners request to Duke

Residential Wells
Duke Analysis

N O T E : All information is based on Utica Frac job
VOC: Volitile Organic Compounds (EPA 524.2)

Residential Wells Surface Waters



EPA Study
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Ross Well Summer of 2010



Marcellus Frac at The Ross 1
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Well fraced with nitrogen and a lot less water



Clay

Carbonates(Calcite, Dolomite) Quartz, Feldspar, Pyrite

186018701896

1900

1910 1920

1930

1936

1940

Marcellus Core in Chenango Co.

(EOG Resources)



Ultra-light Proppant
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(Brannon et al, 2009)



Flowback fluid seperated

83



Saw dust mixed with flowback
to take out lightweight propant
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Filtering and Dewatering
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Lessons Learned

• Will the Utica flowback chemistry change when a larger    
amount of water is used?
• More study and documentation is needed to show method of 
hydrofracturing does not effect ground water 
•Transparency is necessary for effective communication to 
move the process ahead 
• New  supplemental guidelines will be in effect  by the end of 
the year, this process has allowed some of these concepts to be 
tested 
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