Marcellus Shale:
The Economic Impacts
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Table E-1. Total Impacts of the 0Oil and Natural Gas Industry's Operations
and Capital Investments on the U.S. Economy, 2000

ltem Amount Percent of U.S.
Total
Operational Impact
Employment* 7,978,636 4 6%
Labor Income ($ millions)*™ 5466,869 5.3%
Value Added ($ millions) 5966,324 6.8%
Capital Investment Impact
Employment* 1,181,930 0.7%
Labor Income ($ millions)** $66,679 0.8%
Value Added ($ millions) 5115,377 0.8%
Total Inpacts
Employment® 9 160, 566 5.3%
Labor Income ($ millions)** 5533,548 6.0%
Value Added ($ millions) $1,081,701 7.7%

Source: PwC caleulations using the IMPLAN modeling system (2009 database).
Details may not add to totals due to rounding.

* Employvment is defined as the number of pavroll and self-emploved jobs, including part-time jobs.
*% Labor income is defined as wages and salaries and benefits as well as proprietors' income.
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Who Owns “Big Oil?” (Holdings of 0il Stocks, 2007)

5.0% Other Institutional Investors
1.5% Corporate Management of Oil Companies

29.5%
Mutual Funds
and Other Firms

27.0%
Pension
Funds 23.0%
Individual
Investors

Source: The Distabution of Ownership of U.S. O and Natural Gas Comparfes, SONECON, September 2007




Diesel, Gasoline and Crude Prices

12/2/2011
= Diesel (AAA) $3.95
: = Gasoline (AAA) $3.29

L /1 \ = Crude Oil (NYMEX) $2.40
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Oil prices relate to many uncertain factors

Non-OPEC supply
growth

OPEC production
decisions

Global Qil

Spare production Prices

capacity

Geo-political risks

Weather

Inventories

Global economic
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Investment

Exchange rates and
Inflation
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NYMEX Prices for Crude oil and Natural Gas
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- |North American shale plays
£t (as of May 2011)

[ Current shale plays
Stacked plays

— Shallowest [ youngest
— Intemnediate depth / age
Despest | oldest
' Mixed shale & chalk play
** Mixed shale & imestone play
“*" Mixed shale & tight dolostone-
siltstone-sandstone play

[ Prospective shale plays
Bazins
g gL
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Source: U 5. Energy Information Adminisiration based on data from various published studies. Canada and Mexico plays fom ARL
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Propear well construction provides
groundwater protection.
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Typical Chemical Additives Used in Frac Water

Compound Purpose Common application
Helps dissohle minerals
Aclds and initiate fisaure in Swimming pool deansr
rack (prefracturs)
Allows a delayed
Sodinm Chlerde breahkdown of the gal Table salt
palymar chains
Minimizes the friction Wiatar treatment, soil
bl el batwean fluid and pips conditioner
Prevents scale deposits  Automotive antiHfraeze,
Ethylens Glycol in tha bi deicing agent, household
in the pips
cleanars
Maintains fluid viscosity Laundry detergant, hand
R as temperature inceeses  soap, cosmetics
Potassl Maintains effectivensss Washing soda, detergant,
Sodium/ i of other compon ants, =08 p, water softansar,
Carbonate ; .
such as crosslinkars glass, cammics
. . Disinfactant, sterlization
Glutaraldehyde 51""'”"“““ bacteria in of madical and denta)
= WaEter .
aquiprient
. Thicksner in cosmeatics,
g e e
P toothpasts, saucss
Prewvents precipitation of  Food additive; food and
D ristal oxidas beversgas: larmon juice
Uszad to increass the Glass cleansar,
Isopropanac viscosity of the fracture antiperspirant, hair

fluid

coloring

Sowsca: [KE, W FC: Modern Gaa Shale Deve kbprmee i in tha Undimd Siwiax & Pdnar [2000]



Hydraulic Fracturing is Well
Regulated

Hydraulic fracturing is well regulated by multiple federal,
state and local authorities addressing environmental
protection during natural gas operations, covering such
items as well permitting, well materials and construction,
safe disposition of used hydraulic fracturing fluids, water
testing, and chemical recordkeeping and reporting.
These rules and industry practices effectively protect
underground sources of drinking water.
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Overview of Industry
Guidance/Best Practices on
Hydraulic Fracturing (HF)

HF A1 — Hydrauwlic Fracturing Operations — Well Construction amnd Integrity
Guidelines, 1st Edition, October 2009, (API)

Highlights industry practices for well construction and integrity for wells that will
be hydraulically fractured.

The guidance identifies actions to protect shallow grounchwater aguifers, while
also enabling economically viable developmeant of oil and natural gas resources.

HF 2 — Water Management Associated with Hydrauwlic Fracturing, 1st Edition,
June 2010, (API)

Identifies best practices used to minimize environmental and societal impacts
associated with the acquisition, use, managameaent, treatment, and disposal of
water and other fluids associated with the process of hydraulic fracturing.
Focuses primarily on issues associated with hydraulic fracturing pursued in
deep shale gas development, but also describes the important distinctions
related to hydraulic fracturing in other applications.

HF3 — Practices for Mitigating Surface Impacts Associated with Hydraulic
Fracturing, 1st Edition, February 2014, (API)

ldentifies the best practices for minimizing surface environmeantal impacts
associated with hydraulic fracturing operations.
Focused on protecting surface water, soils, wildlife, other surface ecosystams,
and nearty communities.
Includes API's policy on chemical disclosure:
= APl supports transparency regarding the disclosure of the chamical ingredients;
= States are the proper authority to determine reporting reguireaments and
formatting of reporting and public disclosure;
Proprietary information should be protected; and
Hydraulic fracturing is effectively regulated by numerous federal, state and
local requireaments. Hydraulic fracturing should not be placed exclusively
under the purview of the Safe Drinking Water Act (SODWA) or any other federal
statute.



Overview of Industry
Guidance/Best Practices on
Hydraulic Fracturing (HF)

Std 65 Part 2 - Isolating Potential Flow Zones During Well Construction, 2nd Edition,

December 2010, (API)

« |dentifies best practices used to minimize environmental and societal impacts
associated with the acquisition, use, management, treatment, and disposal of
water and other fluids associated with the process of hydraulic fracturing.

* Focuses primarily on issues associated with hydraulic fracturing pursued in
deep shale gas development, but also describes the important distinctions
related to hydraulic fracturing in other applications.

RP 51R - Environmental Protection for Onshore Oil and Gas Production

Operations and Leases, 1st Edition, July 2009, (API)

* Provides environmentally sound practices for domestic onshore oil and gas
production operations, including fracturing. Applies to all production facilities,
including produced water handling facilities. Operational coverage begins with
the design and construction of access roads and well locations, and includes
reclamation, abandonment, and restoration operations.

* Annex A provides guidance for a company to consider as a “Good Neighbor.”



Figure 14: Natural Gas Development Activities and Local Beneficiaries



Table 6. The Direct, Indirect, and Induced Impacts of the il and
Natural Gas Industrv to the U.S. Economy, 2009

Sector Description

Employment*

Labor Income™™
($ million)

Value Added
($ million)

Direct Impact of the Oil and Natural Gas Industry

Indirect and Induced Impact on Other Industries

Operational Impact
Agriculture
Fining
Litilities
Construction
Manufacturing
Wholesale and retail trade
Transporiation and warehousing
Infomnation
Finance, insurance, real estate, rental and leasing
Sendces
Other

Capital Investment Impact
Agriculture
Fining
Litilities
Cionstruction
Manufacturing
Wholesale and retail trade
Transporiation and warehousing
Informnation
Finance, insurance, real estate, rental and leasing
Sendces
Other

Total Economic Impact

2,192,392
6,968,174

5,786,244
91.218
12,982
27,397

122,132
396,459
883,136
2459 301
117,511
71,363
2,890,314
224 431

1,781,930

15,524
23.080
3,740
9,482

196,690
194,274
91,281
32,896
123,551
538,104
13,311

9,160,566

$176,305

$357,243

5290,564
$2,580
3913
$3,554
%6,027
$27,933
$40,242
$12,486
$10,495
$35,111
136,279
$14,944
566,679
3460
3216
3483
5454
314,966
$10,099
$2,587
£3,259
55,876
327,276
$1,004

$533,548

$4684,5T4

£617,126

5501,749
$3.510
$2,235

312,091
$7,207
350,156
357,406
317,256
320,581
£139,389
£164,592
317,026

57115,377
1559
541

$1,763
5588
325,355
317,648
$3,807
%6,8865
322,783
334,497
850

$1,081,701

Source: PwC calculations using the IMPLAN modeling svstem (zoog database).

Details may not add to totals due to rounding.

* Employment is defined as the number of payroll and self-emploved jobs, including part-time jobs.
** Labor income is defined as wages and salaries and benefits as well as proprietors” income.




Table ES1: Estimated Economic Impacts of Developing the Marcellus Shale

Low Development® Medium Development High Development**
Assumptions (E =05 RTW=125bcf (E =10 KW =_20bch (E =27 RN =_28&bcf)
2011 2015 2020 2011 2015 2020 2011 2015 2020
Number of Wells
Wells Drilled 1447 1,605 1,738 2436 2,970 3,216 2,727 3,018 4.842
Million cubic feet per day
NG Ouiput 1,581 2734 4,036 2,178 6,015 0,519 2986 10,173 18212
Millions of 2010 dollars
Value Added 6329 7835 8,788 10424 14166 16,247 11,952 18,833 24708
Millions of 2010 dollars
S&L Taxes 6352 822 045 1.063 1,530 1.814 1,243 2,134 2,001
Millions of 2010 dollars
Fed. Taxes 821 1.017 1,140 1.355 1,858 2,128 1,551 2,467 3.245
Number of Jobs

Employment 72,160 90,120 101,975 118,078 158 408 184,007 135,930 211,683

282,716

E = price elasticity of dnlling, B/W = reserves per well,
* Assumes 30% reductions in Pennsylvania and West Virgima dnilling duning 2011 from 2010 levels.
** Uses survey estimate for planned spending in Pennsylvania in 2011




Table 14: Estimated Future Economic Impacts under Three Development Scenarios

Low Develspmenst Medinm Development High Developmeni™®
Assumpiions (E=0.5 BW=11Jbc (E=1.0, R\ = 105 {E=27 RW=_28&
201 2015 2020 Jgry Jai5 G20 i IG5 2020
Welly Drilled Numbaor of Wells
WY ] ] { 42 314 40 51 204 S0
PA 1,22 1,333 1465 1019 1210 14214 2311 1903 3,587
WVA 17 153 73 378 417 45% 4454 09 752
Total 1447 1,603 1,738 1434 1970 3216 2727 1918 4,542
NG Onipnr Millicn cudic fest par day
WY 1] ] 0 1] 438 5% a 851 1,538
A 1,353 1246 3,360 1,802 4570 7151 2522 7807 13,457
WVA 17 438 G677 374 241 1406 454 1.713 1916
Total 1581 21744 4,034 1178 &,0135 Dile 2086 10173 187212
Falue 4dded Lialiions of 2010 dollars
WY ] ] { 1531 1,705 1,841 171 1250 1,914
PA 5510 6,937 7,744 2920 10984 12508 10,128 144215 18233
WVA 210 E77 Lo44 1331 1478 1,708 1652 1168 3,035
Total 6,320 7815 2,788 10224 14166 16,247 11,852 15833 24708
S&L Taxes Miiions g 2010 dollars
WY ] ] I 18 214 446 2 283 160
A 513 afohs Tl 870 LO7E 1,230 Qg7 1,217 1,572
WVA 114 134 176 173 LT E¥Y 221 377 a0
Total 651 811 L45 1,063 1,530 1,814 1,243 1134 1001
Fod. Taxes Lialiions of 2010 dollars
WY ] ] { 21 230 ¥ 24 N 407
PA ) Q13 1,018 1176 1443 1,641 1,332 1,893 1473
WVA a7 L4 125 158 176 215 194 259 164
Total 211 1,017 1,140 1355 1858 3138 1,551 1 447 3,245
Employment Number o Jobs
WY ] ] I 1418 15727 18017 1,598 20,803 27060
PA a0,753 77,788 ET119 98222 121,816 140160 111,413 160,205 211,909
WVA 11405 12331 14,3548 18437 20854 23510 22028 INATE 43,744

Total 71,060 90,020 I0L.975 118078 158408 184,007 135030 211,583 281T7I1é




Economic Impact of Marcellus Shale on West Virginia

Employment 13,249 11,405-22,298 12,332-30,675 14,856 — 43,746

Value Added (millions) $939 $819 - $1,652 $877 - 52,168 $1,044 - $3,035

State & Local Taxes S110 S114-5221 S134 - S377 S176 - S600
(millions)
Federal Taxes (millions)  $111 S97 - $196 $104 - $259 $125 - $S364

Source: Timothy J. Considine, “The Economic Impacts of the Marcellus Shale: Implications for New York,
Pennsylvania and West Virginia,” July 2010



Table 8: Estimated Emploviment Impacts in West Virginia in 2009

Number of Jobs

Sector Direct Indirect Induced Total

Ag_ Forestry. Fish & Hunting 59 11 9 79
Mining 1.020 10 1 1.032
Utilities 43 21 17 51
Construction 1.805 44 24 1.873
Manufacturing 24 49 10 83
Wholesale Trade 1.013 142 84 1.240
Retail trade 1.149 73 625 1.847
Transportation & Warehousing 209 122 is 166
Information 32 87 38 158
Finance & Insurance a3 164 125 333
Real estate & rental 168 157 121 445
Professional- scientific & tech services 322 454 86 862
Management of companies 0 48 G 53
Administrative & waste services 151 325 88 564
Educational services 271 4 63 339
Health & social services 848 9 712 1.569
Arts- entertainment & recreation 110 18 63 191
Hotel & food services 482 132 330 944
Other services 417 123 288 829
Government & Misc. 248 58 36 342

Total 8.436 2,052 2,762 13249




Percent Quadrillion BTUs

37.4% Petroleum 72

Percent Percent
of Source of Sector
94

35.3 22

Natural Gas

0,
24.8% 23.4

20.9%

Renewable

8.2% Energy
1.7

Nuclear 100

Quadrillion BTUs

Transportation
27.0

Industrial
18.8

Residential,
Commercial
10.6

8.8% Electric Power
8.3

eia Energy Information Administration
Official Energy Statistics from the U.S. Government

Electric
Power
38.3

Percent

28.5%

19.9%

11.1%

40.4%



JUST BENEATH Thank You
THE SURFACE For more information, visit:

www.JustBeneathTheSurfaceWV.com
www.api.org

www.energyindepth.org



	Marcellus Shale:�The Economic Impacts
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	NYMEX Prices for Crude oil and Natural Gas
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Hydraulic Fracturing is Well Regulated
	Overview of Industry�Guidance/Best Practices on�Hydraulic Fracturing (HF)
	Overview of Industry�Guidance/Best Practices on�Hydraulic Fracturing (HF)
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21

