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How are municipalities working
together to address gas drilling
impacts?

e Tompkins County Council of Governments
formed a Gas Drilling Task Force = TANG

e TANG Work Groups

e One-year Planner position in TC Planning
Department



TANG Work Groups

e Road Protection

e Land Use (air quality; critical
environmental areas; high
impact industrial uses)

e Mapping

e Assessment & Land Values
e Water Quality
e Public Safety

The information in this presentation was compiled by the Mapping
Work Group. For more information on other groups, please visit:
www.tompkins-co.org/TCCOG/Gas_Drilling/Index_GasDrilling.html



Water “Impoundment”

4 Acres -- for _
Fracking Wells

John Amos, SKYTRUTH 2010




Multi-well pad with horizontal drilling

Statoil.com



Access Roads

Photo 5.1 Access road and erosion/sedimentation controls, Salo 1. Barton. Tioga
County NY. Photo taken during drilling phase. This access road is approximately
1.400 feet long. Road width averages 22 feet wide. 28 feet wide at creek crossing
(foreground). Width mcluding drainage ditches 1s approximately 27 feet.

Source: NY'S DEC 2007. NYS DEC Draft SGEIS p 5-6
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At the well pad

iR

Photo 5.6 Hydraulic fracturing operation. horizontal Marcellus well. Upshur County. WV. Source: Chesa-
peake Energy. 2008 NYS DEC Draft SGEIS p 5-11



At the well pad

Photo 5.7 Hydraulic fracturing operation. horizontal Marcellus well. Bradford County. PA
Source: Chesapeake Energy. 2008
NYS DEC Draft SGEIS p 5-12



At the well pad

(Numbers described on next page)

Photo 5.25 from NYS DEC Draft SGEIS p 5-95A



Photo 5.25 (Above) Hydraulic Fracturing Operation

These photos show a hydraulic fracturing operation at a Fortuna Energy multi-
well site in Troy PA. At the time the photos were taken, preparations for fractur-
ing were underway but fracturing had not yet occurred for any of the wells.

Hydraulic Fracturing Operation 11. Frac additive trucks
Equipment 12. Blender
13. Frac control and monitoring center

1.  Well head and frac tree with ‘Goat 14. Fresh water impoundment
Head’ (See Figure 5.x for more 15. Fresh water supply pipeline
detail) 16. Extra tanks

2. Flow line (for flowback & testing)

3. Sand separator for flowback Production equipment

4. Flowback tanks

5. Line heaters 17. Line heaters

6. Flare stack 18. Separator-meter skid

7.  Pump trucks 19. Production manifold

8. Sand hogs

9. Sand trucks

10. Acid trucks



Water Impoundment

www.marcellus-shale.us




Water Pipeline
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Photo 5.21 Water pipeline from Fortuna central freshwater impoundments, Troy PA. Source: NYS DEC 2009.
NYS DEC Draft SGEIS p 5-77



Compressor Station
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Photo 5.28 - Pipeline Compressor in New York. Source: Fortuna Enersy NYS DEC Draft SGEIS p 5-129
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Marcellus Well Permits Issued as of 5/9/2011

Number of Well Permits lssued [Well Permits Issued per County

N - 1562, Bradford 178, Centre 20, Lackawanna 2, Huntingdan 0, Pike
D“'m 1061, Tioga 153, Wyoming 22, Cameron 2, Bedford 0, Schuylkil
802, Washington 120, Ammstrong 17, Cambria 1, Venango 0, Snyder
[at1-e0 553, Lycoming 125, Clinton 16, Wayne 0, Pemy 0, Futton
[ e1-1m 530, Susquehanna 17, Ek 15, Luzeme 0, Carbon 0, Juniata
[ 101 - 180 406, Greene 108, Sulivan 15, Columbia 0. Lebanon 0, Frankin
s 251, F 82, Mckean 0, Beaver Miffin 0, Mercar
0 15 30 60 Miles =::':: 241, o 76, Indiana 0, Allegheny g':lludn.w 0, Erie
| T T I I O | —— 218, Clearfiekd 57, Jeffersan 7. Blair 0, Dauphin 0. Nortumberiand
207, Butier 41, Somersat 7, Forest 0, Crawford 0, Urion
I |Mnmmm¢ 180, Potter 38, Clarion 3, Lawrence 0, Wamen 0, Monroe




Department of Environmental Protection
Bureau of Oil and Gas Management
Marcellus Shale Permits Issued & Wells Drilled

(January — May 2011)

Permits Issued — 1,367 / Wells Drilled -654 *

McK ean Top Bradbomd Susquehanna
i 5379 | 1857101 | 2037158 i 104748 g
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25 1 3 ] . 810 /0 Pl
Clinton. |28 / 96 L
Jefferson 8/13 Gludbia M 5
18 /6 Clearfield Ui 211 S
Rt E!I!h‘.! o
46 [ 26 2216 er
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Casbrial’ o e -
8 911/ Perry anon Bucks
Hundingdon
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Bradford County well permits issued since 2008 - 1646

Updated 06/06/2011

* As reported by Operators



Images from Washington County, PA
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Images from Washington County, PA

©2010




Finding the “sweet spot”

B Net Feet of Organic-Rich Shale in the Marcellus Formation
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Marcellus Isopach (feet)
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Extent of Devonian shale;
area in gray shows the
NNy Marcellus Shale

th Carolina 1} (including Millboro Shale)

_

DSS AU
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Figure 36. The Marcellus Shale Assessment Unit. The area assessed is generally to the east of the DSS AL
The M AU includes the Millboro Shale in southwestern West Virginia and adjacent Virginia; .
(data from de Witt and others, 1993). Milici & Swezey 2006



Depth to bottom of Marcellus Shale
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Legend
k\& Marcellus Shale and Hamilton Group Outcrop

Marcellus Shale Fairway
|__ | Extent of the Marcellus Shale in New York

0 50 100 Miles
FIGURE 4.12
' ‘ MARCELLUS SHALE FAIRWAY
IN NEW YORK STATE

LPH |
GEOSCIENCE Technical Support Document to the

A Fa PrGiGEE NG, 16104 Draft Supplemental Generic
phe;kreject No: Environmental Impact Statement

Source:
- US Geological Survey, Central Energy Resources Team (2002)
- New York State Museum - Reservoir Characterization Group

- Nyahay et al. (2007)




Bradford County, PA

Legend
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Bradford-Tompkins Comparison

Bradford County

Tompkins County

Population (2010 62,622 101,564
Land area (sq mi) 1,151 476
Density (people/sq mi) 54 203
# municipalities 51 16




QUARTERLY PROGRESSION
OF GAS WELLS
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WATER RESOURCES MAP
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Gas Line Map
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OVERALL GAS ACTIVITY
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