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Gas Pipeline Program

< Evaluate applications for facilities to import,
export, transport, store or exchange natural gas

< Authorize the construction and operation of
facilities for such services

> Approve abandonment of such facilities

2 Conduct environmental reviews of proposals
Involving construction, modification, or
abandonment

< Implement the “Pre-Filing Process”

2 Conduct inspections of LNG facilities and
pipeline construction
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In the United States, there are approximately 217,300 miles
of interstate natural gas transmission pipeline.
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Source: Based on data from Ventyx Global Energy Decisions, Inc., Velocity Suite, January 2010, and EIA’s Natural Gas Pipelines.
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Major Pipeline Projects Certificated (MMcf/d)

January 2000 to September 2010

1. Algonquin (285, 131)

2. Islander East (285)

3. Iroquois (230,85, 100, 200)
4. Columbia (135,270) |
5. Algonquin (140) =

6. Transcontinental (105)
7. Transcontinental (130

22. CIG (282,92)
23. CIG

26. El Paso (140)

27. Rendezvous (300)
28. Entrega (1,500)
29. Northwest (450)

Northwest (162,1%3) 31. White River Hub (2,565)
: 32. Northwest (582)

85,133,118,105,899,130
24. TransColorado (125,300,250
25. WIC (120,116,675,350,556,330,230,285)

30. Rockies Express West (1,800)

8. Transcontinental (100,142, 250)
9. Columbia (94)

10. Maritimes (80,360,418)
11. Algonquin (301)

12. Tennessee (500)

13. Mill River (800)

14. Tennessee (136)

15. Texas Eastern (900)
16. Algonquin (325)

17. Algonquin (800)

18. Broadwater (1,000)
19. Mid-Atlantic (1,500)

Questar (272,102,1j75)

&— Cove Point (445,800)

NorthernStar (1,300 ===#Northwest 33. Rockies Express (200) i
4 34. Sundance Trail (Northwest) (150) Ngg,%em %(1) ?Ie%?]régglene(%;sod)%l)
. 35. Diamond Mountain (WIC) (180) (544,13p) Northern -
Pacific T ’ Naturat-AKR f/
Connector
(1,000) GTN WBI (136 210%4,12423,1 1 U Dominio 0
(297) Northwest(191) °v | Bison Norther: I 98)° v ' mpire(250) 3Ll
— Pipeline Natural Nz
_ a14) m (525) 5
Tuscarpra (96 Ruby Pipeline ° ¥
©o (1,45y6) P £ J 3425 ) Horizon(380} 2 18 Transco
\ Trailblazgr L (209)
Questar Overthrust N - Dominion
(550, 750, 309, @y I 32 |31 g (200, 244)
35 |22 »

4 RLe :
Kern River 29 23 Cheyenné e Bco (165)
(135,886,145, 266 Plains (560,170) Fayetteville (150
| ; ey 225)
Kern River (282) — Ma West 638) Centd ’ ast Fenn.
— Southern Trails (12Q) ;Pomt 113,132)
El Paso Midcontinent (1500, 300) (7006 7 4,236,323,309)
Otay Mesa (110) (502) }Lranswestern (150, 75,500)|_raxas Gaﬁ 23%09, rn/Magolia (82)
e ELPaso (230,340,620,150 Trunkline (510j~_ & b00, 356) (Flba Express (1,175)
(500, 81 Center Pajint (1,237, 280, 274) 733) )/ ~~SCG Pipeline (190)
2,700) Distovery (200)_Tiger (2,000) [Cypress (Southern) (500)

Oasis Pipeline
(600)

113.60 BCF/D Total
16,093 Miles

Natural (200,300)

Sonora (1,000)
Tennessee (320)
Vista del Sol (1,100)

Southern (336,330, 375)
ransco >
, 810, 380ywFlorida Gas (239,270,100, 820)
Florida Gas
343) Calypso (832)
Ocean Express(842)
Port Dolphin

Gulfstream (1,266
(1,130, 345, 155)

Sou heastS 40,175, 360)
Cameron el oRan
1,500,850 A 2

GuH.LNG (1,500)
Tennessee (400,200,100)
Cheniere Creole Trail (2,000)
Trunkline(1,500)
Kinder Morgan (3,395)
Golden Pass (2,500)

Cheniere Corpus Christi (2,600)
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All Storage Projects
(Capacity in Bcf)

)
B on (18.0)
) i& an Ridge (12.0)

5-€0e LNG (0.2, 1.0)

Tricor Ten

tndt Ridge (25.0
_0)9 (25.0)
(22.4)

Arizona Natural Ga

CenterPoint (3.%\*7

7B§bcat (12.0,15, 3
Natural (10.0) Bobcat (9.3)

Multifuels (8.0)

‘f* (Zaledd 1.7,

Bobcat (2.1 B/ = Qe

Enstor-Waha Storage (7.2 AGL (16.0( v‘tk* ‘7{‘, .Sei? raIVEer:er rgy5§3 Q)
Enstor (30.0) '."a,* p gy 2.

(Bl
%

, 28 .
Spectra . ¥ ‘ig'? ‘r\ ‘ Falcon MéBay (50.0, 9.6)
. i Tres Palacios (36.0, 2. ", \ K Southeast Gas Storage. (24.7)
Certificated Since 1/1/05 Enterprise (10.075z<% Copiah (12.2) Fleridian Natural (8.0)
) &farks (19.9) BCR (15.0) SG Resources (12.0)
. Currently Pending ) ' EnergySouth (12.0)
Cadeville (16.4) Liberty (17.5, 18.9) b F«Ttg{ (%0.0) SG Resources (16.0)
etal .
: Turtle Bayou (12.0)

A P Il

e(r{%/Yol) € Pine Prairie (24.0) Petal (2.8)

) Black Bayou (15.0)

. On The Horizon Egan Hub (8.0)

PetroLogistics (6.0, 5.3, 4.6)

Federal Energy Regulatory Commission




Storage Projects Certiticatea
January 2005 through September 2010
(Capacity in Bcf)
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FERC

North American LNG

*

As of September 7, 2010

Expansion of an existing facility

(OMARAD/USCG

U.S.

A. Everett, MA : 1.035 Bcfd (GDF SUEZ - DOMAC)

B. Cove Point, MD : 1.0 Bcfd (Dominion - Cove Point
LNG)

C. Elba Island, GA : 1.2 Bcfd (El Paso - Southern
LNG)

D. Lake Charles, LA : 2.1 Bcfd (Southern Union -
Trunkline LNG)

E. Gulf of Mexico: 0.5 Bcfd, (Excelerate Energy - Gulf
Gateway Energy Bridge)

F. Offshore Boston: 0.8 Bcfd, (Excelerate Energy —
Northeast Gateway)

G. Freeport, TX: 1.5 Bcfd, (Cheniere/Freeport LNG
Dev.)

H. Sabine, LA: 2.6 Bcfd (Cheniere/Sabine Pass LNG)

I. Cove Point, MD : 0.8 Bcfd (Dominion — Cove
Point LNG - Expansion)*

J. Hackberry, LA: 1.8 Bcfd (Sempra - Cameron LNG)

K. Sabine, LA: 1.4 Bcfd (Cheniere/Sabine Pass LNG —
Expansion)*

L. Elba Island, GA: 0.4 Bcfd (El Paso — Southern LNG
—Phase A Expansion)*

M. Offshore Boston, MA : 0.4 Bcfd (GDF SUEZ —
Neptune LNG)

Canada
N. Saint John, NB: 1.0 Bcfd, (Repsol/Fort Reliance -
Canaport LNG)

Mexico

O. Altamira, Tamulipas: 0.7 Bcfd,
(Shell/Total/Mitsui — Altamira LNG)

P. Baja California, MX: 1.0 Bcfd, (Sempra — Energia
Costa Azul)




FERC‘ EROVED - UNDER CONSTRUCTION

1. Sabine, TX: 2.0 Befd (ExxonMobil - Golden Pass)
. 2. Elba Island, GA: 0.5 Bcfd (El Paso - Southern LNG Expansion)*
3. Pascagoula, MS: 1.5 Bcfd (El Paso/Crest/Sonangol - Gulf LNG
Energy LLC)
—-— 0
I m po rt Te r m i APPROVED - UNDER CONSTRUCTION

Mexico
4. Manzanillo, MX: 0.5 Bcfd (KMS GNL de Manzanillo)

APPROVED - NOT UNDER CONSTRUCTION
., U.S. - FERC
. Corpus Christi, TX: 1.0 Befd (Occidental Energy Ventures —

Ingleside Energy)

6. Corpus Christi, TX: 2.6 Bcfd, (Cheniere — Corpus Christi LNG)

7. Fall River, MA : 0.8 Bcfd, (Hess LNG/Weaver's Cove Energy)

8. Port Arthur, TX: 3.0 Bcfd (Sempra)

9. Logan Township, NJ : 1.2 Bcfd (Hess LNG - Crown Landing
LNG)

10. Cameron, LA: 3.3 Bcfd (Cheniere - Creole Trail LNG)

11. Freeport, TX: 2.5 Bcfd (Cheniere/Freeport LNG Dev. -
Expansion)*

12. Hackberry, LA: 0.85 Bcfd (Sempra - Cameron LNG -
Expansion)*

13. Port Lavaca, TX: 1.0 Bcfd (Gulf Coast LNG Partners — Calhoun
LNG)

14. Bradwood, OR: 1.0 Bcfd (Northern Star Natural Gas LLC —
Northern Star LNG)

15. Baltimore, MD: 1.5 Bcfd (AES Corporation — AES Sparrows
Point)

16. Coos Bay, OR: 1.0 Bcfd (Jordan Cove Energy Project)

U.S. - MARAD/Coast Guard

17. Gulf of Mexico: 1.0 Bcfd (Main Pass McMoRan Exp.)

18. Offshore Florida: 1.2 Bcfd (Hoégh LNG - Port Dolphin Energy)

Canada
US Jurisdiction  19. Riviere-du- Loup, QC: 0.5 Bcfd (Cacouna Energy -
TransCanada/PetroCanada)

O FERC 20. Quebec City, QC : 0.5 Bcfd (Project Rabaska - Enbridge/Gaz
(OMARAD/USCG Met/Gaz de France)
As of September 7, 2010 Mexico
. . . 21. Baja California, MX : 1.5 Bcfd (Sempra - Energia Costa Azul -
*  Expansion of an existing facility .
Expansion)
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FERC

North merican LNG

2

PROPOSED TO FERC

E? 1. Robbinston, ME: 0.5 Bcfd (Kestrel Energy - Downeast LNG)
* 2. Astoria, OR: 1.5 Bcfd (Oregon LNG)

3. Calais, ME: 1.2 Bcfd (BP Consulting LLC)

PROPOSED TO MARAD/COAST GUARD
4. Gulf of Mexico: 1.4 Bcfd (TORP Technology - Bienville LNG)
5. Offshore Florida: 1.9 Bcfd (GDF SUEZ - Calypso LNG)

." US Jurisdiction
‘ ) OFERC
* (OMARAD/USCG




Impact of Shale Gas
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Global Shale Gas

Former

J

Central and Soviet Union
- 39 Tef

Western Europe
509 Tcf _ Centrally Planned
' 3 Asia and China
Middle East and 3,526 Tct
North Africa b
2,547 Tct

Sub-Saharan
Africa ¥
274 Tct '

w

Distribution of Global information courtesy of Sociaty of Petroleum Engineers (SPE) BRT5S

Zome Predictions of Possible Unconventional Hydrocarbons Avallabllity Until 2100

Shale Gas Resources Yukp Kawata, Kazuo Fulita, The University of Tokyo

Source: Halliburton.Com
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Canada’s Shale Gas
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Source: Canadian Society for Unconventional Gas, CSUG Technical Luncheon, May12, 2010
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North American Shale Production

tcf
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Source: Figure 39 of Energy Market Consequences of an Emerging U.S. Carbon Management Policy — Peter R. Hartley, Ph.d., and Kenneth B. Medlock III, Ph.D.
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North American Natural Gas Resource Base Could
Support Current Levels of Gas Use for Almost 140 Years

U.S. and Canada Natural Gas Resource Base
(Tef of Economically Recoverable Resource, Assuming Current E&P Technologies)
Unproved
Plus Total
Proven Discovered  Remaining Shale
Reserves  Undeveloped Resource Resource!
Alaska 7.7 153.6 161.3 0.0
West Coast Onshore 2.3 24.6 27.0 0.3
Rockies & Great Basin 66.7 383.3 454.9 37.9
Waest Texas 27.6 a47.7 75.3 17.5
Gulf Coast Onshore 70.1 684.7 754.8 476.9
Mid-continent 37.0 205.0 241.9 133.3
Eastern Interior 2 18.6 795.7 214.3 728.1
Gulf of Mexico 14.0 238.6 252.5 0.0
U.S. Atlantic Offshore 0.0 32.8 32.8 0.0
IU.5. Pacific Offshaore 0.8 31.7 32.5 0.0
WCSB 60.4 664.0 724.4 S08.8
Arctic Canada 0.4 45.0 45.4 0.0
Eastern Canada Onshore 0.0 12.8 12.8 0.0
Eastern Canada Offshore 0.5 71.8 723 0.0
Western British Columbia 0.0 10.9 10.9 0.0
US Total 244.7 2,602.6 2,847.3 1,394.5
Canada Total 51.3 304.5 865.8 508.8
US and Canada Total 3086.0 3,407.1 3,713.0 1,903.2
1. 5hale Resource is a subset of Total Remaining Resource
2. Reference case assumes drilling levels are constant at today's level over time,
reflecting restricted access to the full resource development.

Source: ICF International’s Compass Report for July 2010.
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Regional Resource Assessment

Traditional 1,673.4 Tcf
Coalbed 163.0 Tcf
Total U.S. 1,836.4 Tcf

Rocky Mountain

374.4 |

Pacific

51.3

Gulf Coast
45522

Source: Report of the Potential Gas Committee (December 31, 2008) “Potential Supply of Natural Gas in the United States” June 18, 2009

Federal Energy Regulatory Commission



Technically Recoverable Gas in the U.S.

Natural Gas Resource Assessment of the
Potential Gas Committee, 2008 (mean values)

Traditional Resources 1,673.4 Tcf
Coalbed Gas Resources 163.0 Tcf
Total U.S. Resources 1,836.4 Tcf
Proved Reserves (EIA) 237.7 Tcf*
Future Gas Supply 2,074.1 Tcf

* Value as of year-end 2007

Source: Report of the Potential Gas Committee (December 31, 2008) “Potential Supply of Natural Gas in the United States” June 18, 2009
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The growing importance of shale gas is substantiated by the fact that, of the 1,836
Tcf of total potential resources, shale gas accounts for 616 Tcf (33%).

PGC Resource Assessments, 1990-2008

Total Potential Gas Resources (mean values)

000
[ Coalbed gas resources
[T Traditional gas resources

shale gas (615.9 Tcf)
400

400

99() 00 994 096 098 000 00 004 006 008

Source: Report of the Potential Gas Committee (December 31, 2008) “Potential Supply of Natural Gas in the United States” June 18, 2009
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North American Unconventional Gas Growth,
Bcf/d

i North
1 LNG i
T 70 \
} —_— Canada
- I =
_ - 309 US Shale .5 _
| ) US CBM > 53% ©
| 3 =
o
1 US Tight Gas s [
i -
. < E
- > 70% Canada 5
] £ [
> 34% 9
1 us €
7 (]
_ / .
| | | | | | | | | |
2000

Source: Ziff Energy Group “Shale Gas Outlook to 2020" April 8, 2009

Federal Energy Regulatory Commission




Future U.S. Gas Supply

LNG Imports
Net Pipeline’impo

Gas Shales

Bcefid

Coalbed Methane

Conventional

Offshore
[va] o o =5 w [va] o d =5 [Tn] 0] o o =5
o -— -— -— -— -— d o [n | o o (2] (1] [nr]
o (=] (=] (=] [ o [=] (=] (=] (=] [=] (=] (=] (=]
[x] (8] (8] (8] [x] o] o™ (3] [y ] [a] (o] (8] [y ] (8]
m Offshore m Conventional = Coalbed Methane « Gas Shale

® Net Pipeline Imports m Liquefied Natural Gas m Alaska

Source: EIA Annual Energy Outlook 2010 and EIA spreadsheets.
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United States Shale Basins
Maximum Reported Gas-in-Place (in Tcf)

I I

Cody ' evonian (Ohio) Shale
Shale (244)
Gammon Shale | .
) Antrim Shal Ui
Hilliard/Baxter/Mowry : .
hale (265) INi ello-Mu
Shale (13) Shale
ol o -
Mancos Woodfor New
Shale : ale Ibalny
ale
Pierre Shale (1'0\1) (160) Marcellus
Hermosa Shale r Shale
Lewis Shale l e (1,500)
61 Bend Shale . sauga 3gale
Ay attano Shale
- Floyd - Néal Shale
Bartett ord loyd - €hattanooga Shale (22)
ale (265) Fa vill 52
Hayne ale (71
5 arnett Shale (168)
. / Eagle Ford Shale | note: While some shale basins have been
C C arsall{ Eagle F hale identified with reserve estimates, others
00 have no reserve data available.
LT aai "ﬁ 1“ .

Source: Ventyx Velocity Suite 2010 and Navigant Consulting’s North American Natural Gas Supply Assessment — July 4, 2008
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Shale Gas Production

shale gas production
trillion cubic feet
3.0 : .
Antrim H Barnett Fayetteville
25 Woodford Haynesville W Marcellus
2.0
1.5
1.0
0.5
O.DI I I I l l I I I ]
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Source: EIA, Lippman Consulting (2009 estimated)

Source: Glen Sweetnam, EIA, April 7, 2010 at 2010 Energy Conference.
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Shale Gas Estimates

12

10

Shale Gas Production In Bcf/d
(@)

4
2
0 -

2005 2010 2015 2020 2025 2030 2035

Woodford —8—Barnett —A&—Fayetteville —l—Haynesville —@—Marcellus Eagle Ford

Source: ICF International Data Base and Compass Report July 2010
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Summary of FERC Related Projects and
Potential Projects Impacting the Shale Basins

Total Barnett 2,027 230 91,940 $602 Total Barnett 2,139 40 9,500
Total Barnett, Total Barnett &

Wooford & 3,532 877 290,070 $3,517 Woodford 1,800 175 70,000
et | Sero | ws | a0 | S0 roeaenswie | 100 | we | 1000
Total Haynesville 2,230 196 229,716 $1,425 Total Bakken 130 100 0

Total Haynesville 1,100 0 20,260
Total Marcellus 6,132 650 369,692 $2,319
Total Various Supplies| 5,710 978 328,334 $2,168 Total Marcellus 6,108 993 0
Grand Total 26,248 3,429 1,451,359  $12,405 Grand Total 12,377 1,654 199,760

Source: FERC
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Major Projects to move shale gas out of East
Texas and Arkansas.

yetteville |
Shale §

Bsa Woodford /
4 1
\},\ ‘%{b al / Kinder Morgan Energy
—IS MarkWest Fayetteville Express
** Approved \N\\.\ﬁ 638 MMcf/d ) 2,}({)00 MMcf/d*
*** pending/ Midcontinent ;\ Texas Gas Transmission

Pre-filing GEI?%?OVZEEQ 1,500 MMcf/d & 300 MMcf/d Fayetteville/Greenville & Compression
B arn ett 1.732 MMef/d \__\,} nesvi | | / 1,609 MMcf/d & 2,300 MMcf/d
Sh ale Tiger Pipeline h\a_'le J
1,250 MMcf/d ** & 400 o A |
Natural Gas Pipelines in the Shale Regions MMef/d | 1 CenterPoint
] ANR Pipeline Co LaCrosse (Enbridge) " Carthage to Perryville
[ cCenterPoint Energy Gas Transmission Co (1,800 MMcf/d) *** % LA 1,237 MMcf/d & 280 MMcf/d & 274 MMcf/d
[] Columbia Gulf Transmission Co ¥ = / I
B Fayetteville Express Pipeline LLC " Gulf South Pipeline
(] Florida Gas Transmission Co Haynesville/Perryville Expansion
I Gulf Crossing Pipeline Co LLC 556 MMcf/d**
Bl Gulf South Pipeline Co LP — — . L
[ 1 MarkWest Pioneer LLC v
Il Midcontinent Express Pipeline LLC P Southeast Supply Header
] Natural Gas Pipeline Co of America Trunkline Gas 1,140 MMcf/d & 175 MMcf/d & 360 MMcf/d**
B Northern Natural Gas Co North Texas Expansion 3# s
B Ozark Gas Transmission LLC 510 MMcf/d** ve = ]{'
] Southeast Supply Header LLC —— T T“--— L“s"}
[ ] Tennessee Gas Pipeline Co J £ ¥ L
[ Texas Eastern Transmission LP 4 = {[ " ,,,_.
[] Texas Gas Transmission LLC
I Transcontinental Gas Pipe Line Corp ':_'4,
[ Trunkline Gas Co LLC - =

Source: Based on data from Ventyx Velocity Suite, July 2010 & FERC appllcatlons
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Marcellus Shale in the Appalachian Basin

2 The Marcellus Shale spans six states in

o g |_\ 0 \(/
. Lake Lake \1 Af@,i\{ the northeastern U.S.
} =" - &n .',r\k_ 2 Covers an area of 95,000 square miles at
f\ sMend an average thickness of 50 ft to 200 ft
[ e s =1

Micn Lake : -4 “ | o Estimated depth of production is
e I'QI Erie

Metro Arh4 e between 4,000 ft and 8,500 ft

2 As of September 2008, there were a total
of 518 wells permitted in Pennsylvania
and 277 of the approved wells have been
drilled

© The average well spacing is 40 to 160
acres per well

. T e
Cleveéiand [\;;’Igt'robé\lre?;« e s
hosbergiamastunl [ [1] A0S
Pittsburgh:Metro Areayss e
..?I e F

2 Thetechnically recoverable resources is
estimated to be 262 Tcf

Marcellus/ S Theamount of gas in place is estimated
Devonian to be up to 1,500 Tcf

Source: Exhibit 19 and text - Marcellus Shale in the Appalachian Basin, DOE’s Modern Shale Gas Development in the United States; A Primer, dated April 2009
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Forecast for Marcellus Natural Gas
. Production in Pennsylvania, 2010 - 2020 .
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Source: Figure 8 of The Economic Impacts of the Pennsylvania Marcellus Shale Natural Gas Play: An Update by Timothy J. Considine, Ph.D., Robert Watson, Ph.D, P.E.,
and Seth Blumsack, Ph.D. PennState May 24, 2010
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Annual Production Decline Curve for Typical
Marcellus Horzontal Well

600

_ The estimated production over the first 30 years is 2.8 Bcf, after

500 - 50 years the yield is 3.5 Bcf. Given this decline curve, average

' annual production from a Pennsylvania Marcellus horizontal

well is over 500 MMcf during the first year, about 250 MMcf during
- the second, after 8 years about 100 MMcf, and roughly 30 MMcf per
year after 30 years of production.

300 4

Million cubie feet

200

100 EIR = 2.8
billion cubic
feet

1 2 3 4 5 6 7 8B 9 1011 12 13 14 15 16 17 18 1% 20 21 22 23 24 15 26 17 I8 19 30

Year
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Marcellus Shale Projects
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Summary of Natural Gas Facilities
Impactin

the Marcellus Shale Basin

Texas Eastern
Transmission, LP
(TEMAX and TIME Ill ) .
Marcellus Approved projects) 455 62 84,433 Marcellus Potential Nisource (New Penn) 500 B2
TETCO [Appalachia to
Texas Eastern Marcallus Paotantial Markat E: lon- TEAM) 500
Transmission, LP
Marcellus Approved (Morthern Bridge Project) 150 o 10,6688 Dominien/Williams
Columbia Gas Potential (Key c 1 1,000 240
Transmission, LLC _
{Appalachian Expansion Williams (Northeast
Marcellus Approved Project) 100 o 9,470 Marcellus Potential Supply) 688 250
- Gas Plpeli NFG (West to East
ennessee Gas Pipeline .
Company Marcellus Puotential Connector) 626 324
Marcellus Approved Line 300 Expansion) 350 129 59,158 .
o : Columbia Gas Iroguois Gas
Transmission, LLC . Transmission Sysnen.: LP
(Majorsville Marcellus Potential (NYMarc System Project) 500 66
Compressor/MarkWest
Marcellus Prior-Notice Upgrade) 250 4 (1]
Millennium Pipeline
Columbia Gas Marcellus Potantial [l o 675 o
Marcellus Prior-Notice Transmission, LLC 150 6 1] -
Equitrans, LP National Fuel Gas Supply
{Low Pressure East and Company
Marcellus Prior-Notice West Upgrade Project) 892 o ] (Northern Access
Dominion Transmission, Marcellus Potential Expansion) 450 o
Inc.
{Appalachian Gateway Tennessee Gas Pipeline
Marcellus Pending Project) 484 107 17,965 Company
(Northeast Supply
Central New York Oil and Marcellus Potential Divarsification Project) 250 7
Gas Company (MARG |
Marcellus Fending Project) 550 3g 31,660
Hatlonal Fuel Gas Supply NiSource Gas
Corporation Transmission and Storage
Marcellus Pre-Filing (Line N R & | Project) 150 18 5,000 Potential EUCIC i 500 o
Nam’";‘ Fuel Gas Supply Transcentinental Gas Pipe
orporation Line C o
[East to WestiOverbeck to ne Lorporation
Marcellus Pre-Flling Leldy) 425 82 25,000 Marcellus Poteantial (Nartheast Supply Link) 420 24
Texas Eastern Total 6.108 993
Transmission & ’
Algonquin Gas
Transmizsion
Marcellus Pre-Filing (NJ-NY Project 800 16 o
Equitrans, LP
Marcellus (Sunrise Project) 1,000 112 85,000
Texas Eastern
Transmission, LLC
Marcellus Pre-Filing (TEAM 2012 Project) 180 22 20,720
Tennessee Gas Pipeline
Company
(Martheast Upgrade
Marcellus Pre-Filing Project) 636 kT 20,620
Empire Pipsline, Inc Source: FERC
Marcellus Pending {Tiega County Extension) 360 18 ]
Total 6,132 B&0 368,892
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Hydraulic Fracturing in Shale

Roughly 200 lanker A pumper truck injects a
trucks deliver water for mix of sand, water and i
the fracturing process chemicals into the well. ¢

Matural gas flows out of well.

pits, then taken to a treatment rc,‘_”.""t_ to market

Recovered water s stored In open | \ Storage  Matural gas is piped

|
Water iable Well—

1,000 ?nd keeps
Hydraulic Fracturing ASSUES OpBily Shale
Hydraulic fracturing, or Natural A~ Fissure
f “fracing,” involves the injection flows from -
aof more than a million gallons fissures xll:ﬂno;d
L= of water, sand and chemicals into well Well :‘::‘cl e
3.000 at high pressure down and hem!

across into horizontally drilled

wells as far as 10,000 feet
4,000 below the surface. The

pressurized mixture causes

the rock layer, in this case the
— Marcellus Shale, to crack.

froe These fissures are held open
by the sand particles so that

== natural gas from the shale can

6,000 flow up the well,

72000

Well turns
horizontal

Marcellus Shale
The shale is fractured

by the pressure inside
the well.

Graphic by Al Granb

Source: Environmental America Research and Policy Center — Toxic Chemicals on Tap — November 2009, and
CERA'’s Friction Over Fraccing

Federal Energy Regulatory Commission

In order to produce shale
gas, new drilling
technologies have been
developed.

Hydraulic fracturing and
horizontal drilling have
allowed previously
unrecoverable sources of
gas to be developed
economically and
environmentally safe
manner.

CERA — 2 to 4 million
gallons of water is
required to drill and
complete a well.

CERA - Fracturing
generally takes place
below drinking water
aquifers with impermeable
formations in between.




Volumetric Composition of a Fracture Fluid

Gelling
Agent Scale o
KCl 0.056%  |phibitor P i:LU::mg
L06%
0.06 0.043% 0.011%
Surfactant Sl D
0.085% e
Crosslinker
0.007%
Iron Control
0.004%

Corrosion D
Inhibitor

0.002%

Biocide
0.001%

Friction
Reducer Acid
0.088% 0.123%

Source: ALL Consulting based on data from a fracture operation in the Fayetteville
Shale, 2008

Source: DOE’s Modern Shale Gas Development in the United States: A Primer April 2009

Federal Energy Regulatory Commission

Hydraulic fracturing used
for a nine-stage hydraulic
fracturing treatment of a
Fayetteville Shale
horizontal well

Make-up of fracturing fluid
varies from one geologic
basin or formation to
another

Additives represent less
than 0.5% of the total fluid
volume

Overall the concentration
of additives in most
slickwater fracturing fluids
Is a relatively consistent
0.5% to 2% with water
making up 98% to 99.5%




Volumetric Composition of a Fracture Fluid

New Albany " !
2,000

o 9 Antrim

4000+ 20004

4,000 4

2000 |3
40001 4

6,000+
Marcellus/
Devonian

Water

2,000 ! 2 0004

2,000 1 =
2,000 4,000 | Producing

4,000 — = Rock

ity O Fayetteville/ 8,000 1

? 5 6,000 2,000

Lewis G Womtiard Se01 /3 Producing
& 8,000 cRm 40004 10,000 Seam

Woodford
Mancos Barnett 6,000 12,000 +

Source: Compiled from Various Data Sources

Source: DOE’s Modern Shale Gas Development in the United States: A Primer April 2009
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Haynesville/
Bossier
_ /' 0‘-—-__*__~ [ Ground Surface
. Base of
h o4 = 0 Treatable

Hydraulic fracturing used
for a nine-stage hydraulic
fracturing treatment of a
Fayetteville Shale
horizontal well

Make-up of fracturing fluid
varies from one geologic
basin or formation to
another

Additives represent less
than 0.5% of the total fluid
volume

Overall the concentration
of additives in most
slickwater fracturing fluids
Is a relatively consistent
0.5% to 2% with water
making up 98% to 99.5%




Estimated Water Needs for Drilling and Fracturing in

Selected Shale Gas Plays

The drilling and hydraulic fracturing of a horizontal shale gas well may
typically require 2 to 4 million gallons of water, with about 3 million

gallons being the most common.

Volume of Drilling Volume of Fracturing Total Volumes of Water
Shale Gas Play Water per well Water per well per well
(gal) (gal) (gal)

Barnett 400,000 2,300,000 2,700,000
Shale

Fayetteville 60,000* 2,900,000 3,060,000
Shale

Haynesville ,

1,000,000 2,700,000 3,700.000
Shale

Marcellus 80,000 3,800,000 3,880,000
Shale

completions.

Source: ALL Consulting from discussions with various operators, 2008

* Drilling performed with an air “mist” and/or water-based or oil-based muds for deep horizontal well

Note: These volumes are approximate and may vary substantially between wells.

Source: DOE’s Modern Shale Gas Development in the United States: A Primer April 2009

Federal Energy Regulatory Commission




Re-Exports of LNG

S Freeport LNG Development LP — CP03-75-003,
Order May 6, 2009 authorized re-exports of
imported LNG

2 Cheniere Sabine Pass LNG — CP04-47-001,
Order May 29, 2009 also authorized re-exports
of Iimported LNG

2 Cameron LNG, LLC — CP10-496-000,
September 3, 2010 filing seeking same re-
export authority

S Approximately 9.7 Bcf has been re-exported to
South Korea, Spain and Japan.

Federal Energy Regulatory Commission



Sabine Pass Liguefaction Project

> Docket No. PF10-24-000 - Sabine Pass
Liquefaction, LLC and Sabine Pass LNG

< Proposed project to liquefy surplus supplies of
domestic natural gas for export to foreign
markets

S Four LNG liquefaction trains designed to
process an average of 2.4 Bcf/d delivered to
Sabine Pass terminal through Cheniere Creole
Trail Pipeline

< Application with FERC 2/2011; anticipate Order
by 12/2011; start construction 1/2012;
liguefaction in service 2015

Federal Energy Regulatory Commission




Sabine Pass Liguefaction Project

2 On 9/7/2010, DOE granted Sabine long-term authority to
export LNG from its Sabine Pass terminal to free trade
nations

< 800 Bcf per year for 30 years starting no later than 10
years from authorization, i.e., 9/7/2020

2 Must have one or more long-term (greater than two
years) export contracts with third parties for up to 30
years by 9/7/2020

<> export LNG to Australia, Bahrain, Singapore, Dominican
Republic, El Salvador, Guatemala, Honduras, Nicaragua,
Chile, Morocco, Canada, Mexico, Oman, Peru,
Singapore, Jordan, and to any nation that later enters
Into a free-trade agreement with the US covering natural
gas

Federal Energy Regulatory Commission




Market Knows Best

o2 FERC iIs not the market

2 FERC will present a “menu” of infrastructure solutions
that are:

= |n the public interest
= Wil cause the least environmental impact
= Will be safe

2 The market is in the best position to select the
Infrastructure projects that get built

Federal Energy Regulatory Commission



Conclusions

2 The Commission process has benefited all stakeholders
In natural gas projects

> More needs to be done
= Turn opposition into understanding
= Continue to refine the siting process

< More infrastructure is coming
= Alaska
= Pipes from non-traditional sources
= Hydrokinetics

= Electric transmission

Federal Energy Regulatory Commission




Contact Info:

Michael J. McGehee

Director, Division of Pipeline
Certificates

Office of Energy Projects

Federal Energy Regulatory
Commission

michael.mcgehee@ferc.gov
202-502-8962
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