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EXECUTIVE SUMMARY

Exporting American natural gas to the world market 
would spur unconventional natural gas production 
across the country, increasing pollution and 
disrupting landscapes and communities. Deciding 
whether to move forward is among the most pressing 
environmental and energy policy decisions facing 
the nation. Yet, as the Department of Energy (DOE) 
considers whether to greenlight gas exports of as 
much as 45% of current U.S. gas production — more 
gas than the entire domestic power industry 
burns in a year — it has refused to disclose, or even 
acknowledge, the environmental consequences of its 
decisions. In fact, DOE has not even acknowledged 
that its own National Energy Modeling System can 
be used to help develop much of this information, 
instead preferring to turn a blind eye to the problem. 
DOE needs to change course. Even much smaller 
volumes of export have substantial environmental 
implications and exporting a large percentage of 
the total volume proposed would greatly affect the 
communities and ecosystems across America. The 
public and policymakers deserve, and are legally 
entitled to, a full accounting of these impacts. 

Gas exports are only possible because of the 
unconventional natural gas boom which hydraulic 
fracturing (“fracking”) has unlocked. DOE’s own 
advisory board has warned of the boom’s serious 
environmental impacts. DOE is charged with 
determining whether such exports are in the public 
interest despite the damage that would result. To do 
that, it needs a full accounting of the environmental 
impacts of increasing gas production significantly to 
support exports. 

These environmental considerations include 
significant threats to air and water quality from 
the industry’s wastes, and the industrialization of 
entire landscapes. Gas production is associated 
with significant volumes of highly-contaminated 

wastewater and the risk of groundwater 
contamination; it has also brought persistent smog 
problems to entire regions, along with notable 
increases in toxic and carcinogenic air pollutants. 
Regulatory measures to address these impacts have 
been inadequate, meaning that increased production 
very likely means increased environmental harm. 
Natural gas exports also have important climate 
policy implications on several fronts: Even if exported 
gas substitutes for coal abroad (which it may or may 
not do), it will not produce emissions reductions 
sufficient to stabilize the climate, and gas exports 
will increase our investment in fossil fuels. Moreover, 
the gas export process is particularly carbon-
intensive, and gas exports will likely raise gas prices 
domestically, increasing the market share of dirty 
coal power, meaning that perceived climate benefits 
may be quite limited if they exist at all. The upshot is 
that increasing gas production comes with significant 
domestic costs.

The National Environmental Policy Act (NEPA) 
process is designed to generate just such an 
analysis. NEPA analyses, properly done, provide 
full, fair, descriptions of a project’s environmental 
implications, remaining uncertainties, and alternatives 
that could avoid environmental damage. A full 
NEPA environmental impact statement looking 
programmatically at export would help DOE and 
the public fairly weigh these proposals’ costs 
and benefits, and to work with policymakers at 
the federal, state, and local levels to address any 
problems. In fact, the U.S. Environmental Protection 
Agency has repeatedly called for just such an 
analysis.Without one, America risks committing itself 
to a permanent role as a gas supplier to the world 
without determining whether it can do so safely while 
protecting important domestic interests. 

Equally troublingly, even as DOE has thus far failed 
to fulfill its obligation to protect the public interest 
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by weighing environmental impacts, it risks losing its 
authority altogether. A drafting quirk in the export 
licensing statute intended to speed gas imports from 
Canada means that DOE must grant licenses for 
gas exports to nations with which the United States 
has signed a free trade agreement which includes 
national treatment of natural gas. This rubber-
stamp applies even if the proposed exports would 
not otherwise be in the public interest. As the U.S. 
negotiates a massive trade agreement which may 
include nations hungry for U.S. exports, the Trans-
Pacific Partnership, this mandatory rubber-stamp 
risks undercutting DOE’s ability to protect the public.

The bottom line is that before committing to massive 
gas exports, federal decisionmakers need to ensure 
that they, and the public, have the environmental 
information they need to make a fair decision, and 
the authority to do so. That means ensuring that a full 
environmental impact statement discloses exports’ 
impacts and develops alternatives to reduce them. It 
also means defending DOE’s prerogatives against the 
unintended effects of trade pacts. Congress and the 
U.S. trade negotiators must ensure that agreements 
like the Trans-Pacific Partnership are designed to 
maintain DOE’s vital public interest inquiry.

Gas exports would transform the energy landscape 
and communities across the country. We owe our-
selves an open national conversation to test whether 
they are in the public interest. We need to look before 
we leap.
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I .  Introduction	
  
	
  
For	
  the	
  first	
  time	
  ever,	
  the	
  United	
  States	
  has	
  the	
  ability	
  to	
  become	
  a	
  major	
  natural	
  gas	
  exporter,	
  
but	
  that	
  possibility	
  comes	
  with	
  substantial	
  economic	
  and	
  environmental	
  risks.	
  	
  The	
  huge	
  
volumes	
  of	
  natural	
  gas	
  proposed	
  for	
  export	
  as	
  liquefied	
  natural	
  gas	
  (LNG)	
  would	
  raise	
  domestic	
  
energy	
  prices	
  and	
  require	
  a	
  significant	
  expansion	
  of	
  unconventional	
  gas	
  production	
  using	
  
hydraulic	
  fracturing	
  (“fracking”).	
  	
  	
  
	
  
This	
  shift	
  in	
  the	
  energy	
  landscape	
  raises	
  serious	
  questions:	
  What	
  will	
  export-­‐induced	
  production	
  
mean	
  for	
  people	
  living	
  in	
  the	
  gas	
  fields?	
  	
  What	
  will	
  it	
  mean	
  for	
  utilities	
  weighing	
  coal	
  and	
  gas	
  
prices	
  as	
  they	
  chart	
  the	
  future	
  of	
  their	
  generation	
  fleets?	
  	
  What	
  it	
  will	
  mean	
  for	
  environmental	
  
regulators	
  seeking	
  to	
  manage	
  risk?	
  	
  What	
  will	
  it	
  mean	
  for	
  our	
  air	
  and	
  water	
  quality?	
  What	
  will	
  it	
  
mean	
  for	
  climate	
  policy	
  if	
  we	
  increase	
  the	
  extraction	
  and	
  use	
  of	
  this	
  fossil	
  fuel?	
  In	
  the	
  end,	
  are	
  
exports	
  worth	
  higher	
  prices	
  and	
  more	
  pollution	
  from	
  fracked	
  gas?	
  	
  	
  
	
  
The	
  policy	
  debate	
  continues,	
  but	
  without	
  crucial	
  information:	
  	
  Incredibly,	
  neither	
  the	
  
Department	
  of	
  Energy	
  (“DOE”)’s	
  Office	
  of	
  Fossil	
  Energy	
  nor	
  the	
  Federal	
  Energy	
  Regulatory	
  
Commission	
  (“FERC”),	
  which	
  share	
  responsibility	
  over	
  LNG	
  export	
  proposals	
  under	
  the	
  Natural	
  
Gas	
  Act,	
  have	
  completed	
  a	
  full	
  assessment	
  of	
  the	
  environmental	
  risks	
  associated	
  with	
  export	
  
and	
  the	
  expanded	
  gas	
  production	
  needed	
  to	
  support	
  it.	
  	
  The	
  agencies	
  could	
  do	
  so	
  using	
  publicly	
  
available	
  information	
  and	
  modeling	
  systems,	
  but	
  have	
  so	
  far	
  refused,	
  implausibly	
  insisting	
  that	
  
it	
  is	
  impossible	
  to	
  predict	
  any	
  upstream	
  impacts	
  from	
  expanded	
  LNG	
  exports.	
  
	
  
For	
  more	
  than	
  forty	
  years,	
  Congress	
  has	
  directed	
  federal	
  agencies	
  to	
  use	
  the	
  National	
  
Environmental	
  Policy	
  Act	
  (NEPA)’s	
  environmental	
  impact	
  statement	
  process	
  to	
  address	
  
environmental	
  decisions	
  like	
  this	
  one.	
  	
  The	
  NEPA	
  process	
  allows	
  agencies	
  to	
  generate	
  
comprehensive	
  data,	
  weigh	
  alternatives,	
  and	
  expose	
  assumptions	
  to	
  public	
  scrutiny,	
  so	
  they	
  can	
  
base	
  decisions	
  on	
  a	
  fully	
  developed	
  analysis	
  of	
  the	
  impacts	
  of	
  a	
  proposed	
  activity.	
  	
  Amidst	
  the	
  
ongoing	
  raucous	
  public	
  debate	
  on	
  export,	
  the	
  information	
  NEPA	
  can	
  provide	
  is	
  not	
  just	
  legally	
  
required,	
  but	
  sorely	
  needed.	
  
	
  
DOE	
  and	
  FERC	
  have	
  failed	
  to	
  provide	
  this	
  critical	
  analysis.	
  	
  Only	
  one	
  LNG	
  export	
  proposal,	
  for	
  a	
  
terminal	
  at	
  Sabine	
  Pass	
  on	
  the	
  Louisiana-­‐Texas	
  border,	
  has	
  moved	
  most	
  of	
  the	
  way	
  through	
  the	
  
federal	
  licensing	
  process.	
  	
  FERC,	
  which	
  focuses	
  largely	
  on	
  terminal	
  siting,	
  refused	
  to	
  consider	
  
any	
  of	
  the	
  upstream	
  consequences	
  of	
  Sabine	
  Pass’s	
  plan	
  to	
  export	
  2.2	
  billion	
  cubic	
  feet	
  of	
  gas	
  
every	
  day.2	
  It	
  did	
  so	
  even	
  though	
  Sabine	
  Pass’s	
  export	
  application	
  trumpets	
  that	
  the	
  project	
  
intends	
  to	
  “play	
  an	
  influential	
  role	
  in	
  contributing	
  to	
  the	
  growth	
  of	
  natural	
  gas	
  production	
  in	
  the	
  
U.S.”	
  and	
  relies	
  substantially	
  on	
  this	
  point	
  to	
  argue	
  that	
  the	
  project	
  is	
  in	
  the	
  public	
  interest.3	
  
DOE	
  followed	
  suit,	
  adopting	
  FERC’s	
  analysis	
  to	
  support	
  its	
  own	
  public	
  interest	
  determination,	
  
while	
  maintaining	
  that	
  the	
  induced	
  gas	
  production	
  necessary	
  to	
  support	
  export	
  is	
  not	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
2	
  FERC,	
  Order	
  Granting	
  Section	
  3	
  Authorization	
  [to	
  Sabine	
  Pass],	
  139	
  FERC	
  ¶	
  61,039	
  (Apr.	
  16,	
  2012).	
  
3	
  Sabine	
  Pass	
  Export	
  Application	
  at	
  56,	
  DOE/FE	
  Docket	
  10-­‐111-­‐LNG	
  (Sept.	
  7,	
  2010).	
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“reasonably	
  foreseeable,”	
  and	
  so	
  warrants	
  no	
  consideration.4	
  	
  DOE	
  recently	
  announced	
  that	
  it	
  
would	
  take	
  time	
  to	
  consider	
  whether	
  to	
  stand	
  by	
  this	
  decision,	
  but	
  it	
  has	
  not	
  yet	
  reversed	
  
course.5	
  
	
  
Thus,	
  even	
  while	
  authorizing	
  a	
  proposal	
  which,	
  on	
  its	
  own,	
  would	
  increase	
  U.S.	
  gas	
  exports	
  by	
  
more	
  than	
  50%	
  annually,6	
  and	
  which	
  explicitly	
  relies	
  on	
  increased	
  natural	
  gas	
  production	
  to	
  
support	
  itself,	
  the	
  federal	
  decisionmakers	
  charged	
  with	
  protecting	
  the	
  public	
  interest	
  were	
  
asleep	
  at	
  the	
  switch.	
  	
  Even	
  though	
  export	
  proponents	
  themselves	
  advertise	
  that	
  their	
  projects	
  
will	
  drive	
  unconventional	
  natural	
  gas	
  production,	
  DOE	
  and	
  FERC	
  are	
  willfully	
  blind	
  to	
  this	
  major	
  
impact.	
  	
  	
  This	
  position	
  is	
  particularly	
  untenable	
  because	
  the	
  National	
  Energy	
  Modeling	
  System	
  
(NEMS)	
  which	
  the	
  Energy	
  Information	
  Administration	
  (“EIA”)	
  within	
  DOE	
  administers,	
  is	
  
designed	
  to	
  project	
  changes	
  in	
  gas	
  production	
  caused	
  by	
  new	
  demand,	
  and	
  could	
  therefore	
  
predict	
  precisely	
  the	
  production-­‐level	
  impacts	
  which	
  DOE	
  and	
  FERC	
  insist	
  cannot	
  be	
  foreseen	
  at	
  
all.7	
  
	
  
Instead,	
  applications	
  to	
  export	
  more	
  than	
  ten	
  times	
  the	
  gas	
  which	
  was	
  authorized	
  in	
  the	
  Sabine	
  
Pass	
  matter	
  are	
  moving	
  forward	
  in	
  a	
  piecemeal	
  terminal-­‐by-­‐terminal	
  licensing	
  process	
  which	
  
has	
  not	
  provided	
  any	
  meaningful	
  analysis	
  of	
  the	
  national	
  and	
  regional	
  environmental	
  challenges	
  
linked	
  to	
  export.	
  	
  This	
  ongoing	
  legal	
  and	
  policy	
  failure	
  warrants	
  immediate	
  correction.	
  
	
  
Not	
  only	
  have	
  DOE	
  and	
  FERC	
  failed	
  to	
  provide	
  a	
  proper	
  accounting,	
  they	
  may	
  lose	
  even	
  their	
  
authority	
  to	
  do	
  so	
  if	
  a	
  controversial	
  trade	
  agreement	
  now	
  under	
  negotiation	
  is	
  finalized.	
  	
  That	
  
deal,	
  the	
  Trans-­‐Pacific	
  Partnership	
  (“TPP”),	
  could	
  further	
  liberalize	
  trade	
  with	
  much	
  of	
  the	
  
Pacific	
  Rim,	
  including	
  major	
  natural	
  gas	
  importers	
  like	
  Japan.	
  	
  Thanks	
  to	
  a	
  little-­‐known	
  provision	
  
of	
  the	
  Natural	
  Gas	
  Act,	
  it	
  could	
  also	
  remove	
  federal	
  oversight	
  of	
  LNG	
  exports.	
  	
  Twenty	
  years	
  
ago,	
  in	
  an	
  effort	
  to	
  speed	
  Canadian	
  gas	
  imports,	
  Congress	
  provided	
  that	
  LNG	
  shipments	
  
between	
  countries	
  with	
  which	
  the	
  U.S.	
  has	
  a	
  free	
  trade	
  agreement	
  were	
  to	
  be	
  automatically	
  
granted.	
  	
  Although	
  Congress	
  never	
  anticipated	
  massive	
  LNG	
  exports,	
  that	
  same	
  provision	
  could	
  
nonetheless	
  remove	
  DOE	
  and	
  FERC’s	
  discretion	
  to	
  weigh	
  whether	
  huge	
  volumes	
  of	
  export	
  are	
  in	
  
the	
  public	
  interest,	
  or	
  to	
  meaningfully	
  regulate	
  the	
  process.	
  	
  Yet	
  neither	
  agency	
  has	
  insisted	
  
that	
  TPP	
  negotiators	
  protect	
  this	
  critical	
  federal	
  authority.	
  
	
  
For	
  communities	
  across	
  the	
  country,	
  therefore,	
  the	
  future	
  is	
  in	
  real	
  question.	
  	
  If	
  LNG	
  export	
  
goes	
  forward,	
  they	
  will	
  experience	
  a	
  surge	
  of	
  unconventional	
  new	
  gas	
  production,	
  along	
  with	
  all	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
4	
  DOE,	
  Final	
  Opinion	
  and	
  Order	
  Granting	
  Long-­‐Term	
  Authorization	
  to	
  Export	
  Liquefied	
  Natural	
  Gas	
  from	
  Sabine	
  
Pass	
  LNG	
  Terminal	
  to	
  Non-­‐Free	
  Trade	
  Agreement	
  Nations,	
  FE	
  Docket	
  No.	
  10-­‐111-­‐LNG	
  (Aug.	
  7,	
  2012).	
  
5	
  See	
  DOE,	
  Order	
  Granting	
  Rehearing	
  for	
  Further	
  Consideration,	
  FE	
  Docket	
  No.	
  10-­‐111-­‐LNG	
  (Oct.	
  5,	
  2012).	
  
6	
  See	
  EIA,	
  U.S.	
  Natural	
  Gas	
  Imports	
  &	
  Exports	
  2011	
  (July	
  18,	
  2012).	
  	
  The	
  U.S.	
  now	
  exports	
  about	
  1,500	
  billion	
  cubic	
  
feet	
  “bcf”	
  of	
  natural	
  gas	
  annually,	
  with	
  the	
  vast	
  majority	
  travelling	
  by	
  pipeline	
  to	
  Mexico	
  and	
  Canada.	
  	
  Sabine	
  Pass	
  
would	
  export	
  2.2	
  bcf/day,	
  or	
  803	
  bcf	
  annually.	
  	
  
7	
  See,	
  e.g.,	
  EIA,	
  The	
  National	
  Energy	
  Modeling	
  System:	
  An	
  Overview	
  (2009)	
  at	
  54-­‐55	
  (explaining	
  that	
  NEMS	
  contains	
  
“play-­‐level”	
  production	
  models	
  for	
  each	
  unconventional	
  natural	
  gas	
  play	
  and	
  projects	
  production	
  based	
  on	
  
demand);	
  59-­‐62	
  (transmission	
  and	
  distribution	
  module	
  of	
  NEMS	
  allocates	
  demand	
  based	
  through	
  modeling	
  the	
  
transmission	
  network	
  and	
  can	
  account	
  for	
  imports	
  and	
  exports).	
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the	
  environmental	
  burdens	
  of	
  the	
  boom	
  that	
  are	
  outlined	
  below.	
  	
  If	
  DOE	
  and	
  FERC	
  do	
  not	
  
analyze	
  and	
  disclose	
  these	
  impacts,	
  neither	
  they	
  or	
  state	
  and	
  local	
  governments	
  can	
  weigh	
  
whether	
  they	
  are	
  in	
  the	
  public	
  interest,	
  or	
  take	
  action	
  to	
  lessen	
  them.	
  	
  And	
  if	
  the	
  TPP	
  and	
  pacts	
  
like	
  it	
  are	
  signed	
  without	
  due	
  reflection	
  and	
  before	
  a	
  full	
  NEPA	
  environmental	
  impact	
  statement	
  
is	
  available,	
  the	
  U.S.	
  will	
  be	
  locked	
  into	
  a	
  future	
  of	
  gas	
  export	
  without	
  ever	
  having	
  considered	
  
the	
  cost.	
  
	
  
It	
  is	
  not	
  yet	
  too	
  late	
  to	
  change	
  course.	
  	
  DOE	
  has	
  committed	
  not	
  to	
  release	
  any	
  more	
  export	
  
licenses	
  until	
  an	
  economic	
  study	
  has	
  been	
  finalized,	
  which	
  will	
  not	
  occur	
  until	
  this	
  winter.	
  	
  
Negotiations	
  for	
  the	
  TPP	
  have	
  not	
  concluded.	
  	
  FERC	
  has	
  not	
  sited	
  any	
  more	
  new	
  terminals.	
  	
  So,	
  
although	
  the	
  United	
  States	
  has	
  begun	
  to	
  edge	
  into	
  exports,	
  that	
  future	
  has	
  not	
  yet	
  been	
  
chosen.	
  	
  Cooler	
  heads	
  can	
  still	
  prevail,	
  and	
  decisionmakers	
  can	
  develop	
  the	
  information	
  we	
  and	
  
they	
  so	
  clearly	
  need.	
  	
  	
  
	
  
I I . 	
  The	
  Magnitude	
  of	
  the	
  Export	
  Boom	
  
	
  
Even	
  if	
  only	
  some	
  of	
  the	
  19	
  export	
  projects	
  now	
  before	
  DOE	
  are	
  approved,	
  they	
  would,	
  once	
  
operational,	
  transform	
  the	
  domestic	
  energy	
  market	
  and	
  greatly	
  increase	
  unconventional	
  
natural	
  gas	
  production.	
  	
  There	
  is	
  no	
  domestic	
  precedent	
  for	
  changes	
  of	
  the	
  magnitude	
  which	
  
DOE	
  is	
  now	
  considering.	
  
	
  
Before	
  the	
  shale	
  gas	
  boom	
  began,	
  the	
  U.S.	
  exported	
  almost	
  no	
  gas	
  beyond	
  Canada	
  and	
  Mexico,	
  
and	
  even	
  those	
  North	
  American	
  exports	
  were	
  not	
  very	
  large.	
  	
  In	
  2006,	
  for	
  instance,	
  the	
  U.S.	
  
exported	
  a	
  total	
  of	
  723.9	
  bcf	
  per	
  year	
  of	
  natural	
  gas,	
  with	
  663	
  of	
  that	
  by	
  pipeline.8	
  	
  Only	
  the	
  
remaining	
  approximately	
  60	
  bcf	
  per	
  year	
  are	
  exported	
  as	
  LNG,	
  essentially	
  all	
  of	
  it	
  going	
  to	
  Japan	
  
from	
  a	
  single	
  Alaskan	
  terminal,	
  with	
  a	
  few	
  bcf	
  to	
  Mexico	
  by	
  truck.9	
  	
  Policymakers	
  largely	
  
assumed	
  that	
  this	
  pattern	
  would	
  continue,	
  urging	
  that	
  the	
  U.S.	
  develop	
  gas	
  import	
  capacity	
  to	
  
accommodate	
  growing	
  domestic	
  demand.10	
  
	
  
The	
  situation	
  now	
  is	
  very	
  different.	
  	
  Projections	
  of	
  abundant	
  domestic	
  natural	
  gas	
  from	
  
unconventional,	
  largely	
  shale,	
  plays	
  has	
  dropped	
  domestic	
  gas	
  prices	
  to	
  record	
  lows	
  while	
  
prices	
  abroad	
  remain	
  high.	
  	
  As	
  a	
  result,	
  U.S.	
  pipeline	
  exports	
  have	
  risen,	
  pushing	
  total	
  exports	
  
over	
  1,500	
  bcf	
  per	
  year	
  (or	
  about	
  4	
  bcf	
  per	
  day),	
  and	
  investors	
  have	
  flooded	
  DOE	
  with	
  an	
  ever-­‐
growing	
  number	
  of	
  export	
  proposals.	
  	
  As	
  of	
  late	
  October	
  2012,	
  the	
  19	
  different	
  export	
  projects	
  
before	
  DOE	
  proposed	
  to	
  export	
  as	
  much	
  as	
  28.39	
  bcf	
  per	
  day	
  of	
  LNG.	
  11	
  	
  	
  Of	
  this,	
  23.71	
  bcf	
  per	
  
day	
  was	
  proposed	
  for	
  export	
  to	
  countries	
  with	
  which	
  the	
  U.S.	
  has	
  not	
  signed	
  a	
  free	
  trade	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
8	
  EIA,	
  U.S.	
  Natural	
  Gas	
  Exports	
  by	
  Country,	
  available	
  at:	
  http://www.eia.gov/dnav/ng/ng_move_expc_s1_a.htm.	
  
9	
  See	
  id.	
  
10	
  See,	
  e.g.,	
  National	
  Petroleum	
  Council,	
  Balancing	
  Natural	
  Gas	
  Policy:	
  Fueling	
  the	
  Demands	
  of	
  a	
  Growing	
  Economy	
  
at	
  36-­‐40	
  (2003)	
  
11	
  	
  Department	
  of	
  Energy	
  Office	
  of	
  Fossil	
  Energy,	
  Applications	
  Received	
  by	
  DOE/FE	
  to	
  Export	
  Domestically	
  Produced	
  
LNG	
  from	
  the	
  Lower-­‐48	
  States	
  (as	
  of	
  October	
  26,	
  2012),	
  available	
  at	
  
http://www.fossil.energy.gov/programs/gasregulation/reports/Long_Term_LNG_Export_10-­‐26-­‐12.pdf.	
  	
  Other	
  
proposals	
  to	
  export	
  at	
  least	
  2.5	
  bcf/d	
  of	
  LNG	
  have	
  also	
  been	
  reported,	
  but	
  have	
  not	
  yet	
  been	
  filed	
  with	
  DOE.	
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agreement	
  providing	
  for	
  national	
  treatment	
  of	
  natural	
  gas;	
  DOE	
  has	
  clear	
  authority	
  to	
  
disapprove	
  such	
  proposals	
  if	
  they	
  are	
  not	
  in	
  the	
  public	
  interest.	
  	
  
	
  
How	
  much	
  gas	
  is	
  28.39	
  bcf	
  per	
  day?	
  	
  It	
  is	
  equivalent	
  to	
  10,362	
  bcf	
  per	
  year.	
  By	
  comparison,	
  the	
  
entire	
  country	
  produced	
  just	
  23,000	
  bcf	
  in	
  2011,	
  meaning	
  that	
  exports	
  equivalent	
  to	
  about	
  45%	
  
of	
  domestic	
  production	
  are	
  now	
  before	
  DOE.13	
  	
  Exporting	
  this	
  much	
  gas	
  would	
  be	
  bound	
  to	
  
strongly	
  affect	
  domestic	
  gas	
  production	
  and	
  consumption	
  patterns.	
  	
  For	
  example,	
  the	
  country	
  
consumed	
  24,316	
  bcf	
  of	
  gas	
  last	
  year	
  –	
  slightly	
  more	
  than	
  it	
  produced,	
  with	
  imports	
  making	
  up	
  
much	
  of	
  the	
  difference.14	
  	
  Dedicating	
  forty	
  percent	
  of	
  U.S.	
  gas	
  production	
  to	
  export	
  would,	
  
therefore,	
  cause	
  big	
  shifts	
  in	
  the	
  domestic	
  market.	
  	
  The	
  amount	
  of	
  gas	
  slated	
  for	
  export	
  is	
  
considerably	
  more	
  than	
  the	
  7,602	
  bcf	
  that	
  the	
  entire	
  electric	
  power	
  sector	
  used	
  last	
  year,	
  and	
  
nearly	
  twice	
  as	
  much	
  gas	
  as	
  was	
  used	
  for	
  electricity	
  by	
  every	
  home	
  in	
  the	
  country.15	
  	
  If	
  this	
  
amount	
  of	
  gas	
  is	
  exported,	
  the	
  United	
  States	
  must	
  produce	
  more	
  gas,	
  use	
  less,	
  or	
  do	
  both.	
  
	
  
The	
  Energy	
  Information	
  Administration	
  (“EIA”)	
  has	
  come	
  to	
  just	
  that	
  conclusion	
  in	
  a	
  DOE-­‐
commissioned	
  January	
  2012	
  report,	
  which	
  estimated	
  that	
  about	
  two-­‐thirds	
  (63%)	
  of	
  export	
  
demand	
  will	
  be	
  met	
  by	
  increased	
  production,	
  rather	
  than	
  by	
  decreases	
  in	
  gas	
  consumption	
  
elsewhere	
  in	
  the	
  economy.16	
  	
  That	
  new	
  production,	
  in	
  turn,	
  will	
  come	
  almost	
  entirely	
  (93%)	
  
from	
  unconventional	
  gas	
  plays,	
  and	
  so	
  will	
  be	
  produced	
  by	
  fracking.	
  17	
  	
  	
  
	
  
Thus,	
  if	
  the	
  DOE	
  authorizes	
  all	
  of	
  the	
  10,362	
  bcf	
  of	
  exports	
  now	
  before	
  it,	
  about	
  63%	
  of	
  that	
  
exported	
  gas,	
  or	
  6,5282	
  bcf,	
  would	
  likely	
  be	
  from	
  new	
  production,	
  and	
  6,397	
  bcf	
  of	
  that	
  new	
  
production	
  would	
  be	
  fracked	
  gas.	
  	
  Total	
  domestic	
  gas	
  production	
  would	
  increase	
  by	
  27%.	
  	
  	
  
	
  
To	
  be	
  sure,	
  there	
  are	
  legitimate	
  questions	
  as	
  to	
  the	
  real	
  scope	
  of	
  the	
  export	
  boom.	
  	
  The	
  global	
  
LNG	
  market	
  may	
  be	
  hungry	
  for	
  U.S.	
  gas,	
  but	
  limits	
  on	
  near-­‐term	
  demand	
  and	
  regasification	
  
capacity	
  may	
  mean	
  that	
  not	
  every	
  export	
  terminal	
  will	
  be	
  built,	
  or	
  operate	
  at	
  capacity.	
  	
  On	
  the	
  
other	
  hand,	
  the	
  scramble	
  for	
  export	
  licenses	
  shows	
  no	
  signs	
  of	
  diminishing.	
  In	
  fact,	
  the	
  pace	
  and	
  
intensity	
  of	
  this	
  export	
  boom	
  seems	
  to	
  have	
  caught	
  decisionmakers	
  by	
  surprise.	
  	
  In	
  January	
  
2012,	
  DOE	
  and	
  the	
  EIA	
  assumed	
  that	
  exports	
  of	
  12	
  bcf/d	
  were	
  at	
  the	
  high	
  end	
  of	
  possible	
  
export	
  futures.18	
  	
  Export	
  applications	
  for	
  more	
  than	
  double	
  that	
  volume	
  have	
  now	
  been	
  lodged	
  
with	
  DOE.	
  	
  The	
  “high	
  end”	
  scenario	
  now	
  looks	
  decidedly	
  mid-­‐range	
  compared	
  to	
  pending	
  
applications.19	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
13	
  EIA,	
  Natural	
  Gas	
  Monthly	
  November	
  2012,	
  Table	
  1	
  (volume	
  reported	
  is	
  dry	
  gas).	
  
14	
  Id.,	
  Table	
  2.	
  
15	
  Id.	
  (electric	
  power	
  sector	
  gas	
  use	
  in	
  2011	
  was	
  7,602	
  bcf;	
  residential	
  use	
  was	
  4,730	
  bcf).	
  
16	
  EIA,	
  Effects	
  of	
  Increased	
  Natural	
  Gas	
  Exports	
  on	
  Domestic	
  Energy	
  Markets	
  (Jan.	
  2012)	
  at	
  6,	
  10-­‐11.	
  
17	
  Id.	
  at	
  11.	
  
18	
  EIA,	
  Effects	
  of	
  Increased	
  Natural	
  Gas	
  Exports	
  on	
  Domestic	
  Energy	
  Markets	
  at	
  1.	
  
19	
  In	
  its	
  Annual	
  Energy	
  Outlook	
  for	
  2012,	
  EIA	
  very	
  conservatively	
  projects	
  that	
  only	
  2.2	
  bcf/d	
  of	
  LNG	
  will	
  be	
  
exported	
  by	
  2035,	
  noting	
  that	
  this	
  projection	
  is	
  subject	
  to	
  considerable	
  regulatory	
  uncertainty.	
  	
  See	
  EIA,	
  Annual	
  
Energy	
  Outlook	
  (2012)	
  at	
  94.	
  	
  This	
  amount	
  would	
  correspond	
  to	
  about	
  a	
  470	
  bcf	
  annual	
  increase	
  in	
  unconventional	
  
natural	
  gas	
  production	
  –	
  about	
  a	
  2%	
  national	
  increase.	
  	
  Notably,	
  the	
  2.2	
  bcf	
  of	
  annual	
  LNG	
  export	
  EIA	
  
conservatively	
  projects	
  are	
  equivalent	
  to	
  the	
  export	
  proposed	
  by	
  the	
  Sabine	
  Pass	
  facility	
  which	
  DOE	
  has	
  already	
  all	
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Moreover,	
  even	
  a	
  much	
  smaller	
  gas	
  export	
  increase	
  would	
  still	
  mean	
  major	
  changes	
  in	
  the	
  U.S.	
  
gas	
  market.	
  	
  If	
  only	
  one-­‐quarter	
  of	
  the	
  proposed	
  projects	
  move	
  forward,	
  about	
  6	
  bcf/d	
  of	
  gas	
  
would	
  still	
  be	
  exported	
  –	
  the	
  equivalent	
  of	
  2,190	
  bcf	
  annually.	
  	
  That	
  demand	
  would,	
  in	
  turn,	
  be	
  
accompanied	
  by	
  about	
  1,172	
  bcf	
  of	
  new	
  unconventional	
  gas	
  production	
  if	
  the	
  EIA	
  is	
  correct,	
  
increasing	
  U.S.	
  gas	
  production	
  overall	
  by	
  5%.	
  	
  	
  
	
  
Proposed	
  export	
  terminal	
  sites	
  are	
  on	
  all	
  three	
  U.S.	
  sea	
  coasts.	
  	
  Most	
  applications	
  are	
  focused	
  
on	
  the	
  Gulf	
  Coast,	
  but	
  applicants	
  have	
  also	
  filed	
  to	
  export	
  from	
  Atlantic	
  coastal	
  sites	
  in	
  
Maryland	
  and	
  Georgia	
  and	
  from	
  Pacific	
  coastal	
  sites	
  in	
  Oregon.	
  	
  	
  Between	
  the	
  terminals	
  
themselves,	
  the	
  pipelines	
  required	
  to	
  feed	
  them	
  with	
  gas,	
  the	
  barge	
  traffic	
  they	
  will	
  engender	
  
and,	
  of	
  course,	
  the	
  fracking	
  boom	
  they	
  will	
  support	
  and	
  extend,	
  few	
  regions	
  of	
  the	
  United	
  
States	
  will	
  be	
  untouched	
  by	
  LNG	
  export.	
  
	
  

I I I .  Environmental	
   Implications	
  of	
  Export	
  
	
  
Producing	
  and	
  exporting	
  large	
  volumes	
  of	
  natural	
  gas	
  will	
  have	
  significant	
  environmental	
  
implications	
  that	
  are	
  best	
  evaluated	
  in	
  the	
  NEPA	
  process	
  with	
  an	
  Environmental	
  Impact	
  
Statement.	
  	
  The	
  urgency	
  of	
  a	
  comprehensive	
  look	
  is	
  clear	
  from	
  an	
  examination	
  of	
  a	
  subset	
  of	
  
those	
  effects:	
  	
  impacts	
  associated	
  directly	
  with	
  increasing	
  gas	
  production,	
  impacts	
  from	
  changes	
  
in	
  the	
  gas	
  market	
  associated	
  with	
  export,	
  and	
  impacts	
  associated	
  with	
  export	
  itself,	
  particularly	
  
its	
  implications	
  for	
  climate	
  change.	
  
	
  

A.  The	
  Environmental	
   Impacts	
  of	
   Increased	
  Unconventional	
  Gas	
  
Production	
  

	
  
While	
  the	
  DOE’s	
  Office	
  of	
  Fossil	
  Energy	
  continues	
  to	
  consider	
  pending	
  export	
  applications,	
  the	
  
Secretary	
  of	
  Energy	
  Advisory	
  Board	
  has	
  been	
  sounding	
  the	
  alarm	
  about	
  the	
  fracking	
  process	
  on	
  
which	
  export	
  depends.	
  	
  Its	
  Shale	
  Gas	
  Production	
  Subcommittee	
  issued	
  a	
  detailed	
  set	
  of	
  
recommendations	
  in	
  late	
  2011,	
  emphasizing	
  that	
  a	
  substantially	
  enhanced	
  regulatory	
  and	
  
research	
  effort	
  is	
  needed	
  to	
  ensure	
  that	
  unconventional	
  natural	
  gas	
  production	
  can	
  move	
  
forward	
  safely.	
  	
  	
  
	
  
The	
  Subcommittee,	
  composed	
  of	
  nationally-­‐regarded	
  independent	
  experts,	
  wrote	
  that	
  it	
  
“believes	
  that	
  if	
  action	
  is	
  not	
  taken	
  to	
  reduce	
  the	
  environmental	
  impact	
  accompanying	
  the	
  very	
  
considerable	
  expansion	
  of	
  shale	
  gas	
  production	
  expected	
  across	
  the	
  country	
  –	
  perhaps	
  as	
  many	
  
as	
  100,000	
  wells	
  over	
  the	
  next	
  several	
  decades	
  –	
  there	
  is	
  a	
  real	
  risk	
  of	
  serious	
  environmental	
  
consequences	
  causing	
  a	
  loss	
  of	
  public	
  confidence	
  that	
  could	
  delay	
  or	
  stop	
  this	
  activity.”20	
  	
  	
  As	
  of	
  
late	
  2011,	
  the	
  Subcommittee	
  warned	
  that	
  “progress	
  to	
  date	
  is	
  less	
  than	
  the	
  Subcommittee	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
but	
  approved.	
  	
  The	
  EIA	
  projection	
  thus	
  functionally	
  assumes	
  that	
  none	
  of	
  the	
  other	
  projects	
  now	
  before	
  DOE	
  are	
  
built.	
  	
  While	
  that	
  might	
  occur,	
  it	
  is	
  obviously	
  prudent	
  to	
  consider	
  the	
  impacts	
  of	
  other	
  projects.	
  
20	
  Secretary	
  of	
  Energy	
  Advisory	
  Board	
  Shale	
  Gas	
  Production	
  Subcommittee	
  (“SEAB”),	
  Second-­‐Ninety	
  Day	
  Report	
  
(Nov.	
  18,	
  2011)	
  at	
  10.	
  

7Look Before the LNG Leap: Why Policymakers and the Public Need Fair Disclosure Before Exports of Fracked Gas Start



	
  

	
  

hoped.”21	
  It	
  cautioned	
  that	
  “some	
  concerted	
  and	
  sustained	
  action	
  is	
  needed	
  to	
  avoid	
  excessive	
  
environmental	
  impacts	
  of	
  shale	
  gas	
  production	
  and	
  the	
  consequent	
  risk	
  of	
  public	
  opposition	
  to	
  
its	
  continuation	
  and	
  expansion.”22	
  
	
  
As	
  the	
  Subcommittee	
  recognized,	
  the	
  impacts	
  of	
  unconventional	
  gas	
  production	
  stretch	
  across	
  
multiple	
  mediums	
  and	
  contexts.	
  	
  Its	
  recommendations	
  identify	
  areas	
  for	
  improvement	
  in	
  
managing	
  air	
  pollution,	
  water	
  pollution,	
  subsurface	
  contamination,	
  land	
  use,	
  and	
  community	
  
impacts.23	
  	
  The	
  Subcommittee	
  also	
  issued	
  an	
  urgent	
  call	
  for	
  improved	
  transparency	
  and	
  
disclosure	
  throughout	
  the	
  process,	
  and	
  for	
  greatly	
  enhanced	
  research	
  and	
  development	
  to	
  
better	
  understand	
  and	
  improve	
  production	
  processes.24	
  	
  	
  
	
  
Significant	
  environmental	
  impacts	
  associated	
  with	
  unconventional	
  natural	
  gas	
  production,	
  and	
  
hence	
  with	
  export,	
  include	
  the	
  following:	
  
	
  

Air	
  Pollution	
  
	
  
Natural	
  gas	
  production	
  has	
  significant	
  air	
  quality	
  impacts.	
  As	
  the	
  DOE’s	
  Shale	
  Gas	
  Subcommittee	
  
summarized	
  the	
  matter	
  last	
  August:	
  
	
  

Shale	
  gas	
  production,	
  including	
  exploration,	
  drilling,	
  venting/flaring,	
  
equipment	
  operation,	
  gathering,	
  accompanying	
  vehicular	
  traffic,	
  results	
  
in	
  the	
  emission	
  of	
  ozone	
  precursors	
  (volatile	
  organic	
  compounds	
  (VOCs),	
  
and	
  nitrogen	
  oxides),	
  particulates	
  from	
  diesel	
  exhaust,	
  toxic	
  air	
  pollutants	
  
and	
  greenhouse	
  gases	
  (GHG),	
  such	
  as	
  methane.	
  
	
  
As	
  shale	
  gas	
  operations	
  expand	
  across	
  the	
  nation	
  these	
  air	
  emissions	
  
have	
  become	
  an	
  increasing	
  matter	
  of	
  concern	
  at	
  the	
  local,	
  regional	
  and	
  
national	
  level.	
  Significant	
  air	
  quality	
  impacts	
  from	
  oil	
  and	
  gas	
  operations	
  
in	
  Wyoming,	
  Colorado,	
  Utah	
  and	
  Texas	
  are	
  well	
  documented,	
  and	
  air	
  
quality	
  issues	
  are	
  of	
  increasing	
  concern	
  in	
  the	
  Marcellus	
  region	
  (in	
  parts	
  
of	
  Ohio,	
  Pennsylvania,	
  West	
  Virginia	
  and	
  New	
  York).25	
  

	
  
The	
  tight	
  link	
  between	
  gas	
  production	
  and	
  ground-­‐level	
  ozone,	
  or	
  smog,	
  is	
  a	
  particularly	
  
pressing	
  problem.	
  	
  The	
  gas	
  industry	
  is	
  a	
  major	
  source	
  of	
  two	
  major	
  ozone	
  precursors:	
  VOCs	
  and	
  
NOx.26	
  	
  Smog	
  harms	
  the	
  respiratory	
  system	
  and	
  has	
  been	
  linked	
  to	
  premature	
  death,	
  heart	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
21	
  Id.	
  
22	
  Id.	
  
23	
  Id.	
  at	
  Annex	
  C.	
  
24	
  Id.	
  
25	
  SEAB,	
  First	
  Ninety	
  Day	
  Report	
  (August	
  18,	
  2011)	
  at	
  15.	
  
26	
  See,	
  e.g.,	
  Al	
  Armendariz,	
  Emissions	
  from	
  Natural	
  Gas	
  Production	
  in	
  the	
  Barnett	
  Shale	
  Area	
  and	
  Opportunities	
  for	
  
Cost-­‐Effective	
  Improvements	
  (Jan.	
  26,	
  2009),	
  available	
  at	
  
http://www.edf.org/documents/9235_Barnett_Shale_Report.pdf	
  (hereinafter	
  “Barnett	
  Shale	
  Report”).	
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failure,	
  chronic	
  respiratory	
  damage,	
  and	
  premature	
  aging	
  of	
  the	
  lungs.27	
  	
  Smog	
  may	
  also	
  
exacerbate	
  existing	
  respiratory	
  illnesses,	
  such	
  as	
  asthma	
  and	
  emphysema,	
  or	
  cause	
  chest	
  pain,	
  
coughing,	
  throat	
  irritation	
  and	
  congestion.	
  	
  Children,	
  the	
  elderly,	
  and	
  people	
  with	
  existing	
  
respiratory	
  conditions	
  are	
  the	
  most	
  at	
  risk	
  from	
  ozone	
  pollution.28	
  	
  	
  
	
  
As	
  a	
  result	
  of	
  significant	
  VOC	
  and	
  NOx	
  emissions	
  associated	
  with	
  oil	
  and	
  gas	
  development,	
  
numerous	
  areas	
  of	
  the	
  country	
  with	
  heavy	
  concentrations	
  of	
  drilling	
  are	
  now	
  suffering	
  from	
  
serious	
  ozone	
  problems.	
  	
  For	
  example,	
  the	
  Dallas	
  Fort	
  Worth	
  area	
  in	
  Texas	
  is	
  home	
  to	
  
substantial	
  oil	
  and	
  gas	
  development.	
  	
  Within	
  the	
  Barnett	
  shale	
  region,	
  as	
  of	
  July	
  2012,	
  there	
  
were	
  16,213	
  gas	
  wells	
  and	
  another	
  2,764	
  wells	
  permitted.29	
  	
  Of	
  the	
  nine	
  counties	
  surrounding	
  
the	
  Dallas	
  Fort	
  Worth	
  area	
  that	
  EPA	
  has	
  designated	
  as	
  in	
  “nonattainment”	
  with	
  national	
  air	
  
quality	
  standards	
  for	
  ozone,	
  five	
  contain	
  significant	
  oil	
  and	
  gas	
  development.30	
  A	
  2009	
  study	
  
found	
  that	
  summertime	
  emissions	
  of	
  smog-­‐forming	
  pollutants	
  from	
  gas	
  production	
  in	
  these	
  
counties	
  were	
  roughly	
  comparable	
  to	
  emissions	
  from	
  all	
  the	
  cars	
  in	
  those	
  same	
  areas.31	
  	
  These	
  
nonattainment	
  designations	
  are	
  particularly	
  striking	
  because	
  the	
  current	
  ozone	
  standard	
  is	
  set	
  
below	
  the	
  level	
  EPA’s	
  own	
  scientific	
  advisors	
  recommend	
  as	
  adequate	
  to	
  protect	
  public	
  
health.32	
  	
  That	
  gas	
  production	
  emissions	
  can	
  cause	
  violations	
  even	
  of	
  this	
  relatively	
  lax	
  standard	
  
underlines	
  their	
  severity.	
  

	
  
Oil	
  and	
  gas	
  development	
  has	
  also	
  brought	
  serious	
  ozone	
  pollution	
  problems	
  to	
  rural	
  areas,	
  such	
  
as	
  western	
  Wyoming.33	
  On	
  March	
  12,	
  2009,	
  the	
  governor	
  of	
  Wyoming	
  recommended	
  that	
  EPA	
  
designate	
  Wyoming’s	
  Upper	
  Green	
  River	
  Basin	
  as	
  an	
  ozone	
  nonattainment	
  area	
  under	
  EPA’s	
  
current	
  ozone.34	
  	
  The	
  Wyoming	
  Department	
  of	
  Environmental	
  Quality	
  conducted	
  an	
  extended	
  
assessment	
  of	
  the	
  ozone	
  pollution	
  problem	
  and	
  found	
  that	
  it	
  was	
  “primarily	
  due	
  to	
  local	
  
emissions	
  from	
  oil	
  and	
  gas	
  .	
  .	
  .	
  development	
  activities:	
  drilling,	
  production,	
  storage,	
  transport,	
  
and	
  treating.”35	
  	
  In	
  the	
  winter	
  of	
  2010-­‐2011,	
  the	
  residents	
  of	
  Sublette	
  County	
  suffered	
  thirteen	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
27	
  See,	
  e.g.,	
  Jerrett	
  et	
  al.,	
  Long-­‐Term	
  Ozone	
  Exposure	
  and	
  Mortality,	
  New	
  England	
  Journal	
  of	
  Medicine	
  (Mar.	
  12,	
  
2009),	
  available	
  at	
  http://www.nejm.org/doi/full/10.1056/NEJMoa0803894#t=articleTop.	
  
28	
  See	
  EPA,	
  Ground-­‐Level	
  Ozone,	
  Health	
  Effects,	
  available	
  at	
  http://www.epa.gov/glo/health.html;	
  EPA,	
  Nitrogen	
  
Dioxide,	
  Health,	
  available	
  at	
  http://www.epa.gov/air/nitrogenoxides/health.html.	
  	
  
29	
  Texas	
  Railroad	
  Commission,	
  http://www.rrc.state.tx.us/data/fielddata/barnettshale.pdf	
  (Accessed	
  Sept.	
  25,	
  
2012).	
  
30	
  Barnett	
  Shale	
  Report	
  at	
  1,	
  3.	
  
31	
  Id.	
  at	
  1,	
  25-­‐26.	
  
32	
  See,e.g.,	
  Elizabeth	
  Shogren,	
  NPR,	
  EPA	
  Seeks	
  to	
  Tighten	
  Ozone	
  Standards	
  (July	
  24,	
  2011)	
  (when	
  EPA	
  set	
  the	
  
current	
  standards	
  it	
  “ignored	
  the	
  advice	
  of	
  its	
  own	
  panel	
  of	
  outside	
  scientific	
  advisers”).	
  	
  EPA	
  has	
  since	
  opted	
  not	
  
to	
  immediately	
  update	
  the	
  out-­‐dated	
  standards,	
  but	
  revisions	
  may	
  be	
  forthcoming	
  next	
  year.	
  
33	
  Schnell,	
  R.C,	
  et	
  al.	
  (2009),	
  “Rapid	
  photochemical	
  production	
  of	
  ozone	
  at	
  high	
  concentrations	
  in	
  a	
  rural	
  site	
  during	
  
winter,”	
  Nature	
  Geosci.	
  2	
  (120	
  –	
  122).	
  DOI:	
  10.1038/NGEO415.	
  
34	
  See	
  Letter	
  from	
  Wyoming	
  Governor	
  Dave	
  Freudenthal	
  to	
  Carol	
  Rushin,	
  Acting	
  Regional	
  Administrator,	
  USEPA	
  
Region	
  8,	
  (Mar.	
  12,	
  2009)	
  (“Wyoming	
  8-­‐Hour	
  Ozone	
  Designation	
  Recommendations”),	
  available	
  at	
  
http://deq.state.wy.us/out/downloads/Rushin%20Ozone.pdf;	
  Wyoming	
  Department	
  of	
  Environmental	
  Quality,	
  
Technical	
  Support	
  Document	
  I	
  for	
  Recommended	
  8-­‐hour	
  Ozone	
  Designation	
  of	
  the	
  Upper	
  Green	
  River	
  Basin	
  
(March	
  26,	
  2009)	
  (“Wyoming	
  Nonattainment	
  Analysis”),	
  at	
  vi-­‐viii,	
  23-­‐26,	
  94-­‐05,	
  available	
  at	
  
http://deq.state.wy.us/out/downloads/Ozone%20TSD_final_rev%203-­‐30-­‐09_jl.pdf.	
  
35	
  Wyoming	
  Nonattainment	
  Analysis	
  at	
  viii.	
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days	
  with	
  ozone	
  concentrations	
  considered	
  “unhealthy”	
  under	
  EPA’s	
  current	
  air-­‐quality	
  index,	
  
including	
  days	
  when	
  the	
  ozone	
  levels	
  exceeded	
  the	
  worst	
  days	
  of	
  smog	
  pollution	
  in	
  Los	
  
Angeles.36	
  	
  	
  
	
  
As	
  oil	
  and	
  gas	
  production	
  moves	
  into	
  new	
  areas	
  ozone	
  problems	
  are	
  likely	
  to	
  follow.	
  	
  For	
  
example,	
  regional	
  air	
  quality	
  models	
  predict	
  that	
  gas	
  development	
  in	
  the	
  Haynesville	
  shale	
  will	
  
increase	
  ozone	
  pollution	
  in	
  northeast	
  Texas	
  and	
  northwest	
  Louisiana	
  and	
  may	
  lead	
  to	
  violations	
  
of	
  ozone	
  air	
  quality	
  standards.37	
  	
  Experts	
  also	
  anticipate	
  air	
  quality	
  problems	
  associated	
  with	
  
development	
  of	
  the	
  Marcellus	
  shale	
  in	
  the	
  Mid-­‐Atlantic	
  region.38	
  	
  
	
  
Ozone	
  pollution	
  is	
  not	
  the	
  only	
  danger	
  associated	
  with	
  natural	
  gas	
  production,	
  however.	
  Toxic	
  
air	
  emissions	
  are	
  also	
  a	
  significant	
  concern.	
  Emissions	
  from	
  gas	
  fields	
  contain	
  carcinogenic	
  
compounds,	
  including	
  benzene,	
  which	
  are	
  associated	
  with	
  significant	
  increases	
  in	
  cancer	
  risk.	
  	
  
In	
  fact,	
  Colorado	
  researchers	
  sampling	
  the	
  air	
  near	
  a	
  field	
  there	
  recently	
  determined	
  that	
  
residents	
  living	
  within	
  half	
  a	
  mile	
  of	
  from	
  wells	
  were	
  at	
  increased	
  risk	
  of	
  cancer,	
  compared	
  to	
  
those	
  living	
  further	
  away,	
  due	
  to	
  long-­‐term	
  exposure	
  to	
  toxic	
  leaks.39	
  	
  As	
  the	
  industry	
  expands,	
  
this	
  toxic	
  problem	
  will	
  come	
  with	
  it.	
  
	
  
In	
  addition	
  to	
  these	
  serious	
  problems,	
  the	
  industry	
  poses	
  a	
  significant	
  threat	
  to	
  the	
  global	
  
climate.	
  The	
  natural	
  gas	
  industry	
  is	
  also	
  among	
  the	
  very	
  largest	
  sources	
  of	
  methane	
  pollution	
  in	
  
the	
  country.	
  Methane	
  is	
  a	
  potent	
  greenhouse	
  gas,	
  and	
  these	
  emissions	
  rank	
  the	
  industry	
  as	
  the	
  
second	
  largest	
  industrial	
  greenhouse	
  gas	
  source,	
  second	
  only	
  to	
  power	
  production.40	
  Because	
  
fracking	
  operations	
  tend	
  to	
  produce	
  substantially	
  more	
  methane,	
  and	
  are	
  also	
  supporting	
  new	
  
well	
  development	
  across	
  the	
  country,	
  unconventional	
  natural	
  gas	
  production	
  is	
  increasing	
  these	
  
emissions.	
  EPA	
  has	
  recently	
  estimated	
  annual	
  industry	
  methane	
  emissions	
  as	
  the	
  equivalent	
  of	
  
328	
  million	
  metric	
  tons	
  of	
  CO2.

41	
  	
  	
  
	
  
This	
  pollution	
  will	
  remain	
  a	
  serious	
  danger	
  even	
  though	
  EPA	
  has	
  recently	
  finalized	
  its	
  first	
  
attempt	
  at	
  comprehensive	
  air	
  pollution	
  controls	
  for	
  the	
  industry.42	
  	
  While	
  these	
  standards	
  will	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
36	
  EPA,	
  Daily	
  Ozone	
  AQI	
  Levels	
  in	
  2011	
  for	
  Sublette	
  County,	
  Wyoming,	
  available	
  at	
  http://www.epa.gov/cgi-­‐
bin/broker?msaorcountyName=countycode&msaorcountyValue=56035&poll=44201&county	
  
=56035&msa=-­‐1&sy=2011&flag=Y&_debug=2&_service=data&_program=dataprog.trend_tile_dm.sas.;	
  see	
  also	
  
Wendy	
  Koch,	
  Wyoming's	
  Smog	
  Exceeds	
  Los	
  Angeles'	
  Due	
  to	
  Gas	
  Drilling,	
  USA	
  Today,	
  available	
  at	
  
http://content.usatoday.com/communities/greenhouse/post/2011/03/wyomings-­‐smog-­‐exceeds-­‐los-­‐angeles-­‐due-­‐
to-­‐gas-­‐drilling/1.	
  
37	
  See	
  Kemball-­‐Cook	
  et	
  al.,	
  Ozone	
  Impacts	
  of	
  Natural	
  Gas	
  development	
  in	
  the	
  Haynesville	
  Shale	
  44	
  Environ.	
  Sci.	
  
Technol.	
  9357,	
  9362	
  (Nov.	
  18,	
  2010).	
  	
  	
  
38	
  Elizabeth	
  Shogren,	
  Air	
  Quality	
  Concerns	
  Threaten	
  Natural	
  Gas's	
  Image,	
  National	
  Public	
  Radio	
  (June	
  21,	
  2011),	
  
available	
  at	
  http://www.npr.org/2011/06/21/137197991/air-­‐quality-­‐concerns-­‐threaten-­‐natural-­‐gas-­‐image.	
  
39	
  See	
  generally	
  Lisa	
  McKenzie	
  et	
  al.,	
  Human	
  health	
  risk	
  assessment	
  of	
  air	
  emissions	
  from	
  development	
  of	
  
unconventional	
  natural	
  gas	
  resources,	
  Sci.	
  Total	
  Environment	
  (May	
  2012),	
  abstract	
  available	
  at:	
  
http://www.ncbi.nlm.nih.gov/pubmed/22444058.	
  
40	
  See	
  EPA,	
  Inventory	
  of	
  US	
  Greenhouse	
  Gas	
  Emissions	
  and	
  Sinks	
  1990-­‐2010	
  (2012).	
  
41	
  See	
  74	
  Fed.	
  Reg.	
  52,738,	
  52,756	
  (Aug.	
  23,	
  2011).	
  
42	
  See	
  77	
  Fed.	
  Reg.	
  49,490	
  (Aug.	
  16,	
  2012).	
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play	
  a	
  significant	
  role	
  in	
  reducing	
  air	
  pollution	
  from	
  new	
  infrastructure,	
  many	
  new	
  sources	
  and	
  
existing	
  infrastructure	
  escape	
  regulation.	
  	
  Moreover,	
  the	
  standards	
  do	
  not	
  regulate	
  methane	
  
directly.	
  As	
  a	
  result,	
  air	
  pollution	
  from	
  production	
  will	
  continue	
  to	
  be	
  a	
  serious	
  problem,	
  despite	
  
this	
  important	
  first	
  regulatory	
  effort.	
  	
  
	
  
	
   Water	
  Pollution	
  
	
  
Much	
  public	
  concern	
  over	
  expanded	
  fracking	
  operations	
  has	
  focused	
  on	
  water	
  pollution,	
  and	
  
with	
  good	
  reason.	
  	
  Significant	
  water	
  resource	
  impacts	
  can	
  occur	
  throughout	
  the	
  production	
  
process.	
  
	
  
Fracking	
  requires	
  large	
  volumes	
  of	
  water	
  per	
  well.	
  While	
  operators	
  have	
  sought	
  to	
  reduce	
  their	
  
water	
  demands	
  in	
  some	
  areas,	
  numerous	
  sources	
  indicate	
  that	
  fracturing	
  a	
  single	
  well	
  requires	
  
at	
  least	
  1	
  to	
  5	
  million	
  gallons	
  of	
  water.43	
  Water	
  withdrawals	
  can	
  harm	
  aquatic	
  ecosystems	
  and	
  
human	
  communities	
  by	
  reducing	
  instream	
  flows—especially	
  in	
  small	
  headwaters	
  streams	
  -­‐-­‐	
  and	
  
by	
  harming	
  aquatic	
  organisms	
  at	
  water	
  intake	
  structures.44	
  Where	
  water	
  is	
  withdrawn	
  from	
  
aquifers	
  rather	
  than	
  surface	
  sources,	
  withdrawal	
  risks	
  permanent	
  depletion.45	
  	
  Withdrawals	
  for	
  
fracking	
  pose	
  a	
  greater	
  risk	
  than	
  other	
  withdrawals,	
  because	
  fracking	
  is	
  a	
  consumptive	
  use.	
  
Fluid	
  injected	
  during	
  the	
  fracking	
  process	
  is	
  ideally	
  deposited	
  below	
  freshwater	
  aquifers	
  and	
  
into	
  sealed	
  formations,	
  so	
  much	
  of	
  it	
  never	
  returns	
  to	
  the	
  surface.	
  
	
  
The	
  well-­‐site	
  management	
  of	
  fracking	
  fluid	
  and	
  wastes,	
  including	
  flowback	
  water,	
  poses	
  water	
  
quality	
  risks	
  throughout	
  the	
  process.	
  	
  Spills	
  at	
  the	
  surface,	
  leaks	
  through	
  well	
  casings,	
  and	
  
contaminant	
  migration	
  from	
  the	
  fracking	
  site	
  itself	
  can	
  all	
  contaminate	
  ground	
  and	
  surface	
  
water.	
  
	
  
Fracturing	
  fluid	
  itself	
  contains	
  many	
  chemicals	
  that	
  present	
  health	
  risks.	
  	
  Diesel	
  fuel	
  and	
  similar	
  
compounds	
  pose	
  particularly	
  pressing	
  risks.	
  The	
  DOE	
  Subcommittee	
  singled	
  out	
  diesel	
  for	
  its	
  
harmful	
  effects	
  and	
  recommended	
  that	
  it	
  be	
  banned	
  from	
  use	
  as	
  a	
  fracturing	
  fluid	
  additive.46	
  
The	
  minority	
  staff	
  of	
  the	
  House	
  Committee	
  on	
  Energy	
  and	
  Commerce	
  determined	
  that	
  despite	
  
diesel’s	
  risks,	
  between	
  2005	
  and	
  2009,	
  “oil	
  and	
  gas	
  service	
  companies	
  injected	
  32.2	
  million	
  
gallons	
  of	
  diesel	
  fuel	
  or	
  hydraulic	
  fracturing	
  fluids	
  containing	
  diesel	
  fuel	
  in	
  wells	
  in	
  19	
  states.”47	
  	
  
	
  	
  
Fracking	
  fluids	
  are	
  not	
  the	
  only	
  source	
  of	
  potential	
  contamination.48	
  	
  Fluid	
  naturally	
  occurring	
  in	
  
the	
  target	
  formation	
  “may	
  include	
  brine,	
  gases	
  (e.g.	
  methane,	
  ethane),	
  trace	
  metals,	
  naturally	
  
occurring	
  radioactive	
  elements	
  (e.g.	
  radium,	
  uranium)	
  and	
  organic	
  compounds.”	
  49	
  	
  Inadequate	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
43	
  See,	
  e.g.,	
  SEAB,	
  First	
  Ninety-­‐Day	
  Report	
  at	
  19;	
  NY	
  RDSGEIS	
  6-­‐10.	
  
44	
  NY	
  RDSGEIS	
  at	
  6-­‐3,	
  6-­‐4.	
  
45	
  Id.	
  6-­‐5;	
  SEAB,	
  First	
  Ninety	
  Day	
  report	
  at	
  19	
  (“[I]n	
  some	
  regions	
  and	
  localities	
  there	
  are	
  significant	
  concerns	
  about	
  
consumptive	
  water	
  use	
  for	
  shale	
  gas	
  development.”).	
  
46	
  	
  Id.	
  at	
  25.	
  
47	
  Letter	
  from	
  Reps.	
  Waxman,	
  Markey,	
  and	
  DeGette	
  to	
  EPA	
  Administrator	
  Lisa	
  Jackson	
  (Jan.	
  31,	
  2011)	
  at	
  1.	
  
48	
  NY	
  RDSGEIS	
  at	
  5-­‐75	
  to	
  5-­‐78	
  
49	
  SEAB	
  First	
  Ninety-­‐Day	
  Report	
  at	
  21.	
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well	
  cementing,	
  among	
  other	
  faults,	
  can	
  allow	
  these	
  substances	
  to	
  contaminate	
  groundwater	
  
resources.50	
  	
  Storage,	
  transport,	
  and	
  treatment	
  of	
  produced	
  water	
  on	
  the	
  surface	
  create	
  risks	
  of	
  
spills	
  and	
  inadequate	
  disposal,	
  providing	
  another	
  vector	
  for	
  contamination	
  of	
  surface	
  and	
  
groundwater	
  resources.51	
  	
  	
  	
  
	
  
Properly	
  treating	
  these	
  waste	
  products,	
  and	
  other	
  production	
  waste,	
  is	
  essential	
  to	
  protecting	
  
water	
  quality.	
  	
  Limited	
  treatment	
  capacity	
  and	
  the	
  challenges	
  of	
  safely	
  using	
  underground	
  
injection	
  as	
  an	
  alternative	
  disposal	
  method	
  for	
  large	
  volumes	
  of	
  waste	
  are	
  pressing	
  problems.	
  	
  
Treating	
  and	
  discharging	
  extremely	
  salty,	
  highly-­‐contaminated	
  wastewater	
  is	
  energy-­‐intensive	
  
and	
  technically	
  difficult,	
  and	
  can	
  put	
  surface	
  streams	
  at	
  risk.	
  	
  Meanwhile,	
  injection	
  also	
  faces	
  
challenges,	
  as	
  not	
  all	
  regions	
  have	
  substantial	
  injection	
  capacity	
  and	
  injection	
  wells	
  themselves	
  
have	
  been	
  associated	
  with	
  earthquakes	
  of	
  up	
  to	
  4.0	
  on	
  the	
  Richter	
  scale.52	
  	
  	
  
	
  
Finally,	
  sediment	
  contamination	
  associated	
  with	
  the	
  significant	
  land	
  disturbance	
  and	
  
construction	
  activities	
  needed	
  to	
  construct	
  and	
  manage	
  a	
  well	
  field	
  is	
  a	
  persistent	
  challenge.	
  	
  
Run-­‐off	
  from	
  production	
  sites	
  can	
  readily	
  contaminate	
  streams	
  without	
  careful	
  management.	
  
	
  
Incidents	
  of	
  water	
  contamination	
  from	
  various	
  phases	
  of	
  the	
  production	
  process	
  have	
  been	
  
widely	
  reported.	
  	
  Although	
  EPA,	
  other	
  federal	
  agencies	
  and	
  some	
  states	
  have	
  begun	
  to	
  move	
  
forward	
  with	
  regulatory	
  responses,	
  many	
  of	
  these	
  challenges	
  remain	
  unresolved.	
  	
  Thus,	
  
increased	
  gas	
  production	
  for	
  export	
  will	
  be	
  accompanied	
  by	
  increasing	
  risks	
  of	
  water	
  pollution.	
  
	
  
	
   Land	
  and	
  Community	
  Impacts	
  
	
  
Intense	
  gas	
  production	
  can	
  transform	
  entire	
  regions.	
  	
  The	
  gas	
  boom	
  means	
  hundreds	
  of	
  
thousands	
  of	
  new	
  wells,	
  along	
  with	
  the	
  vast	
  infrastructure	
  of	
  roads,	
  pipelines,	
  and	
  support	
  
facilities	
  they	
  require.	
  	
  This	
  landscape-­‐level	
  industrialization	
  can	
  transform	
  formerly	
  rural	
  areas	
  
into	
  vast	
  construction	
  sites,	
  with	
  thousands	
  of	
  trucks	
  moving	
  down	
  an	
  expanding	
  webwork	
  of	
  
gravel	
  roads.	
  	
  This	
  landscape	
  change,	
  too,	
  is	
  a	
  significant	
  environmental	
  impact	
  of	
  increasing	
  gas	
  
production.	
  
	
  
The	
  scope	
  of	
  potential	
  change	
  is	
  great.	
  	
  Each	
  well	
  pad	
  alone	
  occupies	
  roughly	
  3	
  acres,	
  and	
  
associated	
  infrastructure	
  (roads,	
  water	
  impoundments,	
  and	
  pipelines)	
  more	
  than	
  doubles	
  this	
  
figure.53	
  Many	
  of	
  these	
  acres	
  remain	
  disturbed	
  through	
  the	
  life	
  of	
  the	
  well,	
  estimated	
  to	
  be	
  20	
  
to	
  40	
  years.54	
  This	
  directly	
  disturbed	
  land	
  is	
  generally	
  no	
  longer	
  suitable	
  as	
  wildlife	
  habitat.	
  Id.	
  at	
  
6-­‐68.	
  In	
  addition	
  to	
  this	
  direct	
  disturbance,	
  indirect	
  habitat	
  loss	
  occurs	
  as	
  areas	
  around	
  the	
  
directly	
  disturbed	
  land	
  lose	
  essential	
  habitat	
  characteristics.	
  	
  As	
  New	
  York	
  regulators,	
  for	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
50	
  Id.	
  at	
  20.	
  
51	
  See	
  NY	
  RDSGEIS	
  at	
  1-­‐12	
  (describing	
  risks	
  of	
  fluid	
  containment	
  at	
  the	
  well	
  pad).	
  
52	
  See,	
  e.g.,	
  Columbia	
  University,	
  Lamont-­‐Doherty	
  Earth	
  Observatory,	
  Ohio	
  Quakes	
  Probably	
  Triggered	
  by	
  Waste	
  
Disposal	
  Well,	
  Say	
  Seismologists	
  (Jan.	
  6,	
  2012);	
  Alexis	
  Flynn,	
  	
  Study	
  Ties	
  Fracking	
  to	
  Quakes	
  in	
  England,	
  Wall	
  Street	
  
Journal	
  (Nov.	
  3,	
  2011).	
  
53	
  NY	
  RDSGEIS	
  at	
  5-­‐5.	
  
54	
  Id.	
  at	
  6-­‐13.	
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instance,	
  report,	
  “[r]esearch	
  has	
  shown	
  measureable	
  impacts	
  often	
  extend	
  at	
  least	
  330	
  feet	
  
(100	
  meters)	
  into	
  forest	
  adjacent	
  to	
  an	
  edge.”55	
  	
  
	
  
These	
  effects	
  will	
  harm	
  rural	
  economies	
  and	
  decrease	
  property	
  values,	
  as	
  major	
  gas	
  
infrastructure	
  transforms	
  and	
  distorts	
  the	
  existing	
  landscape.	
  	
  United	
  States	
  Geological	
  Survey	
  
researchers,	
  reviewing	
  recent	
  patterns	
  of	
  unconventional	
  gas	
  extraction,	
  combined	
  with	
  
coalbed	
  methane	
  projects,	
  report	
  that	
  these	
  activities	
  create	
  “potentially	
  serious	
  patterns	
  of	
  
disturbance	
  on	
  the	
  landscape.”56	
  
	
  
Pennsylvania	
  presents	
  a	
  particularly	
  striking	
  example	
  of	
  the	
  many	
  ways	
  in	
  which	
  gas	
  production	
  
can	
  transform	
  a	
  landscape.	
  	
  A	
  recent	
  state	
  study	
  of	
  drilling	
  in	
  Pennsylvania’s	
  hitherto	
  relatively	
  
undisturbed	
  forest	
  lands	
  found	
  that	
  the	
  forests	
  have	
  been	
  so	
  thoroughly	
  fragmented	
  and	
  
disrupted	
  by	
  the	
  influx	
  of	
  gas	
  activity	
  that	
  “zero”	
  remaining	
  acres	
  of	
  the	
  state	
  forests	
  are	
  
suitable	
  for	
  further	
  leasing	
  with	
  surface	
  disturbing	
  activities.57	
  	
  	
  
	
  
Increased	
  gas	
  production	
  for	
  export	
  can	
  be	
  expected	
  to	
  intensify	
  and	
  extend	
  these	
  impacts	
  to	
  
new	
  regions	
  as	
  drilling	
  continues	
  to	
  meet	
  increased	
  demand.	
  
	
  
Summary	
  
	
  
The	
  environmental	
  impacts	
  of	
  increasing	
  gas	
  production	
  of	
  course	
  extend	
  well	
  beyond	
  those	
  
captured	
  by	
  this	
  short	
  summary.	
  	
  There	
  are	
  real	
  environmental	
  risks	
  inherent	
  in	
  every	
  phase	
  of	
  
gas’s	
  life-­‐cycle,	
  from	
  site	
  preparation	
  to	
  drilling	
  to	
  waste	
  disposal.	
  	
  Greatly	
  increasing	
  gas	
  
demand	
  will	
  increase	
  the	
  scope	
  and	
  intensity	
  of	
  these	
  risks.	
  	
  The	
  DOE’s	
  Shale	
  Gas	
  
Subcommittee	
  has	
  already	
  found	
  that	
  our	
  regulatory	
  infrastructure	
  is	
  not	
  adequate	
  to	
  manage	
  
these	
  risks	
  at	
  their	
  current	
  level	
  of	
  intensity.	
  	
  The	
  United	
  States	
  is	
  even	
  less	
  prepared	
  for	
  a	
  
greater	
  and	
  more	
  rapid	
  expansion	
  of	
  natural	
  gas	
  extraction.	
  
	
  

B.  Environmental	
   Impacts	
  Due	
  to	
  Fuel	
  Market	
  Shifts	
  
	
  
Increasing	
  demand	
  for	
  gas	
  will	
  necessarily	
  raise	
  gas	
  and	
  energy	
  prices.	
  	
  These	
  price	
  effects	
  have	
  
important	
  environmental	
  impacts	
  as	
  well	
  because	
  changing	
  gas	
  prices	
  and	
  availability	
  affects	
  
the	
  domestic	
  fuel	
  market.	
  	
  If	
  natural	
  gas	
  is	
  relatively	
  more	
  expensive,	
  utilities,	
  in	
  particular,	
  may	
  
be	
  more	
  likely	
  to	
  use	
  competing	
  fuels	
  and	
  generation	
  technologies,	
  each	
  of	
  which	
  has	
  its	
  own	
  
environmental	
  implications.	
  	
  	
  
	
  
The	
  prospect	
  that	
  LNG	
  exports	
  could	
  incentivize	
  domestic	
  coal-­‐fired	
  generation	
  is	
  particularly	
  
important	
  to	
  understand.	
  Coal-­‐fired	
  generation	
  is	
  a	
  major	
  source	
  of	
  many	
  air	
  pollutants,	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
55	
  Id.	
  at	
  6-­‐75.	
  
56	
  E.T.	
  Slonecker	
  et	
  al.,	
  USGS,	
  Landscape	
  Consequences	
  of	
  Natural	
  Gas	
  Extraction	
  in	
  Bradford	
  and	
  Washington	
  
Counties,	
  Pennsylvania,	
  2004–2010	
  (2012)	
  at	
  1.	
  
57	
  PA	
  DCNR,	
  Impacts	
  of	
  Leasing	
  Additional	
  State	
  Forest	
  for	
  Natural	
  Gas	
  Development	
  (2011).	
  

13Look Before the LNG Leap: Why Policymakers and the Public Need Fair Disclosure Before Exports of Fracked Gas Start



	
  

	
  

including	
  asthma-­‐inducing	
  SO2,	
  and	
  among	
  the	
  very	
  largest	
  sources	
  of	
  combustion-­‐related	
  CO2.	
  	
  	
  
Thus,	
  LNG-­‐induced	
  market	
  changes	
  could	
  have	
  important	
  implications	
  for	
  domestic	
  air	
  quality.	
  
	
  
The	
  EIA	
  has	
  modeled	
  this	
  fuel-­‐shifting	
  effect	
  for	
  gas	
  exports	
  of	
  up	
  to	
  12	
  bcf/d.58	
  	
  It	
  reports	
  that	
  
as	
  exports	
  rise,	
  domestic	
  gas	
  consumption	
  falls.	
  Utilities	
  largely	
  switch	
  to	
  coal,	
  while	
  also	
  
making	
  up	
  a	
  bit	
  of	
  the	
  displaced	
  gas	
  generation	
  with	
  energy	
  efficiency	
  and	
  renewable	
  energy.59	
  	
  
On	
  balance,	
  this	
  shift	
  results	
  in	
  increased	
  emissions	
  because	
  the	
  bulk	
  of	
  the	
  new	
  energy	
  (72%	
  of	
  
the	
  total)	
  comes	
  from	
  coal	
  generation.60	
  
	
  
More	
  coal	
  generation	
  means	
  greater	
  carbon	
  dioxide	
  emissions	
  from	
  combustion,	
  which	
  are	
  
more	
  than	
  sufficient	
  to	
  balance	
  out	
  any	
  emissions	
  savings	
  from	
  greater	
  use	
  of	
  efficiency	
  and	
  
renewable	
  energy	
  in	
  most	
  of	
  the	
  scenarios	
  that	
  the	
  EIA	
  considered.61	
  	
  In	
  fact,	
  even	
  in	
  the	
  few	
  
scenarios	
  where	
  the	
  EIA	
  predicted	
  a	
  larger	
  market	
  share	
  for	
  low	
  carbon	
  sources,	
  LNG	
  exports	
  
still	
  resulted	
  in	
  a	
  net	
  increase	
  in	
  CO2	
  emissions	
  nationally,	
  once	
  emissions	
  from	
  the	
  liquefaction	
  
process	
  itself	
  were	
  accounted	
  for.62	
  	
  The	
  size	
  of	
  this	
  increase	
  depends	
  upon	
  the	
  volume	
  and	
  size	
  
of	
  exports,	
  and	
  the	
  baseline	
  price	
  of	
  gas	
  and	
  coal	
  under	
  various	
  scenarios,	
  so	
  the	
  EIA	
  analysis	
  
estimates	
  it	
  within	
  a	
  broad	
  range	
  of	
  187	
  to	
  1,587	
  million	
  metric	
  tons	
  of	
  CO2	
  over	
  the	
  next	
  
twenty	
  years.	
  	
  These	
  are	
  large	
  amounts.	
  	
  Even	
  at	
  the	
  low	
  end,	
  187	
  million	
  metric	
  tons	
  is	
  
equivalent	
  to	
  the	
  CO2	
  emitted	
  in	
  a	
  year	
  by	
  roughly	
  44	
  coal-­‐fired	
  power	
  plants.63	
  These	
  
emissions	
  have	
  the	
  potential	
  to	
  increase	
  as	
  more	
  LNG	
  is	
  exported	
  with	
  commensurate	
  impacts	
  
on	
  the	
  market.	
  	
  They	
  would	
  be	
  accompanied	
  by	
  corresponding	
  increases	
  in	
  other	
  coal-­‐
generation-­‐related	
  air	
  pollutants,	
  like	
  SO2.	
  	
  	
  
	
  
This	
  market-­‐linked	
  pollution	
  effect	
  could	
  work	
  to	
  disrupt	
  important	
  policy	
  work	
  at	
  the	
  national	
  
and	
  local	
  level.	
  	
  	
  Many	
  utilities,	
  public	
  service	
  commissions,	
  and	
  environmental	
  regulators	
  
increasingly	
  assume	
  that	
  coal	
  generation’s	
  market	
  share	
  will	
  steadily	
  fall,	
  in	
  favor	
  of	
  gas,	
  
renewable	
  energy,	
  and	
  energy	
  efficiency.	
  	
  These	
  entities	
  are	
  planning	
  accordingly.	
  	
  Indeed,	
  the	
  
EPA’s	
  recent	
  proposed	
  carbon	
  pollution	
  standards	
  for	
  fossil-­‐fired	
  generation	
  are	
  premised	
  on	
  
EPA’s	
  understanding	
  that	
  “in	
  light	
  of	
  a	
  number	
  of	
  economic	
  factors,	
  including	
  the	
  increased	
  
availability	
  and	
  significantly	
  lower	
  price	
  of	
  natural	
  gas	
  …	
  few,	
  if	
  any,	
  new	
  coal-­‐fired	
  power	
  plants	
  
will	
  be	
  built	
  in	
  the	
  foreseeable	
  future.”64	
  	
  	
  As	
  policymakers	
  adapt	
  to	
  a	
  world	
  of	
  more	
  readily-­‐
available	
  natural	
  gas,	
  export’s	
  tendency	
  to	
  make	
  gas	
  less	
  available	
  and	
  more	
  expensive	
  will	
  
have	
  important	
  environmental	
  implications	
  throughout	
  the	
  country.	
  
	
  

C.  Impacts	
  from	
  Export	
  Itself: 	
  Focus	
  on	
  Climate	
  
	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
58	
  EIA,	
  Effects	
  of	
  Increased	
  Natural	
  Gas	
  Exports	
  on	
  Domestic	
  Energy	
  Markets	
  at	
  17-­‐19.	
  
59	
  Id.	
  
60	
  Id.	
  at	
  18.	
  
61	
  See	
  id.	
  at	
  18-­‐19.	
  
62	
  Id.	
  
63	
  Calculated	
  with	
  EPA’s	
  Greenhouse	
  Gas	
  Equivalencies	
  Calculator,	
  available	
  at	
  
http://www.epa.gov/cleanenergy/energy-­‐resources/calculator.html#results.	
  
64	
  See	
  77	
  Fed.	
  Reg.	
  	
  22,392,	
  22,399	
  (Apr.	
  13,	
  2012).	
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Finally,	
  exports	
  themselves	
  have	
  substantial	
  environmental	
  impacts.	
  
	
  
Export	
  terminals	
  are	
  large	
  industrial	
  sites.	
  	
  The	
  liquefaction	
  facilities	
  needed	
  to	
  chill	
  natural	
  gas	
  
until	
  it	
  condenses	
  into	
  a	
  liquid	
  well	
  below	
  zero	
  are	
  energy-­‐intensive	
  and	
  can	
  produce	
  
substantial	
  amounts	
  of	
  air	
  and	
  water	
  pollution.	
  	
  Likewise,	
  the	
  pipeline	
  and	
  compressor	
  
networks	
  needed	
  to	
  transport	
  gas	
  to	
  the	
  terminal,	
  and	
  the	
  international	
  shipping	
  system	
  
needed	
  to	
  carry	
  it	
  onward	
  all	
  have	
  significant	
  impacts	
  on	
  the	
  environments	
  they	
  traverse.	
  	
  The	
  
highly	
  explosive	
  nature	
  of	
  LNG	
  means	
  that	
  carefully	
  mapping	
  out	
  the	
  potential	
  for	
  serious	
  
accidents	
  around	
  terminals	
  and	
  ships	
  is	
  an	
  ongoing	
  and	
  important	
  exercise	
  in	
  worst-­‐case	
  
scenario	
  analysis.	
  
	
  
Looking	
  more	
  broadly,	
  the	
  use	
  of	
  LNG	
  itself	
  has	
  environmental	
  impacts,	
  both	
  positive	
  and	
  
negative.	
  	
  Examining	
  the	
  climate	
  implications	
  of	
  LNG	
  is	
  particularly	
  important	
  because	
  LNG	
  
proponents	
  have	
  touted	
  the	
  fuel	
  for	
  its	
  supposed	
  potential	
  to	
  substantially	
  reduce	
  greenhouse	
  
gas	
  pollution	
  by	
  displacing	
  coal.	
  	
  	
  
	
  
This	
  claim	
  is	
  not	
  well-­‐supported.	
  	
  Because	
  of	
  the	
  energy	
  used	
  to	
  liquefy,	
  transport,	
  and	
  re-­‐gasify	
  
LNG,	
  its	
  life-­‐cycle	
  climate	
  footprint	
  is	
  greater	
  than	
  that	
  of	
  most	
  gas	
  sources.	
  	
  Indeed,	
  at	
  least	
  
one	
  peer-­‐reviewed	
  study	
  has	
  found	
  LNG’s	
  life-­‐cycle	
  greenhouse	
  gas	
  emissions	
  approach	
  the	
  
low-­‐end	
  of	
  coal	
  life-­‐cycle	
  emissions.65	
  Notably,	
  that	
  study	
  was	
  based	
  on	
  emissions	
  from	
  
conventionally-­‐produced	
  natural	
  gas,	
  which	
  are	
  considerably	
  lower	
  than	
  those	
  from	
  
unconventional	
  gas.	
  	
  Other	
  studies,	
  though	
  concluding	
  that	
  LNG	
  emissions	
  are	
  still	
  lower	
  than	
  
those	
  of	
  coal,	
  have	
  likewise	
  documented	
  that	
  LNG	
  life-­‐cycle	
  emissions	
  are	
  on	
  the	
  order	
  of	
  30%	
  
greater	
  than	
  those	
  of	
  ordinary	
  gas.66	
  Whichever	
  figures	
  ultimately	
  turn	
  out	
  to	
  be	
  correct,	
  it	
  is	
  
clear	
  that	
  LNG	
  is	
  among	
  the	
  most	
  carbon-­‐intensive	
  forms	
  of	
  natural	
  gas.	
  
	
  
Further,	
  whether	
  or	
  not	
  LNG	
  produces	
  as	
  much	
  greenhouse	
  gas	
  pollution	
  as	
  coal,	
  increased	
  use	
  
of	
  any	
  fossil	
  fuel	
  is	
  not	
  consistent	
  with	
  preventing	
  dangerous	
  climate	
  change.	
  	
  	
  Recent	
  climate	
  
studies	
  show	
  that	
  increased	
  natural	
  gas	
  use	
  (from	
  whatever	
  source),	
  without	
  aggressive	
  
additional	
  carbon	
  control	
  efforts,	
  will	
  not	
  prevent	
  dangerous	
  increases	
  in	
  global	
  temperature.	
  	
  
The	
  International	
  Energy	
  Agency,	
  for	
  instance,	
  recently	
  considered	
  a	
  future	
  in	
  which	
  global	
  gas	
  
use	
  (including	
  LNG	
  use)	
  sharply	
  increases	
  because	
  of	
  the	
  unconventional	
  gas	
  boom.67	
  	
  In	
  this	
  
scenario,	
  despite	
  gas’s	
  presumed	
  life-­‐cycle	
  emissions	
  advantage	
  over	
  coal,	
  atmospheric	
  CO2	
  
concentrations	
  nonetheless	
  rise	
  on	
  a	
  trajectory	
  towards	
  650	
  ppm,	
  up	
  from	
  near	
  400	
  ppm	
  today,	
  
pushing	
  towards	
  a	
  3.5°C	
  temperature	
  increase.68	
  	
  As	
  a	
  result,	
  even	
  if	
  LNG	
  emits	
  less	
  greenhouse	
  
gas	
  pollution	
  than	
  coal,	
  and	
  even	
  if	
  it	
  displaces	
  some	
  amount	
  of	
  coal	
  power	
  (which	
  may	
  or	
  may	
  
not	
  occur),	
  it	
  will	
  not	
  put	
  on	
  a	
  path	
  towards	
  safe	
  climate.	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
65	
  Jaramillo	
  et	
  al.,	
  Comparative	
  Life-­‐Cycle	
  Air	
  Emissions	
  of	
  Coal,	
  Domestic	
  Natural	
  Gas,	
  LNG,	
  and	
  SNG	
  for	
  Electricity	
  
Generation,	
  41	
  Environ.	
  Sci.	
  Technol.	
  6,290,	
  6,295	
  (2007).	
  
66	
  See	
  European	
  Commission	
  Joint	
  Research	
  Centre,	
  Liquefied	
  Natural	
  Gas	
  for	
  Europe	
  –	
  Some	
  Important	
  Issues	
  for	
  
Consideration	
  (2009)	
  at	
  16-­‐17;	
  European	
  Commission	
  Joint	
  Research	
  Centre,	
  Climate	
  impact	
  of	
  potential	
  shale	
  gas	
  
production	
  in	
  the	
  European	
  Union	
  (2012).	
  
67	
  International	
  Energy	
  Agency,	
  Golden	
  Rules	
  for	
  a	
  Golden	
  Age	
  of	
  Gas	
  (2012).	
  
68	
  Id.	
  at	
  91.	
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We	
  can	
  only	
  avoid	
  the	
  worst	
  impacts	
  of	
  climate	
  change	
  if	
  emissions	
  fall	
  sharply.	
  	
  As	
  IEA	
  
explains,	
  “reaching	
  the	
  international	
  goal	
  of	
  limiting	
  the	
  long-­‐term	
  increase	
  in	
  global	
  mean	
  
temperature	
  to	
  2°C	
  above	
  pre-­‐industrial	
  levels	
  cannot	
  be	
  accomplished	
  through	
  greater	
  
reliance	
  on	
  natural	
  gas	
  alone.”69	
  Thus,	
  expanded	
  natural	
  gas	
  exports	
  may,	
  at	
  best,	
  very	
  slightly	
  
slow	
  the	
  pace	
  of	
  warming.	
  	
  In	
  the	
  worst	
  case,	
  they	
  will	
  maintain	
  the	
  status	
  quo,	
  while	
  
deepening	
  a	
  national	
  and	
  global	
  investment	
  in	
  climate-­‐disrupting	
  fossil	
  fuels	
  and	
  delaying	
  the	
  
transition	
  to	
  renewable	
  energy	
  sources.	
  	
  	
  
	
  

D.  Conclusions	
  on	
  Environmental	
   Impacts	
  
	
  

In	
  sum,	
  the	
  environmental	
  impact	
  of	
  LNG	
  export	
  is	
  large,	
  and	
  stretches	
  from	
  local	
  effects	
  near	
  
individual	
  gas	
  wells	
  to	
  significant	
  cumulative	
  impacts	
  on	
  the	
  country	
  as	
  gas	
  production	
  
increases	
  and	
  gas	
  prices	
  rise	
  to	
  significant	
  shifts	
  in	
  the	
  international	
  energy	
  market.	
  	
  Some	
  of	
  
these	
  impacts	
  are	
  better	
  understood	
  than	
  others,	
  but	
  all	
  are	
  worthy	
  of	
  careful	
  analysis.	
  	
  
	
  
That	
  analysis	
  has	
  not	
  been	
  forthcoming.	
  	
  DOE	
  and	
  FERC	
  have	
  prepared	
  no	
  environmental	
  
reports	
  studying	
  the	
  impacts	
  of	
  export	
  and,	
  worse,	
  have	
  so	
  far	
  declined	
  to	
  do	
  so,	
  as	
  is	
  explained	
  
below.	
  	
  Export	
  proponents,	
  who	
  generally	
  trumpet	
  production	
  increases	
  as	
  a	
  central	
  benefit	
  of	
  
their	
  projects,	
  are	
  silent	
  on	
  the	
  environmental	
  costs	
  of	
  these	
  production	
  shifts.	
  	
  	
  	
  	
  
	
  
The	
  policy	
  community	
  has	
  not	
  yet	
  seriously	
  engaged	
  these	
  questions	
  either.	
  Two	
  much-­‐
discussed	
  recent	
  LNG	
  export	
  papers,	
  which	
  generally	
  favor	
  exports,	
  devote	
  almost	
  no	
  attention	
  
to	
  the	
  environmental	
  impacts	
  of	
  exports	
  and	
  the	
  increased	
  gas	
  production	
  that	
  would	
  
accompany	
  them.	
  	
  A	
  report	
  from	
  the	
  Brookings	
  Institution,	
  titled	
  Liquid	
  Markets,	
  cites	
  the	
  
DOE’s	
  Shale	
  Gas	
  Subcommittee’s	
  serious	
  concerns	
  and	
  reviews	
  ongoing	
  regulatory	
  initiatives,	
  
but	
  makes	
  no	
  effort	
  to	
  quantify	
  the	
  likely	
  environmental	
  impacts	
  of	
  increased	
  production.70	
  	
  
Instead,	
  it	
  settles	
  for	
  predicting	
  only	
  that	
  the	
  “current	
  regulatory	
  environment”	
  –	
  the	
  one	
  which	
  
DOE	
  has	
  judged	
  to	
  be	
  inadequate	
  –	
  should	
  not	
  put	
  any	
  insuperable	
  hurdles	
  in	
  the	
  way	
  of	
  new	
  
drilling.71	
  	
  	
  
	
  
A	
  second	
  report,	
  from	
  Michael	
  Levi	
  of	
  the	
  Council	
  on	
  Foreign	
  Relations	
  and	
  the	
  Hamilton	
  
Project,	
  also	
  lacks	
  a	
  detailed	
  treatment	
  of	
  these	
  issues.72	
  	
  The	
  environmental	
  portion	
  of	
  that	
  
analysis	
  also	
  largely	
  considers	
  whether	
  public	
  backlash	
  over	
  environmental	
  damage	
  will	
  be	
  
sufficient	
  to	
  derail	
  exports,	
  warning	
  that	
  the	
  EIA	
  projects	
  “that	
  a	
  large	
  part	
  of	
  increased	
  
production	
  spurred	
  by	
  export	
  demand	
  would	
  be	
  in	
  the	
  Northeast,	
  where	
  opposition	
  to	
  shale	
  
gas	
  development	
  has	
  been	
  strongest.”73	
  	
  Levi	
  views	
  this	
  possibility	
  as	
  an	
  argument	
  for	
  improved	
  
regulation,	
  such	
  as	
  the	
  DOE	
  has	
  called	
  for.	
  	
  He	
  implies,	
  however,	
  that	
  because	
  LNG	
  exports	
  will	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
69	
  Id.	
  at	
  100.	
  
70	
  Brookings	
  Energy	
  Security	
  Initiative,	
  Liquid	
  Markets:	
  Assessing	
  the	
  Case	
  for	
  U.S.	
  exports	
  of	
  Liquefied	
  Natural	
  Gas	
  
(May	
  2012)	
  at	
  6-­‐12.	
  
71	
  Id.	
  at	
  11.	
  
72	
  Michael	
  Levi,	
  The	
  Hamilton	
  Project,	
  A	
  Strategy	
  for	
  U.S.	
  Natural	
  Gas	
  Exports	
  (June	
  2012).	
  
73	
  Id.	
  at	
  20-­‐21.	
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not	
  commence	
  “for	
  several	
  years,”	
  there	
  will	
  be	
  time	
  to	
  put	
  the	
  necessary	
  rules	
  in	
  place	
  before	
  
hand.74	
  	
  Suffice	
  to	
  say	
  that	
  this	
  is	
  back-­‐to-­‐front	
  thinking:	
  	
  There	
  is	
  no	
  guarantee	
  that	
  rules	
  will	
  
be	
  in	
  place	
  to	
  manage	
  a	
  wave	
  of	
  increased	
  fracking.	
  	
  On	
  the	
  contrary,	
  with	
  billions	
  of	
  dollars	
  
sunk	
  into	
  export	
  terminals,	
  one	
  might	
  expect	
  export	
  proponents	
  to	
  oppose	
  new	
  regulation.	
  
	
  
These	
  two	
  recent	
  reports	
  are	
  representative:	
  There	
  has	
  been	
  a	
  great	
  deal	
  of	
  discussion	
  of	
  the	
  
economic	
  potential	
  of	
  LNG	
  exports,	
  but	
  the	
  environmental	
  discussion	
  has	
  lagged	
  dangerously	
  
behind.	
  	
  Mere	
  assertions	
  that	
  environmental	
  impacts	
  will	
  not	
  be	
  sufficiently	
  disturbing	
  as	
  to	
  
cause	
  a	
  massive	
  public	
  backlash,	
  or	
  that	
  regulations	
  will	
  doubtless	
  be	
  in	
  place	
  by	
  the	
  time	
  
exports	
  occur,	
  are	
  not	
  enough	
  to	
  support	
  careful	
  consideration	
  of	
  these	
  transformative	
  
changes.	
  	
  The	
  decision	
  to	
  allow	
  substantial	
  LNG	
  exports	
  requires	
  a	
  thorough	
  accounting	
  of	
  the	
  
likely	
  impacts	
  and	
  how	
  they	
  can	
  best	
  be	
  managed.	
  
	
  
To	
  be	
  sure,	
  a	
  great	
  deal	
  of	
  useful	
  information	
  is	
  being	
  developed	
  on	
  the	
  environmental	
  impacts	
  
of	
  unconventional	
  gas	
  production	
  generally,	
  as	
  state	
  and	
  federal	
  regulators	
  grapple	
  with	
  the	
  
implications	
  of	
  the	
  boom.	
  	
  That	
  information,	
  however,	
  has	
  not	
  been	
  integrated	
  into	
  an	
  analysis	
  
of	
  the	
  impacts	
  of	
  LNG	
  exports	
  or	
  used	
  to	
  inform	
  export	
  decisions.	
  	
  	
  If	
  DOE	
  or	
  FERC	
  began	
  that	
  
study,	
  they	
  would	
  find	
  a	
  rich	
  and	
  developing	
  literature	
  to	
  draw	
  upon	
  and	
  synthesize.	
  	
  	
  The	
  
export	
  licensing	
  system,	
  supported	
  by	
  the	
  NEPA	
  process,	
  should	
  produce	
  just	
  an	
  analysis.	
  	
  That	
  
information	
  is	
  long	
  overdue.	
  
	
  

IV.  The	
  Regulatory	
  Infrastructure	
  
	
  
The	
  Natural	
  Gas	
  Act	
  and	
  NEPA	
  provide	
  a	
  framework	
  under	
  which	
  DOE	
  and	
  FERC	
  must	
  weigh	
  the	
  
environmental	
  impacts	
  of	
  export,	
  and	
  then	
  ensure	
  that	
  exports,	
  if	
  any,	
  are	
  regulated	
  to	
  protect	
  
the	
  public	
  interest.	
  	
  Thus	
  far,	
  this	
  fundamental	
  oversight	
  machinery	
  has	
  not	
  been	
  fully	
  used.	
  	
  
	
  
Natural	
  gas	
  imports	
  and	
  exports	
  have	
  been	
  regulated	
  under	
  the	
  Natural	
  Gas	
  Act	
  since	
  the	
  late	
  
1930s.	
  Until	
  very	
  recently,	
  however,	
  large-­‐scale	
  exports	
  of	
  LNG	
  were	
  not	
  in	
  the	
  picture.	
  	
  The	
  
two	
  core	
  regulatory	
  bodies,	
  DOE’s	
  Office	
  of	
  Fossil	
  Energy,	
  and	
  FERC,	
  dealt	
  largely	
  with	
  pipeline	
  
shipments	
  to	
  Canada	
  and	
  Mexico	
  and	
  with	
  LNG	
  import	
  terminals.	
  	
  Although	
  they	
  occasionally	
  
handled	
  periodic	
  permit	
  renewals	
  for	
  a	
  sole,	
  small,	
  LNG	
  export	
  terminal	
  in	
  Alaska	
  that	
  has	
  
served	
  the	
  Asian	
  market	
  off	
  and	
  on	
  since	
  the	
  1960s,	
  this	
  minor	
  project	
  does	
  not	
  remotely	
  
compare	
  to	
  the	
  enormous	
  export	
  proposals	
  now	
  before	
  them.	
  	
  This	
  striking	
  shift	
  underlines	
  the	
  
importance	
  of	
  proceeding	
  carefully	
  now.	
  	
  
	
  

A.  The	
  Public	
   Interest	
  Determination	
  and	
  Sit ing	
  Process	
  
	
  
The	
  Natural	
  Gas	
  Act	
  provides	
  that	
  “no	
  person”	
  may	
  export	
  or	
  import	
  natural	
  gas	
  without	
  a	
  
license.75	
  	
  Such	
  a	
  license	
  will	
  be	
  granted	
  unless	
  the	
  proposal	
  “will	
  not	
  be	
  consistent	
  with	
  the	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
74	
  See	
  id.	
  at	
  21.	
  
75	
  15	
  U.S.C.	
  §	
  717b(a).	
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public	
  interest.”76	
  	
  This	
  public	
  interest	
  standard	
  is	
  broad	
  and	
  invites	
  careful	
  analysis.	
  	
  Among	
  
other	
  points,	
  it	
  includes	
  “the	
  authority	
  to	
  consider	
  conservation,	
  environmental,	
  and	
  antitrust	
  
questions.”77	
  The	
  Supreme	
  Court	
  has	
  made	
  clear	
  that	
  environmental	
  considerations,	
  in	
  
particular,	
  are	
  due	
  close	
  attention	
  in	
  this	
  analysis.78	
  	
  DOE	
  has	
  recently	
  affirmed	
  that	
  it	
  is	
  
required	
  to	
  examine	
  a	
  “wide	
  range	
  of	
  criteria”	
  to	
  best	
  understand	
  the	
  public	
  interest,	
  
“including…	
  U.S.	
  energy	
  security…	
  [i]mpact	
  on	
  the	
  U.S.	
  economy…	
  [e]nvironmental	
  
considerations…	
  [and]	
  [o]ther	
  issues	
  raised	
  by	
  commenters	
  and/or	
  interveners	
  deemed	
  
relevant	
  to	
  the	
  proceeding.”79	
  	
  
	
  
DOE	
  and	
  FERC	
  share	
  responsibility	
  for	
  Natural	
  Gas	
  Act	
  determinations,	
  with	
  DOE	
  taking,	
  in	
  
many	
  ways,	
  the	
  more	
  fundamental	
  role.	
  	
  Under	
  their	
  current	
  division	
  of	
  authority,	
  FERC	
  is	
  
charged	
  with	
  location-­‐specific	
  concerns:	
  Its	
  primary	
  responsibility	
  is	
  to	
  investigate	
  how	
  to	
  safely	
  
site	
  and	
  operate	
  export	
  and	
  import	
  terminals	
  themselves.80	
  	
  DOE,	
  by	
  contrast,	
  is	
  charged	
  with	
  
more	
  broadly	
  considering	
  whether	
  the	
  project	
  should	
  move	
  forward	
  at	
  all:	
  It	
  must	
  make	
  the	
  
public	
  interest	
  determination,	
  and	
  so	
  must	
  survey	
  the	
  information	
  before	
  it	
  in	
  order	
  to	
  discern	
  
how	
  a	
  given	
  export	
  or	
  import	
  proposal	
  will	
  affect	
  the	
  many	
  considerations	
  relevant	
  to	
  the	
  
public	
  interest.81	
  Although	
  DOE	
  reads	
  its	
  governing	
  statute	
  to	
  afford	
  export	
  applicants	
  a	
  
rebuttable	
  presumption	
  that	
  their	
  project	
  is	
  in	
  the	
  public	
  interest,	
  this	
  presumption	
  is	
  not	
  
dispositive	
  and	
  a	
  detailed	
  public	
  interest	
  analysis	
  is	
  required	
  in	
  each	
  case.82	
  
	
  
NEPA	
  analysis	
  supports	
  this	
  public	
  interest	
  determination	
  by	
  providing	
  the	
  environmental	
  
information	
  which	
  DOE	
  must	
  weigh	
  under	
  the	
  Natural	
  Gas	
  Act.	
  	
  The	
  NEPA	
  process,	
  described	
  in	
  
detail	
  below,	
  is	
  the	
  joint	
  responsibility	
  of	
  DOE	
  and	
  FERC,	
  and	
  must	
  be	
  completed	
  before	
  either	
  
one	
  issues	
  a	
  final	
  order.	
  	
  Since	
  2005,	
  FERC	
  has	
  been	
  charged	
  by	
  statute	
  as	
  the	
  “lead”	
  agency	
  for	
  
NEPA	
  compliance,	
  meaning	
  that	
  it	
  coordinates	
  the	
  environmental	
  assessment	
  process.83	
  	
  DOE,	
  
however,	
  must	
  contribute	
  to	
  and	
  review	
  the	
  documents	
  which	
  FERC	
  prepares,	
  and	
  must	
  
independently	
  determine	
  whether	
  they	
  are	
  sufficient	
  to	
  support	
  its	
  public	
  interest	
  
determination,	
  or	
  whether	
  more	
  analysis	
  is	
  needed.84	
  	
  Only	
  once	
  DOE	
  determines	
  that	
  it	
  has	
  
NEPA	
  documents	
  which	
  fully	
  analyze	
  the	
  environmental	
  impacts	
  of	
  the	
  decision	
  before	
  it	
  does	
  it	
  
weigh	
  those	
  impacts	
  and	
  make	
  its	
  final	
  public	
  interest	
  decision.	
  
	
  
This	
  process	
  applies	
  to	
  all	
  the	
  export	
  applications	
  now	
  before	
  FERC	
  and	
  DOE	
  with	
  one	
  important	
  
exception,	
  which	
  is	
  discussed	
  in	
  more	
  detail	
  in	
  the	
  final	
  section	
  of	
  this	
  paper.	
  	
  In	
  the	
  1992	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
76	
  Id.	
  
77	
  Nat’l	
  Ass’n	
  for	
  the	
  Advancement	
  of	
  Colored	
  People	
  v.	
  Federal	
  Power	
  Commission,	
  425	
  U.S.	
  662,	
  670	
  n.4	
  &	
  n.6	
  
(1976).	
  	
  	
  
78	
  See	
  Udall	
  v.	
  Federal	
  Power	
  Comm’n,	
  387	
  U.S.	
  428,	
  450	
  (1967).	
  	
  	
  
79	
  Testimony	
  of	
  Christopher	
  Smith,	
  Deputy	
  Assistant	
  Secretary	
  of	
  Oil	
  and	
  Gas	
  Before	
  the	
  Senate	
  Committee	
  on	
  
Energy	
  and	
  Natural	
  Resources	
  (Nov.	
  8,	
  2011).	
  
80	
  Department	
  of	
  Energy	
  Delegation	
  Order	
  No.	
  00-­‐004.00A	
  §	
  1.21	
  (May	
  16,	
  2006).	
  	
  	
  
81	
  See	
  Department	
  of	
  Energy	
  Redelegation	
  Order	
  No.	
  00-­‐002.04E	
  §	
  1.3	
  (Apr.	
  29,	
  2011).	
  
82	
  See	
  Panhandle	
  Producers	
  and	
  Royalty	
  Owners	
  Ass’n	
  v.	
  Economic	
  Regulatory	
  Administration,	
  822	
  F.2d	
  1105,	
  
1110-­‐1111	
  (D.C.	
  Cir.	
  1987).	
  	
  	
  
83	
  See	
  15	
  U.S.C.	
  §	
  717n.	
  
84	
  See	
  40	
  C.F.R.	
  §	
  1501.6.	
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Energy	
  Policy	
  Act,	
  Congress	
  amended	
  DOE’s	
  Natural	
  Gas	
  Act	
  authority	
  to	
  provide	
  that	
  DOE	
  must	
  
grant	
  applications	
  for	
  export	
  to	
  (or	
  import	
  from)	
  nations	
  with	
  which	
  the	
  United	
  States	
  has	
  
signed	
  a	
  free	
  trade	
  agreement	
  providing	
  for	
  national	
  treatment	
  in	
  natural	
  gas.85	
  	
  In	
  those	
  cases,	
  
FERC	
  still	
  oversees	
  terminal	
  siting,	
  but	
  DOE	
  loses	
  its	
  broad	
  oversight	
  role	
  as	
  to	
  whether	
  export	
  is	
  
wise	
  in	
  the	
  first	
  place.	
  This	
  loophole	
  was	
  created	
  to	
  support	
  natural	
  gas	
  imports	
  from	
  Canada	
  –	
  
rather	
  than	
  massive	
  LNG	
  exports	
  from	
  the	
  U.S.	
  –	
  but	
  it	
  has	
  been	
  relatively	
  unimportant	
  until	
  
recently.	
  	
  Significant	
  export	
  projects	
  generally	
  must	
  go	
  through	
  the	
  usual	
  public	
  interest	
  process	
  
because	
  the	
  United	
  States	
  does	
  not	
  have	
  free	
  trade	
  agreements	
  with	
  most	
  major	
  LNG	
  
importers.	
  	
  The	
  2010	
  free	
  trade	
  agreement	
  with	
  South	
  Korea,	
  a	
  large	
  LNG	
  importer,	
  changed	
  
this	
  picture	
  somewhat,	
  but	
  the	
  South	
  Korean	
  market	
  is	
  still	
  relatively	
  limited	
  and	
  the	
  free-­‐trade	
  
“loophole”	
  has	
  not	
  short-­‐circuited	
  DOE’s	
  usual	
  process	
  in	
  most	
  cases.	
  	
  That	
  situation	
  highlights,	
  
however,	
  the	
  importance	
  of	
  maintaining	
  the	
  public	
  interest	
  determination	
  process	
  as	
  trade	
  
negotiations	
  continue	
  with	
  other	
  importers.	
  
	
  
Accordingly,	
  though	
  most	
  exporters	
  do	
  secure	
  the	
  “free”	
  license	
  to	
  export	
  to	
  free-­‐trade-­‐
agreement	
  nations,	
  the	
  license	
  to	
  export	
  to	
  non-­‐free-­‐trade-­‐act	
  nations	
  remains	
  more	
  valuable,	
  
and	
  is	
  often	
  essential	
  to	
  doing	
  business.	
  	
  Of	
  the	
  19	
  projects	
  now	
  before	
  DOE,	
  only	
  4	
  rely	
  
exclusively	
  on	
  a	
  free-­‐trade-­‐agreement	
  license.86	
  	
  The	
  remaining	
  proposals	
  are	
  proceeding	
  
through	
  the	
  full	
  public	
  interest	
  determination	
  process.	
  
	
  

B.  The	
  NEPA	
  Process	
  
	
  
	
  The	
  NEPA	
  phase	
  of	
  this	
  process	
  must	
  provide	
  DOE	
  and	
  the	
  public	
  with	
  a	
  full	
  and	
  fair	
  
understanding	
  of	
  the	
  environmental	
  implications	
  of	
  export.	
  	
  	
  
	
  
NEPA	
  is	
  our	
  bedrock	
  environmental	
  statute.87	
  	
  It	
  is	
  rooted	
  in	
  democratic	
  decisionmaking	
  
informed	
  by	
  excellent	
  information.	
  	
  NEPA	
  directs	
  federal	
  agencies	
  to	
  look	
  before	
  they	
  leap:	
  	
  by	
  
requiring	
  the	
  preparation	
  of	
  environmental	
  impact	
  statements	
  (EISs)	
  for	
  major	
  federal	
  actions,	
  
it	
  helps	
  ensure	
  sound	
  decisions	
  before	
  bulldozers	
  roll.	
  	
  Policymakers	
  have	
  a	
  pressing	
  need	
  for	
  
the	
  information	
  the	
  NEPA	
  process	
  can	
  provide	
  as	
  they	
  consider	
  whether	
  and	
  how	
  to	
  permit	
  LNG	
  
export.	
  	
  NEPA	
  analysis,	
  accordingly,	
  is	
  not	
  just	
  a	
  legal	
  mandate	
  but	
  a	
  prudent	
  measure.	
  
	
  
NEPA	
  requires	
  all	
  federal	
  agencies	
  to	
  “utilize	
  a	
  systematic,	
  interdisciplinary	
  approach”	
  to	
  make	
  
decisions,	
  ensuring	
  that	
  their	
  decisions	
  are	
  fully	
  informed	
  before	
  they	
  act	
  with	
  a	
  goal	
  of	
  
maintaining	
  “the	
  environment	
  for	
  succeeding	
  generations.”88	
  	
  The	
  core	
  of	
  this	
  obligation	
  is	
  the	
  
EIS,	
  which	
  must	
  be	
  prepared	
  for	
  every	
  major	
  Federal	
  action	
  which	
  could	
  significantly	
  affect	
  “the	
  
quality	
  of	
  the	
  human	
  environment.”89	
  
	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
85	
  See	
  15	
  U.S.C.	
  717b(c).	
  
86	
  Those	
  four	
  are	
  the	
  SB	
  Power	
  Solutions,	
  Golden	
  Pass	
  Productions,	
  Main	
  Pass	
  Energy	
  Hub,	
  and	
  Waller	
  LNG	
  Services	
  
proposals.	
  
87	
  It	
  is	
  codified	
  at	
  42	
  U.S.C.	
  §§	
  4321	
  et	
  seq.	
  	
  
88	
  42	
  U.S.C.	
  §§	
  4332(A)	
  &	
  4331(b)(1).	
  
89	
  42	
  U.S.C.	
  §	
  4332(C).	
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An	
  EIS	
  is	
  designed	
  to	
  develop	
  information	
  describing	
  the	
  environmental	
  impact	
  of	
  a	
  proposed	
  
action,	
  alternatives	
  to	
  the	
  proposal,	
  and	
  the	
  relationship	
  between	
  the	
  short-­‐term	
  proposal	
  and	
  
“the	
  maintenance	
  and	
  enhancement	
  of	
  long-­‐term	
  [environmental]	
  productivity.”90	
  NEPA,	
  in	
  
other	
  words,	
  helps	
  prompt	
  agencies	
  to	
  look	
  more	
  broadly	
  than	
  the	
  immediate	
  matter	
  at	
  hand,	
  
to	
  understand	
  how	
  their	
  actions	
  fit	
  within	
  a	
  larger	
  environmental	
  context.	
  	
  As	
  the	
  first	
  court	
  to	
  
review	
  the	
  statute	
  explained,	
  “NEPA,	
  first	
  of	
  all,	
  makes	
  environmental	
  protection	
  a	
  part	
  of	
  the	
  
mandate	
  of	
  every	
  federal	
  agency	
  and	
  department.”91	
  
	
  
This	
  is	
  not	
  a	
  paper	
  exercise.	
  	
  The	
  Council	
  on	
  Environmental	
  Quality,	
  the	
  high-­‐level	
  body	
  which	
  
administers	
  NEPA	
  across	
  the	
  government,	
  explains	
  in	
  its	
  regulations	
  that	
  “[u]ltimately,	
  of	
  
course,	
  it	
  is	
  not	
  better	
  documents	
  but	
  better	
  decisions	
  that	
  count.	
  NEPA's	
  purpose	
  is	
  not	
  to	
  
generate	
  paperwork-­‐-­‐even	
  excellent	
  paperwork-­‐-­‐but	
  to	
  foster	
  excellent	
  action.”92	
  	
  This	
  means	
  
that	
  “[t]he	
  NEPA	
  process	
  is	
  intended	
  to	
  help	
  public	
  officials	
  make	
  decisions	
  that	
  are	
  based	
  on	
  an	
  
understanding	
  of	
  environmental	
  consequences,	
  and	
  take	
  actions	
  that	
  protect,	
  restore,	
  and	
  
enhance	
  the	
  environment.”93	
  
	
  
This	
  process	
  proceeds	
  in	
  several	
  steps,	
  designed	
  to	
  build	
  a	
  strong	
  platform	
  for	
  the	
  final	
  decision.	
  	
  
It	
  is	
  to	
  begin	
  as	
  early	
  as	
  possible	
  in	
  order	
  to	
  ensure	
  that	
  the	
  EIS	
  can	
  “serve	
  practically	
  as	
  an	
  
important	
  contribution	
  to	
  the	
  decisionmaking	
  process	
  and	
  will	
  not	
  be	
  used	
  to	
  rationalize	
  or	
  
justify	
  decisions	
  already	
  made.”94	
  	
  After	
  an	
  initial	
  “scoping”	
  phase	
  during	
  which	
  the	
  agency	
  
gathers	
  comments	
  from	
  stakeholders	
  to	
  identify	
  key	
  issues,95	
  the	
  agency	
  prepares	
  a	
  draft	
  and	
  
then	
  a	
  final	
  EIS.	
  
	
  
The	
  “heart	
  of	
  the	
  environmental	
  impact	
  statement”	
  is	
  a	
  careful	
  discussion	
  of	
  the	
  proposal	
  and	
  
all	
  relevant	
  alternatives,	
  “sharply	
  defining	
  the	
  issues	
  and	
  providing	
  a	
  clear	
  basis	
  for	
  choice	
  
among	
  options	
  by	
  the	
  decisionmaker	
  and	
  the	
  public.”96	
  With	
  regard	
  to	
  each	
  option,	
  the	
  agency	
  
must	
  develop	
  a	
  careful	
  description	
  of	
  its	
  environmental	
  consequences.97	
  	
  	
  
	
  
These	
  consequences	
  are	
  generally	
  divided	
  between	
  direct,	
  indirect,	
  and	
  cumulative	
  impacts.98	
  	
  
Direct	
  impacts	
  are	
  simply	
  those	
  immediately	
  caused	
  by	
  the	
  action	
  at	
  issue;	
  indirect	
  impacts	
  are	
  
those	
  which	
  may	
  occur	
  a	
  bit	
  further	
  afield,	
  but	
  which	
  are	
  still	
  causally	
  linked	
  to	
  the	
  federal	
  
action.99	
  	
  The	
  agency	
  must	
  cast	
  a	
  wide	
  net,	
  analyzing	
  all	
  “reasonabl[y]	
  foreseeable”	
  impacts,	
  
including	
  those	
  “induced”	
  by	
  its	
  action	
  –	
  think,	
  for	
  instance,	
  of	
  the	
  “growth	
  inducing”	
  impacts	
  of	
  
building	
  a	
  highway,	
  or,	
  for	
  that	
  matter,	
  an	
  export	
  terminal	
  inducing	
  drilling	
  with	
  its	
  attendant	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
90	
  Id.	
  
91	
  Calvert	
  	
  Cliffs’	
  Coordinating	
  Committee,	
  Inc.	
  v.	
  U.S.	
  Atomic	
  Energy	
  Comm’n,	
  449	
  F.2d	
  1109,	
  1112	
  (D.C.	
  Cir.	
  1971).	
  
92	
  40	
  C.F.R.	
  §	
  1500.1(c).	
  
93	
  Id.	
  
94	
  40	
  C.F.R.	
  §	
  1502.5.	
  
95	
  40	
  C.F.R.	
  §	
  1501.7.	
  
96	
  40	
  C.F.R.	
  §	
  1502.14.	
  
97	
  40	
  C.F.R.	
  §	
  1502.16.	
  
98	
  40	
  C.F.R.	
  §§	
  1508.7	
  &	
  1508.8.	
  
99	
  40	
  C.F.R.	
  §	
  1508.8.	
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effects	
  on	
  “air	
  and	
  water	
  and	
  other	
  natural	
  systems.”100	
  	
  The	
  analysis	
  must	
  also	
  include	
  the	
  
“cumulative”	
  impacts	
  of	
  federal	
  action	
  –	
  the	
  “incremental	
  impact	
  of	
  the	
  action	
  when	
  added	
  to	
  
other	
  past,	
  present,	
  and	
  reasonably	
  foreseeable	
  future	
  actions.”101	
  	
  For	
  instance,	
  in	
  the	
  LNG	
  
context,	
  the	
  cumulative	
  production	
  inducing	
  effects	
  of	
  all	
  relevant	
  LNG	
  terminals	
  should	
  be	
  
considered	
  together.	
  	
  It	
  would	
  also	
  make	
  sense	
  to	
  consider	
  the	
  cumulative	
  impact	
  of	
  new	
  
production	
  from	
  export	
  along	
  with	
  the	
  impact	
  of	
  existing	
  gas	
  production.	
  	
  	
  
	
  
The	
  EIS,	
  in	
  short,	
  ultimately	
  presents	
  a	
  full	
  accounting	
  of	
  all	
  the	
  reasonably	
  foreseeable	
  impacts	
  
of	
  the	
  agency’s	
  proposed	
  course	
  of	
  action,	
  along	
  with	
  alternatives	
  to	
  that	
  course	
  of	
  action.	
  It	
  is	
  
designed	
  to	
  bring	
  information	
  to	
  light	
  and	
  to	
  generate	
  syntheses	
  of	
  formerly	
  scattered	
  
information.	
  	
  	
  
	
  
Congress	
  recognized,	
  in	
  this	
  regard,	
  that	
  some	
  uncertainty	
  will	
  always	
  be	
  present	
  in	
  any	
  
prediction	
  of	
  environmental	
  impacts.	
  	
  Such	
  uncertainty	
  does	
  not	
  excuse	
  agencies	
  from	
  
complying	
  with	
  NEPA	
  –	
  if	
  it	
  did,	
  NEPA	
  analyses	
  would	
  never	
  succeed	
  in	
  developing	
  the	
  new	
  
research	
  agencies	
  need	
  to	
  inform	
  their	
  decisions.	
  	
  Rather,	
  the	
  NEPA	
  process	
  is	
  designed	
  to	
  limit	
  
uncertainty,	
  while	
  carefully	
  characterizing	
  remaining	
  questions.	
  	
  Where	
  information	
  is	
  
incomplete,	
  the	
  agency	
  must	
  gather	
  it	
  (expending	
  reasonable	
  funds	
  to	
  do	
  so)	
  to	
  fill	
  in	
  key	
  
aspects	
  of	
  the	
  picture.102	
  	
  If	
  costs	
  are	
  truly	
  exorbitant,	
  or	
  it	
  is	
  very	
  difficult	
  to	
  generate	
  a	
  
particular	
  piece	
  of	
  information,	
  an	
  agency	
  must	
  still	
  do	
  its	
  best,	
  providing	
  a	
  careful	
  description	
  
of	
  what	
  it	
  believes	
  to	
  be	
  missing	
  from	
  its	
  evaluation,	
  a	
  “summary	
  of	
  existing	
  credible	
  scientific	
  
evidence”	
  relevant	
  to	
  its	
  problem,	
  and	
  the	
  agency’s	
  best	
  “evaluation”	
  of	
  the	
  impacts	
  before	
  it	
  
based	
  upon	
  what	
  it	
  knows.103	
  	
  In	
  all	
  cases,	
  the	
  goal	
  is	
  to	
  develop	
  the	
  best-­‐informed	
  analysis	
  
possible,	
  advancing	
  the	
  public’s	
  understanding,	
  even	
  of	
  uncertainties,	
  before	
  the	
  final	
  decision	
  
is	
  made.	
  
	
  
Uncertainties	
  can	
  also	
  be	
  managed	
  by	
  beginning	
  at	
  a	
  higher	
  level	
  of	
  generality	
  with	
  a	
  special	
  
form	
  of	
  EIS	
  known	
  as	
  a	
  “programmatic”	
  environmental	
  impact	
  statement,	
  and	
  then	
  filling	
  in	
  
more	
  specific	
  information	
  down	
  the	
  road	
  as	
  individual	
  projects	
  are	
  considered.	
  	
  As	
  the	
  name	
  
suggests,	
  programmatic	
  EISs	
  are	
  intended	
  to	
  provide	
  a	
  broad	
  overview	
  of	
  entire	
  programs,	
  or	
  
classes	
  of	
  activity.104	
  Such	
  documents	
  are	
  particularly	
  useful	
  as	
  road	
  maps.	
  	
  They	
  provide	
  an	
  
overview	
  of	
  how	
  a	
  class	
  of	
  decisions	
  –	
  such	
  as	
  granting	
  many	
  different	
  export	
  applications	
  –	
  will	
  
affect	
  the	
  environment.	
  	
  As	
  the	
  D.C.	
  Circuit	
  Court	
  of	
  Appeals	
  has	
  explained,	
  this	
  process	
  has	
  “a	
  
number	
  of	
  advantages”	
  which	
  recommend	
  it	
  here:105	
  A	
  programmatic	
  EIS,	
  the	
  court	
  explained,	
  
“provides	
  an	
  occasion	
  for	
  a	
  more	
  exhaustive	
  consideration	
  of	
  effects	
  and	
  alternatives	
  than	
  
would	
  be	
  practicable	
  in	
  a	
  statement	
  on	
  an	
  individual	
  action.	
  	
  It	
  ensures	
  consideration	
  of	
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  See	
  id.	
  
101	
  40	
  C.F.R.	
  §	
  1508.7.	
  
102	
  40	
  C.F.R.	
  §	
  1502.22(a).	
  
103	
  40	
  C.F.R.	
  §	
  1502.22(b)(1).	
  
104	
  See	
  40	
  C.F.R.	
  §	
  1502.14(b)-­‐(c).	
  
105	
  Scientists’	
  Institute	
  for	
  Public	
  Information,	
  Inc.	
  v.	
  Atomic	
  Energy	
  Comm’n,	
  481	
  F.2d	
  1079,	
  1087	
  (D.C.	
  Cir.	
  1973).	
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cumulative	
  impacts	
  that	
  might	
  be	
  slighted	
  in	
  a	
  case-­‐by-­‐case	
  analysis.	
  	
  And	
  it	
  avoids	
  duplicative	
  
reconsideration	
  of	
  basic	
  policy	
  questions.”106	
  
	
  
To	
  facilitate	
  this	
  broad	
  overview,	
  the	
  NEPA	
  regulations	
  in	
  turn	
  explain	
  that	
  agencies	
  can	
  
structure	
  programmatic	
  EISs	
  by	
  looking,	
  for	
  instance,	
  geographically	
  at	
  “actions	
  occurring	
  in	
  the	
  
same	
  general	
  location”;	
  generically,	
  by	
  looking	
  at	
  actions	
  with,	
  for	
  instance,	
  “common	
  timing,	
  
impacts,	
  alternatives,	
  methods	
  of	
  implementation,	
  media,	
  or	
  subject	
  matter”;	
  or	
  even	
  by	
  “stage	
  
of	
  technical	
  development”	
  as	
  processes	
  and	
  technologies	
  mature.107	
  Once	
  such	
  an	
  overview	
  is	
  
in	
  hand,	
  an	
  agency	
  is	
  free	
  to	
  rely	
  upon	
  it	
  to	
  guide	
  more	
  specific	
  analyses	
  of	
  particular	
  projects,	
  
thereby	
  saving	
  work	
  and	
  time	
  down	
  the	
  road.108	
  
	
  
Whether	
  an	
  EIS	
  is	
  programmatic	
  or	
  project-­‐specific,	
  as	
  the	
  Supreme	
  Court	
  has	
  explained,	
  by	
  
ensuring	
  that	
  agencies	
  take	
  a	
  “hard	
  look”	
  at	
  the	
  environmental	
  consequences	
  of	
  their	
  decisions,	
  
NEPA	
  is	
  “almost	
  certain	
  to	
  affect	
  the	
  agency’s	
  substantive	
  decision.”109	
  In	
  this	
  sense,	
  NEPA	
  
reflects	
  a	
  fundamentally	
  democratic	
  approach	
  to	
  decisionmaking,	
  a	
  faith	
  that	
  putting	
  the	
  best	
  
information	
  forward	
  transparently	
  will	
  help	
  policymakers	
  and	
  the	
  public	
  navigate	
  uncertainty	
  
and	
  make	
  difficult	
  choices.	
  	
  The	
  Supreme	
  Court	
  identifies	
  these	
  two	
  purposes	
  this	
  way:	
  
	
  

First,	
  [NEPA]	
  ensures	
  that	
  the	
  agency,	
  in	
  reaching	
  its	
  decision,	
  will	
  have	
  available,	
  and	
  will	
  
carefully	
  consider,	
  detailed	
  information	
  concerning	
  significant	
  environmental	
  impacts.	
  
Second,	
  it	
  guarantees	
  that	
  the	
  relevant	
  information	
  will	
  be	
  made	
  available	
  to	
  the	
  larger	
  
audience	
  that	
  may	
  also	
  play	
  a	
  role	
  in	
  both	
  the	
  decisionmaking	
  process	
  and	
  the	
  
implementation	
  of	
  that	
  decision.110	
  

	
  
With	
  this	
  process	
  in	
  place,	
  the	
  goal	
  is	
  that	
  “the	
  most	
  intelligent,	
  optimally	
  beneficial	
  decision	
  
will	
  ultimately	
  be	
  made.”111	
  
	
  
There	
  is	
  a	
  pressing	
  need	
  for	
  such	
  careful,	
  deliberate,	
  decisionmaking	
  in	
  the	
  LNG	
  export	
  context.	
  	
  	
  
	
  

V.  Applying	
  NEPA	
  to	
  LNG	
  Exports	
  
	
  
DOE	
  affirms	
  in	
  its	
  governing	
  regulations	
  that	
  it	
  will	
  “follow	
  the	
  letter	
  and	
  spirit	
  of	
  NEPA”	
  and	
  will	
  
“apply	
  the	
  NEPA	
  review	
  process	
  early	
  in	
  the	
  planning	
  stages”	
  of	
  its	
  projects.112	
  	
  These	
  rules	
  are	
  
clear	
  that	
  DOE	
  must	
  base	
  its	
  final	
  decisions	
  on	
  matters	
  with	
  significant	
  environmental	
  impacts	
  
on	
  a	
  carefully	
  developed	
  environmental	
  impact	
  statement.113	
  But	
  DOE	
  has	
  refused	
  to	
  prepare	
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  Id.	
  (internal	
  quotations	
  and	
  citation	
  omitted).	
  
107	
  40	
  C.F.R.	
  §	
  1502.14(c)(1)-­‐(3).	
  
108	
  See,	
  e.g.,	
  40	
  C.F.R.	
  §	
  1502.20	
  
109	
  Robertson	
  v.	
  Methow	
  Valley	
  Citizens	
  Council,	
  490	
  U.S.	
  332,	
  350	
  (1989).	
  
110	
  Dep’t	
  of	
  Transp.	
  v.	
  Public	
  Citizen,	
  541	
  U.S.	
  752,	
  767	
  (2004)	
  (internal	
  quotations	
  omitted).	
  
111	
  Calvert	
  Cliffs,	
  449	
  F.2d	
  at	
  1114.	
  
112	
  10	
  C.F.R.	
  §	
  1021.102.	
  
113	
  See,	
  e.g.,	
  10	
  C.F.R.	
  §§	
  1021.210	
  (affirming	
  that	
  DOE	
  will	
  complete	
  NEPA	
  review	
  “before	
  making	
  a	
  decision”);	
  
1021.214	
  (affirming	
  that	
  this	
  standard	
  applies	
  for	
  adjudicatory	
  proceedings,	
  such	
  as	
  licensing	
  processes).	
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an	
  environmental	
  impact	
  statement	
  to	
  help	
  it	
  wrestle	
  with	
  the	
  weighty	
  export	
  decisions	
  now	
  
before	
  it.	
  	
  Worse,	
  it	
  has	
  refused	
  even	
  to	
  acknowledge	
  that	
  it	
  has	
  the	
  tools	
  to	
  do	
  so,	
  even	
  though	
  
its	
  own	
  modeling	
  system	
  could	
  go	
  far	
  to	
  help	
  answer	
  the	
  vital	
  questions	
  now	
  before	
  it.	
  
	
  
DOE	
  should	
  have	
  approached	
  NEPA	
  compliance	
  in	
  a	
  far	
  more	
  considered	
  way.	
  	
  It	
  should	
  have	
  
begun	
  by	
  preparing	
  a	
  national	
  programmatic	
  environmental	
  impact	
  statement	
  –	
  either	
  on	
  its	
  
own	
  or	
  as	
  a	
  partner	
  with	
  FERC,	
  the	
  usual	
  NEPA	
  lead	
  agency	
  -­‐-­‐	
  that	
  would	
  have	
  considered	
  the	
  
cumulative	
  effect	
  of	
  the	
  export	
  proposals	
  before	
  it	
  and	
  ways	
  to	
  mitigate	
  those	
  effects.	
  	
  Such	
  an	
  
analysis	
  would	
  be	
  a	
  natural	
  counterpart	
  to	
  a	
  national	
  economic	
  study	
  it	
  is	
  now	
  preparing.	
  	
  In	
  
fact,	
  the	
  U.S.	
  Environmental	
  Protection	
  Agency	
  (EPA)	
  has	
  now	
  twice	
  filed	
  formal	
  comments	
  
making	
  clear	
  that	
  just	
  such	
  an	
  analysis	
  is	
  necessary.114	
  With	
  both	
  such	
  studies	
  in	
  hand,	
  DOE	
  and	
  
FERC	
  could	
  then	
  have	
  developed	
  shorter,	
  subsidiary	
  studies	
  for	
  each	
  proposal	
  before	
  it,	
  
considering	
  their	
  particular	
  circumstances	
  in	
  the	
  context	
  of	
  its	
  comprehensive	
  public	
  
disclosures.	
  	
  	
  
The	
  unwise	
  course	
  the	
  agencies	
  have	
  thus	
  far	
  taken	
  in	
  the	
  environmental	
  arena	
  contrasts	
  
sharply	
  with	
  DOE’s	
  far	
  wiser	
  commitment	
  to	
  consider	
  national	
  economic	
  impacts	
  before	
  moving	
  
forward	
  on	
  any	
  further	
  export	
  applications.	
  	
  These	
  two	
  approaches	
  are	
  irreconcilable.	
  DOE	
  
must	
  undertake	
  a	
  full	
  EIS	
  for	
  LNG	
  export,	
  including	
  the	
  effects	
  of	
  increased	
  gas	
  production,	
  if	
  it	
  
is	
  to	
  make	
  prudent	
  decisions	
  and	
  satisfy	
  its	
  legal	
  mandates.	
  
	
  

A.  DOE’s	
  Failure	
  to	
  Properly	
  Apply	
  NEPA	
  Thus	
  Far	
  
	
  
DOE	
  has	
  assured	
  Congress	
  that	
  it	
  recognizes	
  that	
  the	
  cumulative	
  impact	
  of	
  “future	
  LNG	
  export	
  
authorizations	
  could	
  affect	
  the	
  public	
  interest.”115	
  	
  Unfortunately,	
  though	
  DOE	
  is	
  attempting	
  to	
  
better	
  understand	
  some	
  of	
  the	
  economic	
  implications	
  of	
  LNG	
  export,	
  it	
  has	
  thus	
  far	
  actively	
  
refused	
  to	
  consider	
  the	
  environmental	
  implications.	
  	
  	
  
	
  
The	
  only	
  nearly-­‐complete	
  example	
  of	
  DOE’s	
  deliberative	
  process	
  thus	
  far	
  is	
  its	
  handling	
  of	
  the	
  
Sabine	
  Pass	
  LNG	
  export	
  project	
  proposed	
  for	
  southern	
  Louisiana.	
  	
  Sabine	
  Pass	
  was	
  the	
  first	
  LNG	
  
export	
  application	
  filed	
  in	
  the	
  current	
  wave	
  of	
  proposals,	
  and	
  proposed	
  to	
  export	
  803	
  bcf	
  of	
  gas	
  
annually.	
  	
  This	
  volume	
  of	
  export,	
  alone,	
  would	
  increase	
  total	
  U.S.	
  gas	
  exports	
  by	
  more	
  than	
  
50%.116	
  	
  One	
  might	
  have	
  expected	
  DOE	
  to	
  analyze	
  this	
  historic	
  application	
  in	
  detail,	
  but	
  it	
  did	
  
not.	
  	
  
	
  
Instead,	
  applying	
  the	
  rebuttable	
  presumption-­‐based	
  approach	
  to	
  export,	
  DOE	
  did	
  not	
  develop	
  
significant	
  independent	
  analyses	
  when	
  considering	
  the	
  application.	
  	
  It	
  relied	
  almost	
  entirely	
  on	
  
Sabine	
  Pass’s	
  own	
  assertions.	
  In	
  spring	
  2011,	
  it	
  “conditionally”	
  approved	
  the	
  Sabine	
  Pass’s	
  
request	
  to	
  export	
  up	
  to	
  2.2	
  bcf/d	
  of	
  natural	
  gas,	
  largely	
  on	
  the	
  ground	
  that	
  no	
  opposing	
  party	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
114	
  Letter	
  from	
  Christine	
  B,	
  Reichgott,	
  EPA	
  Region	
  10	
  to	
  FERC	
  (Oct.	
  29,	
  2012)	
  at	
  12-­‐13;	
  Letter	
  from	
  Jeffrey	
  D.	
  Lapp,	
  
EP	
  Region	
  3	
  to	
  FERC	
  (Nov.	
  15,	
  2012)	
  at	
  2.	
  
115	
  Letter	
  from	
  Christopher	
  Smith,	
  Deputy	
  Assistant	
  Secretary	
  of	
  Oil	
  and	
  Gas	
  to	
  Representative	
  Edward	
  Markey	
  
(Feb.	
  24,	
  2012)	
  at	
  3.	
  
116	
  See	
  n.	
  3,	
  supra.	
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had	
  shown	
  that	
  the	
  project	
  was	
  not	
  in	
  the	
  public	
  interest.117	
  	
  	
  DOE	
  thus	
  approved	
  the	
  beginning	
  
of	
  the	
  export	
  boom	
  largely	
  on	
  the	
  export	
  proponents’	
  say-­‐so,	
  without	
  preparing	
  its	
  own	
  
analysis.	
  
	
  
The	
  “conditional”	
  part	
  of	
  the	
  approval	
  referred	
  in	
  large	
  part	
  to	
  DOE’s	
  decision	
  to	
  defer	
  its	
  
consideration	
  of	
  environmental	
  matters	
  pending	
  FERC’s	
  work	
  on	
  NEPA	
  documents	
  for	
  Sabine	
  
Pass	
  as	
  the	
  lead	
  agency	
  for	
  NEPA	
  compliance.	
  	
  Because	
  FERC	
  had	
  not	
  yet	
  prepared	
  an	
  
environmental	
  analysis	
  or	
  environmental	
  impact	
  statement,	
  DOE	
  opted	
  not	
  to	
  weigh	
  any	
  
environmental	
  factors	
  in	
  its	
  public	
  interest	
  analysis.	
  	
  Instead,	
  it	
  stated	
  that	
  FERC,	
  with	
  DOE’s	
  
cooperation,	
  would	
  undertake	
  the	
  environmental	
  study	
  for	
  both	
  agencies	
  as	
  part	
  of	
  FERC’s	
  
facility	
  siting	
  process.118	
  	
  DOE	
  stated	
  that	
  it	
  would	
  review	
  FERC’s	
  final	
  product	
  before	
  finally	
  
signing	
  off	
  on	
  Sabine	
  Pass.	
  
	
  
But	
  FERC	
  did	
  not	
  prepare	
  an	
  EIS	
  for	
  Sabine	
  Pass	
  and	
  did	
  not	
  consider	
  the	
  national	
  implications	
  
of	
  the	
  application,	
  including	
  its	
  implications	
  for	
  production.	
  FERC	
  recognized	
  that	
  Sabine	
  Pass	
  
itself	
  identified	
  the	
  purpose	
  and	
  need	
  of	
  the	
  facility	
  as	
  to	
  “provide	
  a	
  market	
  solution	
  to	
  allow	
  
the	
  further	
  development	
  of	
  unconventional	
  (particularly	
  shale	
  gas-­‐bearing	
  formation)	
  sources	
  
in	
  the	
  United	
  States.”119	
  	
  Nonetheless,	
  it	
  instead	
  prepared	
  only	
  a	
  more	
  limited	
  document	
  called	
  
an	
  environmental	
  assessment	
  (an	
  “EA”),	
  which	
  focused	
  only	
  on	
  the	
  environmental	
  impacts	
  of	
  
the	
  facility	
  siting	
  decision	
  before	
  it.120	
  	
  	
  
	
  
FERC	
  justified	
  this	
  decision	
  on	
  the	
  grounds	
  that	
  the	
  impacts	
  from	
  increased	
  gas	
  development	
  
were	
  not	
  “reasonably	
  foreseeable”	
  because	
  “no	
  specific	
  shale-­‐gas	
  play	
  is	
  identified.”121	
  It	
  did	
  so	
  
even	
  though	
  Sabine	
  Pass	
  itself	
  affirmed	
  that	
  the	
  “most	
  likely”	
  sources	
  of	
  supply	
  for	
  its	
  project	
  
were	
  “the	
  historically	
  prolific	
  Gulf	
  Coast	
  Texas	
  and	
  Louisiana	
  onshore	
  gas	
  fields,	
  the	
  gas	
  fields	
  in	
  
the	
  Permian,	
  Anadarko,	
  and	
  Hugoton	
  basins,	
  and	
  the	
  emerging	
  unconventional	
  gas	
  fields	
  in	
  the	
  
Barnett,	
  Fayetteville,	
  Woodford,	
  and	
  Bossier	
  basins.”122	
  	
  FERC	
  apparently	
  felt	
  that	
  the	
  
applicant’s	
  own	
  assurances	
  that	
  export	
  would	
  spur	
  production,	
  and	
  would	
  likely	
  do	
  so	
  in	
  
specific	
  places,	
  provided	
  no	
  ground	
  for	
  analysis.	
  	
  Because	
  FERC	
  believed	
  that	
  it	
  could	
  not	
  
identify	
  precisely	
  where	
  Sabine	
  Pass	
  would	
  catalyze	
  gas	
  production,	
  it	
  refused	
  to	
  consider	
  these	
  
impacts	
  at	
  all.123	
  
	
  
But	
  NEPA	
  analyses	
  are	
  not	
  dependent	
  on	
  this	
  sort	
  of	
  location-­‐specific	
  analysis.	
  	
  Instead,	
  a	
  
programmatic	
  EIS,	
  for	
  instance,	
  could	
  readily	
  have	
  presented	
  the	
  environmental	
  choices	
  before	
  
DOE	
  on	
  a	
  national	
  level,	
  with	
  particular	
  attention	
  to	
  potential	
  production	
  patterns	
  in	
  prolific	
  
shale	
  plays.	
  Even	
  a	
  project-­‐specific	
  EIS	
  could	
  have	
  addressed	
  pressing	
  environmental	
  issues	
  
directly.	
  FERC	
  could	
  have	
  evaluated	
  the	
  sorts	
  of	
  pollution	
  risks	
  and	
  ecosystem	
  threats	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
117	
  DOE,	
  Order	
  2961	
  (May	
  20,	
  2011)	
  at	
  42.	
  
118	
  Id.	
  at	
  40-­‐41.	
  
119	
  Id.	
  at	
  1-­‐10.	
  
120	
  See	
  FERC,	
  Environmental	
  Assessment	
  for	
  the	
  Sabine	
  Pass	
  Liquefaction	
  Project	
  (December	
  2011).	
  
121	
  FERC,	
  Order	
  Granting	
  Section	
  3	
  Authorization,	
  139	
  FERC	
  ¶	
  61,039	
  at	
  ¶¶	
  96-­‐97	
  (Apr.	
  16,	
  2012).	
  
122	
  Sabine	
  Pass	
  Export	
  Application	
  (Sept.	
  7,	
  2010)	
  at	
  16.	
  	
  	
  
123	
  Id.	
  at	
  ¶¶	
  98-­‐100.	
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associated	
  with	
  increased	
  fracking.	
  	
  It	
  could	
  have	
  described	
  the	
  likely	
  cumulative	
  impacts	
  of	
  the	
  
many	
  proposed	
  LNG	
  projects,	
  including	
  those	
  at	
  Sabine	
  Pass,	
  and	
  could	
  have	
  estimated	
  the	
  
scale	
  of	
  environmental	
  disruption	
  that	
  they	
  may	
  cause.	
  	
  Instead,	
  FERC	
  provided	
  none	
  of	
  this	
  
information.	
  	
  Perversely,	
  because	
  it	
  concluded	
  that	
  Sabine	
  Pass	
  might	
  promote	
  gas	
  production	
  
“in	
  any	
  of	
  the	
  numerous	
  shale	
  plays	
  that	
  exist	
  in	
  most	
  of	
  the	
  eastern	
  United	
  States,”	
  and	
  hence	
  
could	
  have	
  nationwide	
  impacts,	
  FERC	
  decided	
  that	
  these	
  impacts	
  swept	
  too	
  broadly	
  to	
  be	
  
analyzed.124	
  	
  	
  
	
  
DOE	
  did	
  not	
  have	
  to	
  accept	
  this	
  blinkered	
  view,	
  but	
  it	
  nonetheless	
  did	
  so,	
  declaring,	
  on	
  its	
  
review	
  of	
  FERC’s	
  EA,	
  that	
  FERC	
  had	
  “examined	
  all	
  reasonably	
  foreseeable	
  impacts”	
  of	
  the	
  
project.125	
  	
  DOE	
  therefore	
  accepted	
  FERC’s	
  EA	
  as	
  a	
  “complete	
  picture	
  for	
  purposes	
  of	
  meeting	
  
DOE’s	
  NEPA	
  responsibilities	
  and	
  fulfilling	
  its	
  duty	
  to	
  examine	
  environmental	
  factors	
  as	
  a	
  public	
  
interest	
  consideration	
  under	
  the	
  [Natural	
  Gas	
  Act].”126	
  	
  In	
  doing	
  so,	
  DOE	
  also	
  accepted	
  FERC’s	
  
reasoning	
  that	
  because	
  it	
  was	
  “impossible”	
  to	
  know	
  precisely	
  how	
  much	
  new	
  production	
  Sabine	
  
Pass	
  would	
  cause,	
  or	
  exactly	
  where	
  this	
  production	
  would	
  occur,	
  there	
  was	
  no	
  way	
  to	
  discuss	
  
these	
  impacts	
  at	
  all.127	
  	
  	
  
	
  
Thus,	
  though	
  DOE	
  affirmed	
  that	
  it	
  was	
  “fully	
  aware	
  of	
  concerns	
  of	
  the	
  environmental	
  effects	
  of	
  
shale	
  gas	
  production,”	
  it	
  insisted	
  that	
  it	
  could	
  not	
  provide	
  a	
  “meaningful	
  analysis”	
  of	
  Sabine	
  
Pass	
  –	
  or	
  of	
  the	
  cumulative	
  impacts	
  of	
  LNG	
  export	
  as	
  a	
  whole.128	
  	
  Sierra	
  Club	
  petitioned	
  for	
  
rehearing	
  of	
  this	
  decision,	
  and	
  DOE	
  has	
  announced	
  that	
  it	
  continues	
  to	
  consider	
  whether	
  its	
  
decision	
  was	
  correct.129	
  
	
  
DOE	
  has	
  not	
  moved	
  forward	
  on	
  any	
  other	
  LNG	
  export	
  applications	
  (with	
  the	
  exception	
  of	
  
licenses	
  for	
  export	
  to	
  countries	
  with	
  which	
  the	
  U.S.	
  has	
  a	
  free	
  trade	
  agreement,	
  discussed	
  
below),	
  so	
  the	
  Sabine	
  Pass	
  order	
  stands	
  as	
  its	
  current	
  word	
  on	
  the	
  subject.	
  	
  If	
  DOE	
  does	
  not	
  
change	
  course,	
  huge	
  volumes	
  of	
  natural	
  gas	
  will	
  be	
  produced	
  and	
  exported	
  without	
  any	
  
consideration	
  of	
  how	
  this	
  massive	
  production	
  increase	
  will	
  affect	
  communities	
  across	
  the	
  
country.	
  	
  Far	
  from	
  working	
  to	
  protect	
  the	
  public	
  interest,	
  DOE	
  will	
  not	
  acknowledge,	
  much	
  less	
  
address,	
  the	
  challenge	
  before	
  it.	
  
	
  

B.  How	
  NEPA	
  Should	
  Be	
  Applied	
  to	
  LNG	
  Exports	
  
	
  
The	
  Sabine	
  Pass	
  decisions	
  made	
  a	
  bad	
  beginning,	
  but	
  they	
  need	
  not	
  determine	
  the	
  rest	
  of	
  the	
  
story.	
  DOE	
  may	
  yet	
  reconsider	
  its	
  Sabine	
  Pass	
  order.	
  	
  Moreover,	
  many	
  other	
  LNG	
  export	
  
applications	
  have	
  been	
  filed	
  with	
  DOE	
  and,	
  as	
  it	
  considers	
  them,	
  it	
  may	
  still	
  treat	
  this	
  
environmental	
  challenge	
  with	
  the	
  seriousness	
  it	
  deserves.	
  	
  Before	
  granting	
  any	
  further	
  licenses,	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
124	
  FERC,	
  Order	
  Denying	
  Rehearing	
  and	
  Stay,	
  140	
  FERC	
  ¶	
  61,076	
  at	
  ¶	
  12	
  (July	
  26,	
  2012).	
  
125	
  DOE,	
  Order	
  2961-­‐A	
  (Aug.	
  7,	
  2012)	
  at	
  27.	
  
126	
  Id.	
  
127	
  Id.	
  at	
  28.	
  
128	
  Id.	
  	
  
129	
  DOE,	
  Order	
  Granting	
  Rehearing	
  for	
  Further	
  Consideration,	
  FE	
  Docket	
  No.	
  10-­‐111-­‐LNG	
  (Oct.	
  5,	
  2012).	
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DOE	
  should	
  ensure	
  that	
  the	
  NEPA	
  process	
  develops	
  the	
  information	
  it	
  needs	
  to	
  make	
  a	
  sound	
  
public	
  interest	
  determination.	
  
	
  
For	
  purposes	
  of	
  this	
  discussion,	
  DOE	
  or	
  FERC	
  could	
  undertake	
  the	
  tasks	
  described	
  below.	
  	
  FERC	
  
would	
  be	
  the	
  most	
  likely	
  coordinator,	
  given	
  its	
  lead	
  agency	
  role	
  under	
  the	
  Natural	
  Gas	
  Act,	
  but	
  
it	
  is	
  ultimately	
  DOE’s	
  responsibility	
  to	
  ensure	
  that	
  the	
  final	
  NEPA	
  analysis	
  is	
  sufficient	
  to	
  support	
  
a	
  careful	
  public	
  interest	
  determination,	
  whether	
  it	
  is	
  prepared	
  entirely	
  by	
  FERC	
  or	
  later	
  
supplemented	
  by	
  DOE.	
  	
  For	
  ease	
  of	
  reference,	
  this	
  section	
  therefore	
  refers	
  to	
  “DOE”	
  as	
  
conducting	
  the	
  analysis,	
  though	
  FERC	
  would	
  play	
  an	
  important	
  coordinating	
  role.	
  
	
  	
  	
  
In	
  this	
  context,	
  a	
  programmatic	
  EIS	
  makes	
  a	
  great	
  deal	
  of	
  sense.	
  	
  By	
  looking	
  first	
  at	
  the	
  common	
  
questions	
  inherent	
  in	
  export,	
  DOE	
  could	
  help	
  develop	
  a	
  fundamental	
  shared	
  understanding	
  of	
  
their	
  impacts	
  before	
  turning	
  to	
  the	
  particular	
  impacts	
  of	
  specific	
  proposals.	
  
	
  
i . 	
  Determining	
  Foreseeable	
  Production	
  Associated	
  with	
  Export	
  
	
  
The	
  most	
  important	
  first	
  question	
  for	
  DOE	
  is	
  to	
  determine	
  a	
  “reasonably	
  foreseeable”	
  range	
  of	
  
natural	
  gas	
  which	
  may	
  be	
  exported	
  and	
  the	
  corresponding	
  range	
  of	
  reasonably	
  foreseeable	
  
increases	
  in	
  production.	
  So	
  far,	
  DOE	
  and	
  FERC	
  have	
  insisted	
  that	
  no	
  production	
  impacts	
  are	
  
reasonably	
  foreseeable,	
  as	
  the	
  Sabine	
  Pass	
  decisions	
  state.	
  	
  This	
  conclusion	
  is	
  simply	
  wrong.	
  	
  
The	
  DOE’s	
  own	
  NEMS	
  program	
  can	
  forecast	
  these	
  production	
  impacts.	
  	
  DOE’s	
  failure	
  to	
  develop	
  
such	
  projections	
  is	
  unjustifiable.	
  
	
  
NEMS	
  is	
  a	
  very	
  well-­‐established	
  modeling	
  system	
  designed	
  to	
  model	
  the	
  economy’s	
  energy	
  use	
  
through	
  a	
  series	
  of	
  interlocking	
  “modules”	
  that	
  represent	
  different	
  energy	
  sectors	
  on	
  regional	
  
and	
  national	
  levels.130	
  	
  Relevant	
  here,	
  NEMS	
  has	
  an	
  “Oil	
  and	
  Gas	
  Supply	
  Module”131	
  and	
  a	
  
“Natural	
  Gas	
  Transmission	
  and	
  Distribute	
  Module.”132	
  Rhese	
  modules	
  jointly	
  represent	
  the	
  
entire	
  domestic	
  natural	
  gas	
  sector,	
  and	
  describe	
  how	
  production	
  responds	
  to	
  demand	
  across	
  
the	
  country.	
  	
  They	
  can	
  be	
  used,	
  therefore,	
  to	
  model	
  the	
  effects	
  of	
  increased	
  export	
  demand	
  on	
  
gas	
  production.	
  	
  In	
  fact,	
  they	
  have	
  been	
  used	
  for	
  this	
  purpose	
  by	
  DOE	
  already:	
  	
  The	
  January	
  
2012	
  EIA	
  special	
  report	
  on	
  LNG,	
  which	
  included	
  production	
  forecasts,	
  relies	
  on	
  NEMS,	
  as	
  does	
  
the	
  summer	
  2012	
  Annual	
  Energy	
  Outlook,	
  which	
  contains	
  LNG	
  projections.133	
  
	
  
EIA’s	
  formal	
  documentation	
  for	
  NEMS	
  is	
  available	
  online,	
  and	
  thoroughly	
  describes	
  the	
  system.	
  	
  
That	
  documentation	
  demonstrates	
  that	
  DOE/FE	
  is	
  in	
  error	
  when	
  it	
  states	
  that	
  the	
  implications	
  
of	
  LNG	
  export	
  demand	
  for	
  the	
  production	
  and	
  supply	
  of	
  domestic	
  gas	
  are	
  not	
  foreseeable.	
  	
  In	
  
fact,	
  NEMS’s	
  natural	
  gas	
  sub-­‐models	
  are	
  explicitly	
  designed	
  to	
  project	
  how	
  supply	
  will	
  respond	
  
to	
  demand	
  on	
  a	
  national	
  and	
  a	
  regional	
  basis;	
  indeed,	
  they	
  must	
  do	
  so	
  for	
  the	
  model	
  to	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
130	
  See	
  EIA,	
  The	
  National	
  Energy	
  Modeling	
  System:	
  An	
  Overview	
  (2009)	
  at	
  1-­‐2	
  (“NEMS	
  Overview”).	
  
131	
  See	
  EIA,	
  Documentation	
  of	
  the	
  Oil	
  and	
  Gas	
  Supply	
  Module	
  (2012	
  (“OGSM	
  Documentation”).	
  
132	
  See	
  EIA,	
  Model	
  Documentation:	
  Natural	
  Gas	
  Transmission	
  and	
  Distribution	
  Module	
  of	
  the	
  National	
  Energy	
  
Modeling	
  System	
  (2012)	
  (TDM	
  Documentation).	
  	
  
133	
  See,	
  e.g.,	
  EIA,	
  Effects	
  of	
  Increased	
  Natural	
  Gas	
  Exports	
  on	
  Domestic	
  Energy	
  Markets	
  at	
  3	
  (EIA	
  used	
  NEMS	
  for	
  this	
  
forecast);	
  EIA,	
  .	
  	
  See	
  EIA,	
  Annual	
  Energy	
  Outlook	
  (2012)	
  at	
  App.	
  E	
  (describing	
  NEMS).	
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generate	
  predictions.	
  	
  As	
  such,	
  NEMS	
  could	
  (and	
  in	
  fact	
  has)	
  be	
  used	
  to	
  project	
  likely	
  production	
  
increases	
  in	
  response	
  to	
  increased	
  demand	
  caused	
  by	
  LNG	
  exports.	
  	
  NEMS	
  therefore	
  provides	
  
the	
  analysis	
  of	
  “when,	
  where,	
  and	
  how	
  shale-­‐gas	
  development	
  will	
  be	
  affected”	
  that	
  the	
  DOE	
  
has	
  so	
  far	
  stated	
  it	
  would	
  be	
  impossible	
  to	
  produce.	
  
	
  
To	
  begin	
  with,	
  the	
  Supply	
  Module	
  is	
  built	
  on	
  detailed	
  state-­‐by-­‐state	
  reports	
  of	
  gas	
  production	
  
across	
  the	
  country.134	
  These	
  reports	
  allow	
  the	
  EIA	
  to	
  develop	
  regionally	
  differentiated	
  models	
  
of	
  the	
  costs	
  of	
  production	
  in	
  each	
  gas	
  field,	
  and	
  how	
  readily	
  production	
  can	
  be	
  increased	
  in	
  
those	
  fields.	
  As	
  the	
  EIA	
  explains,	
  “production	
  type	
  curves	
  have	
  been	
  used	
  to	
  estimate	
  the	
  
technical	
  production	
  from	
  known	
  fields”	
  as	
  the	
  basis	
  for	
  a	
  sophisticated	
  “play-­‐level	
  model	
  that	
  
projects	
  the	
  crude	
  oil	
  and	
  natural	
  gas	
  supply	
  from	
  the	
  lower	
  48.”135	
  The	
  module	
  reports	
  its	
  
results	
  for	
  regions	
  throughout	
  the	
  United	
  States,	
  including	
  the	
  Northeast,	
  the	
  Gulf	
  Coast,	
  and	
  
areas	
  in	
  Texas	
  and	
  Arkansas	
  with	
  large	
  gas	
  plays.136	
  It	
  also	
  distinguishes	
  coalbed	
  methane,	
  shale	
  
gas,	
  and	
  tight	
  gas	
  from	
  other	
  resources,	
  allowing	
  for	
  specific	
  predictions	
  distinguishing	
  
unconventional	
  gas	
  production	
  from	
  conventional	
  natural	
  gas	
  production.137	
  	
  The	
  module	
  
further	
  projects	
  the	
  number	
  of	
  wells	
  drilled	
  each	
  year,	
  and	
  their	
  likely	
  production;	
  these	
  are	
  
important	
  figures	
  for	
  estimating	
  environmental	
  impacts.138	
  
	
  
In	
  short,	
  this	
  module	
  “includes	
  a	
  comprehensive	
  assessment	
  method	
  for	
  determining	
  the	
  
relative	
  economics	
  of	
  various	
  prospects	
  based	
  on	
  future	
  financial	
  considerations,	
  the	
  nature	
  of	
  
the	
  undiscovered	
  and	
  discovered	
  resources,	
  prevailing	
  risk	
  factors,	
  and	
  the	
  available	
  
technologies.	
  The	
  model	
  evaluates	
  the	
  economics	
  of	
  future	
  exploration	
  and	
  development	
  from	
  
the	
  perspective	
  of	
  an	
  operator	
  making	
  an	
  investment	
  decision.”139	
  Thus,	
  for	
  each	
  play	
  in	
  the	
  
lower	
  48	
  states,	
  the	
  EIA	
  is	
  able	
  to	
  predict	
  future	
  production	
  based	
  on	
  existing	
  data.	
  	
  
Importantly,	
  the	
  EIA	
  makes	
  clear	
  that	
  “the	
  model	
  design	
  provides	
  the	
  flexibility	
  to	
  evaluate	
  …	
  
environmental,	
  or	
  other	
  policy	
  changes	
  in	
  a	
  consistent	
  and	
  comprehensive	
  manner.”140	
  Those	
  
policy	
  changes	
  include	
  permitting	
  LNG	
  export.	
  
	
  
LNG	
  export	
  creates	
  new	
  demand	
  and	
  transmission	
  needs.	
  	
  The	
  next	
  NEMS	
  module,	
  the	
  
Transmission	
  and	
  Distribution	
  Module,	
  can	
  address	
  these	
  impacts.	
  	
  It	
  integrates	
  supply	
  
projections	
  with	
  regional	
  and	
  national	
  demand	
  to	
  help	
  determine	
  how	
  gas	
  will	
  flow	
  to	
  areas	
  
experiencing	
  increased	
  demand.	
  	
  As	
  EIA	
  explains,	
  the	
  module	
  “represents	
  the	
  transmission,	
  
distribution,	
  and	
  pricing	
  of	
  natural	
  gas”	
  using	
  a	
  national	
  module	
  of	
  the	
  transmission	
  system,	
  
which,	
  in	
  turn,	
  is	
  divided	
  by	
  region.141	
  	
  The	
  module	
  “links	
  natural	
  gas	
  suppliers	
  (including	
  
importers)	
  and	
  consumers	
  in	
  the	
  lower	
  48	
  States	
  and	
  across	
  the	
  Mexican	
  and	
  Canadian	
  borders	
  
via	
  a	
  natural	
  gas	
  transmission	
  and	
  distribution	
  network,	
  while	
  determining	
  the	
  flow	
  of	
  natural	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
134	
  See	
  OGSM	
  Documentation	
  at	
  2-­‐2.	
  
135	
  Id.	
  	
  at	
  2-­‐3.	
  
136	
  Id.	
  at	
  2-­‐4.	
  	
  	
  
137	
  Id.	
  at	
  2-­‐7.	
  	
  	
  
138	
  See	
  id.	
  at	
  2-­‐25	
  -­‐2-­‐26	
  
139	
  Id.	
  	
  	
  
140	
  Id.	
  	
  	
  
141	
  TDM	
  Documentation	
  at	
  2.	
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gas	
  and	
  the	
  regional	
  market	
  clearing	
  prices	
  between	
  suppliers	
  and	
  end-­‐users.”142	
  Because	
  the	
  
Transmission	
  Module	
  represents	
  demand	
  regionally,	
  it	
  can	
  distinguish,	
  for	
  instance,	
  between	
  
LNG	
  export	
  demand	
  on	
  the	
  Gulf	
  Coast	
  and	
  demand	
  in	
  the	
  Northeast.143	
  For	
  each	
  region,	
  the	
  
module	
  then	
  links	
  supply	
  and	
  demand	
  annually,	
  taking	
  transmission	
  costs	
  into	
  account,	
  in	
  order	
  
to	
  project	
  how	
  demand	
  will	
  be	
  met	
  by	
  the	
  transmission	
  system.144	
  	
  Thus,	
  it	
  interacts	
  with	
  the	
  
Supply	
  Module	
  to	
  develop	
  projections	
  for	
  how	
  supply	
  in	
  each	
  production	
  region	
  will	
  evolve	
  in	
  
response	
  to	
  demand.145	
  	
  
	
  
Importantly,	
  the	
  Transmission	
  Module	
  already	
  is	
  designed	
  to	
  model	
  LNG	
  imports	
  and	
  exports,	
  
and	
  contains	
  an	
  extensive	
  modeling	
  apparatus	
  to	
  do	
  so.146	
  The	
  Module	
  includes	
  import/export	
  
pipelines	
  and	
  the	
  sole	
  existing	
  LNG	
  export	
  terminal	
  in	
  Alaska.147	
  There	
  is,	
  thus,	
  no	
  technical	
  
barrier	
  to	
  modeling	
  increased	
  export	
  demand	
  going	
  forward.148	
  One	
  source	
  of	
  demand	
  is	
  much	
  
like	
  any	
  other,	
  so	
  additional	
  export	
  terminals	
  can	
  simply	
  be	
  modeled	
  as	
  additional	
  demand	
  
centers	
  in	
  the	
  regions	
  in	
  which	
  terminals	
  are	
  proposed.	
  The	
  Module	
  could,	
  for	
  instance,	
  readily	
  
model	
  additional	
  demand	
  along	
  the	
  Gulf	
  Coast	
  or	
  other	
  coasts,	
  and	
  translate	
  that	
  demand	
  back	
  
to	
  the	
  Supply	
  Module.	
  	
  Again,	
  this	
  process	
  is	
  essentially	
  what	
  the	
  EIA	
  already	
  did	
  in	
  the	
  context	
  
of	
  its	
  January	
  2012	
  LNG	
  export	
  study,	
  which	
  relied	
  on	
  NEMS	
  to	
  forecast	
  the	
  production	
  and	
  
price	
  impacts	
  of	
  export.	
  
	
  
In	
  short,	
  NEMS	
  is	
  already	
  set	
  up	
  to	
  do	
  the	
  sort	
  of	
  work	
  which	
  DOE	
  needs	
  to	
  do	
  here.149	
  	
  In	
  
response	
  to	
  a	
  given	
  demand	
  in	
  a	
  particular	
  region,	
  it	
  projects	
  transmission	
  system	
  flows	
  and	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
142	
  Id.	
  
143	
  See	
  id.	
  at	
  12-­‐14.	
  	
  	
  
144	
  See	
  id.	
  at	
  15-­‐16.	
  
145	
  See	
  id.	
  at	
  16-­‐20.	
  	
  	
  
146	
  See	
  id.	
  at	
  22-­‐32.	
  	
  	
  
147	
  Id.	
  at	
  3.	
  	
  	
  
148	
  See	
  id.	
  at	
  30-­‐31.	
  	
  	
  
149	
  As	
  are	
  several	
  models	
  used	
  by	
  private	
  consultants.	
  For	
  instance,	
  the	
  Deloitte	
  consultancy	
  regularly	
  makes	
  such	
  
predictions.	
  See,	
  e.g.,	
  Deloitte,	
  Made	
  in	
  America:	
  The	
  Economic	
  Impact	
  of	
  LNG	
  Exports	
  from	
  the	
  United	
  States	
  
(2011)	
  at	
  6	
  (explaining	
  that	
  if	
  LNG	
  is	
  “exported	
  from	
  one	
  particular	
  geographic	
  point,	
  the	
  entire	
  eastern	
  part	
  of	
  the	
  
United	
  States	
  reorients	
  production	
  and	
  flows	
  and	
  basis	
  differentials	
  change	
  substantially”);	
  see	
  also	
  id.	
  at	
  6	
  
(explaining	
  that	
  the	
  reference	
  case	
  for	
  the	
  model	
  predicts	
  increased	
  production	
  in	
  the	
  Marcellus	
  and	
  Haynesville	
  
shales)	
  &	
  8	
  (explaining	
  that	
  Deloitte	
  considers	
  how	
  producers	
  will	
  “develop	
  more	
  reserves	
  in	
  anticipation	
  of	
  
demand	
  growth,	
  such	
  as	
  LNG	
  exports”	
  and	
  forecasting	
  different	
  prices	
  depending	
  on	
  where	
  exports	
  occur).	
  	
  

According	
  to	
  Deloitte,	
  its	
  “World	
  Gas	
  Model”	
  and	
  its	
  component	
  “North	
  American	
  Gas	
  Model”	
  are	
  
designed	
  precisely	
  to	
  provide	
  this	
  sort	
  of	
  finer-­‐grained	
  analysis.	
  	
  Deloitte	
  explains	
  that	
  “[t]he	
  North	
  American	
  Gas	
  
Model	
  is	
  designed	
  to	
  simulate	
  how	
  regional	
  interactions	
  of	
  supply,	
  transportation,	
  and	
  demand	
  determine	
  market	
  
clearing	
  prices,	
  flowing	
  volumes,	
  storage,	
  reserve	
  additions,	
  and	
  new	
  pipelines	
  throughout	
  the	
  North	
  American	
  
natural	
  gas	
  market.”	
  See	
  Deloitte,	
  Natural	
  Gas	
  Models.	
  	
  The	
  model	
  “contains	
  field	
  size	
  and	
  depth	
  distributions	
  for	
  
every	
  play,	
  with	
  a	
  finding	
  and	
  development	
  cost	
  model	
  included.	
  This	
  database	
  connects	
  these	
  gas	
  plays	
  with	
  other	
  
energy	
  products	
  such	
  as	
  coal,	
  power,	
  and	
  emissions.”	
  	
  Id.	
  According	
  to	
  Deloitte,	
  its	
  modeling	
  thus	
  allow	
  it	
  to	
  
predict	
  how	
  gas	
  production,	
  infrastructure	
  construction,	
  and	
  storage	
  will	
  respond	
  to	
  changing	
  demand	
  conditions,	
  
including	
  those	
  resulting	
  from	
  LNG	
  export:	
  “The	
  end	
  result	
  is	
  that	
  valuing	
  storage	
  investments,	
  identifying	
  
maximally	
  effectual	
  storage	
  field	
  operation,	
  positioning,	
  optimizing	
  cycle	
  times,	
  demand	
  following	
  modeling,	
  
pipeline	
  sizing	
  and	
  location,	
  and	
  analyzing	
  the	
  impacts	
  of	
  LNG	
  has	
  become	
  easier	
  and	
  generally	
  more	
  accurate.”	
  Id.	
  	
  	
  	
  
The	
  point	
  here	
  is	
  that	
  linking	
  exports	
  to	
  production	
  is	
  plainly	
  possible.	
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production	
  responses	
  at	
  the	
  level	
  of	
  individual	
  plays	
  across	
  the	
  country.	
  	
  Thus,	
  DOE	
  is	
  fully	
  
capable	
  of	
  analyzing	
  the	
  production	
  impacts	
  of	
  particular	
  levels	
  of	
  LNG	
  export.	
  	
  Its	
  failure	
  to	
  do	
  
so	
  –	
  and	
  its	
  insistence	
  that	
  such	
  projections	
  are	
  somehow	
  impossible	
  to	
  make	
  –	
  is	
  inexplicable.	
  	
  	
  
	
  
Given	
  this	
  capability,	
  DOE	
  should	
  look	
  at	
  a	
  range	
  of	
  possible	
  export	
  volumes	
  and	
  timing,	
  just	
  as	
  
the	
  EIA	
  did	
  in	
  the	
  economic	
  study	
  that	
  DOE	
  commissioned.	
  	
  It	
  should	
  then	
  consider	
  the	
  amount	
  
of	
  natural	
  gas	
  (either	
  produced	
  or	
  diverted	
  from	
  other	
  uses)	
  necessary	
  to	
  meet	
  this	
  demand,	
  
and	
  can,	
  using	
  the	
  same	
  analysis	
  EIA	
  applied,	
  predict	
  how	
  much	
  of	
  this	
  gas	
  is	
  likely	
  to	
  come	
  
from	
  new	
  production.	
  
	
  
Because	
  NEPA	
  is	
  rooted	
  in	
  the	
  alternatives	
  analysis,	
  DOE	
  should	
  also	
  develop	
  alternative	
  
approaches	
  to	
  the	
  range	
  of	
  possible	
  exports.	
  	
  It	
  might,	
  for	
  instance,	
  look	
  at	
  the	
  impacts	
  of	
  
allowing	
  the	
  maximum	
  and	
  minimum	
  volumes	
  of	
  exports	
  it	
  thinks	
  are	
  plausible,	
  along	
  with	
  its	
  
projection	
  of	
  the	
  most	
  likely	
  scenario.	
  	
  It	
  also	
  makes	
  sense	
  to	
  look	
  at	
  variations	
  in	
  export	
  timing	
  
and	
  volume	
  driven	
  by	
  public	
  interest	
  concerns.	
  	
  For	
  instance,	
  DOE	
  could	
  consider	
  permitting	
  
exports	
  only	
  after	
  the	
  environmental	
  safeguards	
  the	
  Shale	
  Gas	
  Subcommittee	
  identified	
  are	
  in	
  
place,	
  or	
  only	
  permitting	
  exports	
  at	
  a	
  volume	
  that	
  would	
  not	
  cause	
  serious	
  price	
  disruptions	
  or	
  
economic	
  harm	
  domestically.	
  	
  And,	
  of	
  course,	
  DOE	
  must	
  consider	
  a	
  “no	
  action”	
  alternative	
  
baseline,	
  in	
  which	
  exports	
  do	
  not	
  move	
  forward	
  at	
  all.	
  	
  The	
  point	
  of	
  the	
  analysis,	
  as	
  always,	
  is	
  to	
  
ensure	
  that	
  the	
  agency	
  thoroughly	
  explores	
  the	
  possible	
  solution	
  space,	
  rather	
  than	
  simply	
  
pursuing	
  its	
  preconceived	
  plans.	
  	
  	
  
	
  
DOE,	
  in	
  short,	
  has	
  many	
  options	
  before	
  it	
  open	
  for	
  analysis.	
  	
  The	
  only	
  option	
  which	
  it	
  simply	
  
may	
  not	
  pursue,	
  however,	
  is	
  the	
  one	
  that	
  it	
  has	
  picked:	
  	
  It	
  cannot	
  and	
  must	
  not	
  refuse	
  to	
  use	
  its	
  
own	
  models	
  to	
  help	
  inform	
  the	
  public	
  as	
  to	
  the	
  vital	
  choices	
  ahead.	
  
	
  
i i . 	
  Estimating	
  the	
  Impacts	
  of	
  Production	
  
	
  
With	
  this	
  array	
  of	
  options	
  in	
  mind,	
  the	
  next	
  task	
  for	
  DOE	
  is	
  to	
  identify	
  the	
  environmental	
  
impacts	
  associated	
  with	
  each	
  of	
  the	
  reasonable	
  alternatives	
  it	
  has	
  developed.	
  EPA	
  has	
  twice	
  
instructed	
  FERC	
  (in	
  its	
  role	
  as	
  the	
  lead	
  agency)	
  that	
  just	
  such	
  an	
  	
  analysis	
  is	
  necessary.	
  
	
  
EPA’s	
  formal	
  comments	
  put	
  the	
  matter	
  well.	
  	
  As	
  EPA	
  explained	
  in	
  comments	
  on	
  a	
  proposal	
  to	
  
export	
  LNG	
  from	
  Oregon:	
  
	
  

The	
  2012	
  report	
  from	
  the	
  Energy	
  Information	
  Administration	
  states	
  that[]	
  “natural	
  gas	
  
markets	
  in	
  the	
  United	
  States	
  balance	
  in	
  response	
  to	
  increased	
  natural	
  gas	
  exports	
  largely	
  
through	
  increased	
  production.”	
  	
  That	
  report	
  goes	
  on	
  to	
  say	
  that	
  about	
  three-­‐quarters	
  of	
  that	
  
increase[d]	
  production	
  would	
  be	
  from	
  shale	
  resources.	
  	
  We	
  believe	
  it	
  is	
  appropriate	
  to	
  
consider	
  available	
  information	
  about	
  the	
  extent	
  to	
  which	
  drilling	
  activity	
  might	
  be	
  stimulated	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
	
  

29Look Before the LNG Leap: Why Policymakers and the Public Need Fair Disclosure Before Exports of Fracked Gas Start



	
  

	
  

by	
  the	
  construction	
  of	
  an	
  LNG	
  export	
  facility	
  on	
  the	
  west	
  coast,	
  and	
  any	
  potential	
  
environmental	
  effects	
  associated	
  with	
  that	
  drilling	
  expansion.150	
  

	
  
EPA	
  made	
  a	
  similar	
  point	
  in	
  comments	
  on	
  another,	
  Maryland-­‐based,	
  export	
  facility.	
  	
  It	
  wrote:	
  
	
  

We	
  also	
  recommend	
  expanding	
  the	
  scope	
  of	
  analysis	
  to	
  include	
  indirect	
  effects	
  related	
  to	
  
gas	
  drilling	
  and	
  combustion.	
  …	
  Th[e	
  EIA]	
  report	
  also	
  indicated	
  that	
  about	
  three-­‐quarters	
  of	
  
that	
  increase[d]	
  production	
  would	
  be	
  from	
  shale	
  gas	
  resources	
  and	
  that	
  domestic	
  natural	
  
gas	
  prices	
  could	
  rise	
  by	
  more	
  than	
  50%	
  if	
  permitted	
  to	
  be	
  exported.	
  	
  We	
  believe	
  it	
  is	
  
appropriate	
  to	
  consider	
  the	
  extent	
  to	
  which	
  implementation	
  of	
  the	
  proposed	
  project,	
  
combined	
  with	
  implementation	
  of	
  other	
  similar	
  facilities	
  nationally,	
  could	
  increase	
  the	
  
demand	
  for	
  domestic	
  natural	
  gas	
  extraction	
  and	
  increase	
  domestic	
  nautral	
  gas	
  prices.151	
  

	
  
EPA,	
  in	
  short,	
  recognizes	
  that	
  the	
  important	
  national	
  debate	
  needs	
  to	
  be	
  informed	
  by	
  careful	
  
environmental	
  analysis.	
  Because	
  this	
  analysis	
  may	
  best	
  be	
  done	
  at	
  the	
  programmatic	
  level,	
  DOE	
  
should	
  look	
  at	
  the	
  impacts	
  of	
  export-­‐linked	
  production	
  across	
  the	
  country,	
  before	
  applying	
  this	
  
programmatic	
  analysis	
  to	
  informed	
  consideration	
  of	
  particular	
  project	
  proposals.	
  	
  The	
  NEMS	
  
system	
  and	
  similar	
  models	
  will	
  help	
  DOE	
  to	
  project	
  national	
  impacts	
  and	
  to	
  regionalize	
  them.	
  	
  
As	
  it	
  considers	
  these	
  options,	
  it	
  will	
  need	
  to	
  answer	
  several	
  key	
  questions.	
  	
  These	
  include,	
  but	
  
are	
  certainly	
  not	
  limited	
  to,	
  the	
  following:	
  
	
  

What	
  is	
  the	
  magnitude	
  and	
  timing	
  of	
  the	
  increased	
  natural	
  gas	
  production	
  associated	
  with	
  
a	
  range	
  of	
  export	
  scenarios?	
  	
  	
  
	
  
This	
  is	
  the	
  most	
  fundamental	
  question	
  that	
  the	
  NEPA	
  process	
  should	
  answer.	
  	
  The	
  EIA	
  has	
  
already	
  developed	
  models	
  linking	
  export	
  to	
  increased	
  production.	
  	
  A	
  NEPA	
  analysis	
  could	
  
use	
  this	
  starting	
  point	
  to	
  investigate	
  the	
  magnitude	
  of	
  production	
  needed	
  to	
  support	
  a	
  
range	
  of	
  export	
  volumes.	
  	
  This	
  inquiry,	
  on	
  its	
  own,	
  would	
  meaningfully	
  assist	
  
decisionmakers.	
  	
  If	
  they	
  know,	
  for	
  instance,	
  that	
  permitting	
  1	
  bcf/d	
  of	
  export	
  means	
  that	
  
some	
  dozens,	
  hundreds,	
  or	
  thousands,	
  of	
  additional	
  wells	
  will	
  need	
  to	
  be	
  drilled,	
  that	
  
consideration	
  should	
  be	
  balanced	
  transparently	
  in	
  the	
  public	
  interest	
  analysis.	
  	
  Again,	
  
NEMS	
  should	
  be	
  able	
  to	
  supply	
  this	
  analysis	
  and,	
  indeed,	
  to	
  do	
  so	
  on	
  play-­‐by-­‐play	
  and	
  
regional	
  levels,	
  as	
  well	
  as	
  nationally.	
  

	
  
What	
  incremental	
  air	
  pollution	
  risk	
  is	
  associated	
  with	
  increased	
  natural	
  gas	
  production	
  
generally,	
  and	
  with	
  increased	
  unconventional	
  gas	
  production	
  in	
  particular?	
  	
  
	
  
The	
  air	
  pollution	
  impacts	
  of	
  both	
  conventional	
  and	
  unconventional	
  gas	
  production	
  are	
  
serious	
  and	
  need	
  to	
  be	
  better	
  understood	
  –	
  especially	
  if	
  exports	
  significantly	
  increase	
  
production,	
  as	
  they	
  are	
  likely	
  to	
  do.	
  The	
  DOE	
  can	
  use	
  the	
  NEPA	
  process	
  to	
  better	
  describe	
  
these	
  impacts.	
  	
  For	
  instance,	
  the	
  Environmental	
  Protection	
  Agency	
  has	
  developed	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
150	
  Letter	
  from	
  Christine	
  B,	
  Reichgott,	
  EPA	
  Region	
  10	
  to	
  FERC	
  (Oct.	
  29,	
  2012)	
  at	
  12.	
  
151	
  Letter	
  from	
  Jeffrey	
  D.	
  Lapp,	
  EP	
  Region	
  3	
  to	
  FERC	
  (Nov.	
  15,	
  2012)	
  at	
  2.	
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increasingly	
  accurate	
  emissions	
  figures	
  corresponding	
  to	
  processes	
  through	
  the	
  natural	
  
gas	
  production	
  system,	
  from	
  well	
  drilling	
  to	
  gas	
  transport.152	
  	
  By	
  estimating	
  the	
  amount	
  
production	
  is	
  likely	
  to	
  increase,	
  DOE	
  can	
  evaluate	
  the	
  approximate	
  range	
  of	
  new	
  air	
  
pollution	
  likely	
  to	
  be	
  associated	
  with	
  increased	
  production.	
  Likewise,	
  it	
  can	
  assess	
  the	
  
likely	
  emissions	
  associated	
  with	
  any	
  upgrades	
  to	
  pipeline	
  transmission	
  networks	
  required	
  
to	
  get	
  natural	
  gas	
  to	
  export	
  terminals.	
  DOE	
  can,	
  in	
  other	
  words,	
  forecast	
  whether	
  a	
  given	
  
export	
  scenario	
  is	
  likely	
  to	
  be	
  associated	
  with	
  many	
  thousands	
  of	
  tons	
  of	
  additional	
  air	
  
pollution,	
  or	
  a	
  more	
  limited	
  amount.	
  
	
  
Going	
  further,	
  DOE	
  can	
  predict	
  where	
  this	
  pollution	
  is	
  most	
  likely	
  to	
  occur.	
  	
  Although	
  
exported	
  gas	
  can	
  be	
  produced	
  in	
  many	
  places,	
  some	
  natural	
  gas	
  basins	
  are	
  declining	
  or	
  
stable,	
  while	
  others	
  –	
  such	
  as	
  those	
  near	
  the	
  Texas	
  Gulf	
  coast	
  and	
  the	
  Marcellus	
  shale	
  of	
  
the	
  east	
  coast	
  -­‐-­‐	
  are	
  rapidly	
  growing	
  and	
  are	
  near	
  proposed	
  export	
  terminal	
  sites,	
  reducing	
  
transportation	
  costs.	
  	
  DOE	
  can	
  and	
  should	
  forecast	
  the	
  most	
  likely	
  targets	
  for	
  additional	
  
development	
  in	
  response	
  to	
  increasing	
  gas	
  demand;	
  these	
  locations	
  are,	
  in	
  turn,	
  the	
  most	
  
likely	
  to	
  suffer	
  from	
  increased	
  air	
  pollution	
  and	
  to	
  have	
  to	
  invest	
  in	
  appropriate	
  control	
  
efforts.	
  	
  NEMS	
  will	
  it	
  allow	
  it	
  do	
  so.	
  
	
  
In	
  short,	
  DOE	
  can	
  map	
  out	
  the	
  air	
  pollution	
  control	
  challenge	
  ahead	
  under	
  various	
  export	
  
scenarios.	
  	
  It	
  can	
  also	
  forecast	
  which	
  regions	
  are	
  most	
  likely	
  to	
  have	
  to	
  manage	
  this	
  
increased	
  pollution,	
  and	
  some	
  of	
  its	
  likely	
  public	
  health	
  and	
  environmental	
  impacts.	
  
	
  
What	
  incremental	
  water	
  pollution	
  risk	
  is	
  associated	
  with	
  increased	
  natural	
  gas	
  production	
  
generally,	
  and	
  with	
  increased	
  unconventional	
  gas	
  production	
  in	
  particular?	
  	
  
	
  
As	
  with	
  air	
  pollution,	
  water	
  pollution	
  risk	
  increases	
  with	
  increased	
  gas	
  production.	
  	
  Here,	
  
too,	
  an	
  overview	
  of	
  pollution	
  risk	
  and	
  response	
  needs	
  with	
  substantially	
  higher	
  production	
  
will	
  assist	
  policymakers	
  and	
  the	
  public.	
  	
  Although	
  many	
  other	
  questions	
  should	
  be	
  
answered	
  here,	
  two	
  areas	
  of	
  investigation	
  within	
  this	
  general	
  field	
  jump	
  out	
  for	
  
investigation	
  at	
  the	
  programmatic	
  level.	
  	
  	
  
	
  
First,	
  increased	
  gas	
  production	
  will	
  generate	
  a	
  predictable	
  amount	
  of	
  waste	
  for	
  treatment.	
  	
  
Looking	
  at	
  the	
  national	
  scale,	
  a	
  proper	
  EIS	
  would	
  consider	
  the	
  adequacy	
  of	
  treatment	
  
available	
  for	
  this	
  increase	
  in	
  wastewater	
  and	
  other	
  substances.	
  	
  Does	
  existing	
  treatment	
  
plant	
  capacity	
  correspond	
  to	
  the	
  likely	
  increased	
  volume	
  and	
  can	
  those	
  plants	
  properly	
  
treat	
  all	
  pollutants	
  from	
  the	
  industry?	
  	
  Do	
  injection	
  wells	
  appear	
  ready	
  to	
  take	
  up	
  the	
  
slack?	
  	
  If	
  not,	
  where	
  is	
  waste	
  likely	
  to	
  go?	
  	
  Before	
  licensing	
  exports,	
  it	
  makes	
  sense	
  to	
  
make	
  sure	
  that	
  the	
  nation	
  is	
  ready	
  to	
  handle	
  the	
  waste	
  they	
  leave	
  behind.	
  
	
  
Second,	
  water	
  quantity	
  issues	
  also	
  deserve	
  a	
  close	
  look.	
  	
  A	
  substantial	
  increase	
  in	
  fracking	
  
means	
  a	
  substantial	
  increase	
  in	
  water	
  use.	
  	
  Even	
  though	
  water	
  use	
  varies	
  among	
  gas	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
152	
  See	
  generally,	
  EPA,	
  Regulatory	
  Impact	
  Analysis:	
  Final	
  New	
  Source	
  Performance	
  Standards	
  and	
  Amendments	
  to	
  
the	
  National	
  Emissions	
  Standards	
  for	
  Hazardous	
  Air	
  Pollutants	
  for	
  the	
  Oil	
  and	
  Natural	
  Gas	
  Industry	
  (Apr.	
  2012).	
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fields,	
  DOE	
  can	
  calculate	
  a	
  range	
  of	
  water	
  demand	
  likely	
  to	
  be	
  associated	
  with	
  increased	
  
gas	
  production.	
  	
  That	
  range	
  will	
  help	
  to	
  determine	
  whether	
  gas	
  export	
  will	
  add	
  
substantially	
  to	
  water	
  stress	
  in	
  the	
  nation’s	
  gas	
  fields.	
  
	
  
DOE’s	
  task	
  here,	
  as	
  in	
  the	
  air	
  pollution	
  analysis,	
  will	
  thus	
  generally	
  be	
  to	
  forecast	
  the	
  likely	
  
scope	
  of	
  increased	
  threats	
  to	
  water	
  quantity	
  and	
  quality.	
  	
  Because	
  both	
  waste	
  and	
  water	
  
can	
  be	
  transported	
  significant	
  distances,	
  this	
  analysis	
  does	
  not	
  depend	
  on	
  knowing	
  
precisely	
  which	
  fields	
  will	
  increase	
  their	
  production,	
  but	
  such	
  forecasts	
  will	
  be	
  helpful	
  in	
  
assessing	
  the	
  most	
  likely	
  impacts.	
  	
  That	
  said,	
  where	
  DOE	
  can	
  localize	
  these	
  impacts,	
  as	
  
NEMS	
  allows,	
  it	
  will	
  be	
  able	
  to	
  provide	
  extremely	
  important	
  information	
  to	
  policymakers	
  
working	
  to	
  protect	
  particular	
  watersheds	
  and	
  aquifers.	
  
	
  
What	
  degree	
  of	
  land	
  and	
  community	
  disturbance	
  will	
  be	
  associated	
  with	
  increased	
  gas	
  
production	
  for	
  export?	
  
	
  
A	
  given	
  volume	
  of	
  export	
  will	
  be	
  associated	
  with	
  an	
  approximate	
  number	
  of	
  new	
  wells,	
  
well	
  pads,	
  roads,	
  and	
  associated	
  infrastructure.	
  	
  In	
  some	
  gas	
  fields,	
  this	
  infrastructure	
  is	
  
already	
  causing	
  serious	
  conflicts	
  and	
  challenges	
  for	
  communities	
  and	
  for	
  wildlife.	
  For	
  
instance,	
  DOE	
  might	
  answer	
  questions	
  like	
  these:	
  What	
  acreage	
  of	
  new	
  disturbance	
  is	
  
necessary	
  to	
  meet	
  the	
  increased	
  demand	
  for	
  gas?	
  	
  How	
  many	
  new	
  truck	
  trips	
  and	
  how	
  
many	
  new	
  miles	
  of	
  pipeline	
  are	
  likely	
  to	
  be	
  necessary?	
  How	
  many	
  people	
  are	
  living	
  in	
  
areas	
  likely	
  to	
  see	
  increased	
  production?	
  And	
  how	
  able	
  are	
  the	
  already	
  disrupted	
  
communities	
  and	
  ecosystems	
  in	
  the	
  most	
  likely	
  areas	
  for	
  new	
  production	
  to	
  absorb	
  these	
  
impacts	
  without	
  excessive	
  damage?	
  This	
  area	
  of	
  inquiry	
  should	
  prompt	
  DOE	
  to	
  think	
  
seriously	
  about	
  the	
  degree	
  of	
  landscape	
  transformation	
  that	
  export	
  will	
  drive.	
  	
  	
  
	
  
What	
  are	
  the	
  domestic	
  energy	
  and	
  environmental	
  policy	
  implications	
  of	
  export?	
  
	
  
As	
  we	
  have	
  discussed	
  above,	
  gas	
  exports	
  will	
  likely	
  raise	
  gas	
  and	
  energy	
  prices.	
  	
  These	
  
market	
  shifts	
  have	
  the	
  potential	
  to	
  change	
  the	
  electrical	
  generation	
  mix	
  and	
  also	
  have	
  
implications	
  for	
  domestic	
  industry.	
  	
  DOE	
  is	
  already	
  analyzing	
  these	
  economic	
  questions	
  
and	
  is	
  beginning	
  to	
  chart	
  their	
  implications.	
  EIA’s	
  initial	
  look	
  at	
  shifts	
  in	
  CO2	
  emissions	
  
from	
  the	
  utility	
  sector	
  is	
  a	
  good	
  example	
  of	
  this	
  analysis.	
  	
  DOE	
  should	
  extend	
  it	
  to	
  
consider,	
  at	
  a	
  range	
  of	
  export	
  volumes	
  and	
  timings,	
  what	
  changes	
  in	
  emissions	
  from	
  other	
  
sources	
  are	
  likely.	
  	
  If	
  price	
  increases	
  from	
  export,	
  for	
  instance,	
  prompt	
  increased	
  use	
  of	
  
highly	
  polluting	
  coal	
  plants,	
  DOE	
  should	
  carefully	
  address	
  the	
  impacts	
  resulting	
  from	
  that	
  
shift.	
  
	
  
What	
  are	
  the	
  international	
  energy	
  and	
  environmental	
  policy	
  implications	
  of	
  export?	
  
	
  
The	
  atmosphere	
  does	
  not	
  respect	
  national	
  boundaries.	
  	
  Accordingly,	
  if	
  LNG	
  exports	
  lead	
  to	
  
changes	
  in	
  climate-­‐disrupting	
  pollution	
  –	
  by	
  replacing	
  either	
  cleaner	
  or	
  dirtier	
  energy	
  
sources	
  or	
  simply	
  by	
  increasing	
  the	
  load	
  of	
  carbon	
  in	
  the	
  atmosphere	
  –	
  the	
  United	
  States	
  
will	
  feel	
  the	
  effects.	
  	
  The	
  country	
  will	
  also	
  experience	
  changes	
  in	
  transboundary	
  transport	
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of	
  other	
  chemicals	
  and	
  pollutants.	
  	
  To	
  the	
  extent	
  possible,	
  DOE	
  can	
  help	
  forecast	
  these	
  
impacts	
  by	
  considering	
  which	
  energy	
  sources	
  LNG	
  is	
  most	
  likely	
  to	
  replace,	
  and	
  the	
  extent	
  
of	
  any	
  such	
  replacement.	
  
	
  
What	
  alternatives	
  are	
  available	
  to	
  reduce	
  these	
  impacts?	
  
	
  
The	
  alternatives	
  analysis	
  is	
  the	
  heart	
  of	
  the	
  EIS.	
  	
  Developing	
  a	
  range	
  of	
  export	
  policies	
  –	
  
from	
  permitting	
  all	
  exports,	
  to	
  only	
  a	
  subset	
  of	
  exports;	
  from	
  giving	
  the	
  green	
  light	
  now	
  to	
  
waiting	
  until	
  protective	
  regulations	
  are	
  in	
  place	
  –	
  will	
  allow	
  DOE	
  to	
  test	
  these	
  alternatives	
  
against	
  their	
  impacts.	
  	
  The	
  EIS	
  should	
  produce	
  a	
  map	
  of	
  possible	
  trade-­‐offs,	
  showing	
  how	
  
export	
  decisions	
  affect	
  the	
  environment	
  and	
  which	
  export	
  plans	
  will	
  best	
  protect	
  
communities	
  and	
  ecosystems.	
  

	
  
With	
  answers	
  to	
  these	
  and	
  other	
  questions	
  in	
  hand,	
  DOE	
  will	
  be	
  far	
  better	
  placed	
  to	
  understand	
  
the	
  trade-­‐offs	
  inherent	
  in	
  LNG	
  export	
  and	
  to	
  decide	
  whether	
  export	
  are	
  in	
  the	
  public	
  interest	
  
(and,	
  if	
  so,	
  the	
  proper	
  volumes	
  and	
  timing	
  which	
  can	
  best	
  protect	
  the	
  public).	
  	
  This	
  information	
  
is,	
  in	
  fact,	
  necessary	
  to	
  properly	
  conclude	
  that	
  process.	
  	
  	
  Moreover,	
  if	
  the	
  NEPA	
  process	
  reveals	
  
pressing	
  risks	
  from	
  LNG	
  export,	
  DOE	
  will	
  be	
  able	
  to	
  address	
  them	
  in	
  advance	
  or	
  help	
  other	
  
federal	
  or	
  state	
  agencies	
  do	
  so.	
  	
  It	
  will	
  also	
  have	
  contributed	
  to	
  a	
  crucial	
  public	
  conversation	
  on	
  
a	
  matter	
  of	
  vital	
  national	
  importance.	
  	
  When	
  and	
  if	
  DOE	
  does	
  license	
  exports,	
  in	
  this	
  future,	
  it	
  
will	
  do	
  so	
  with	
  its	
  eyes	
  wide	
  open	
  and	
  will	
  able	
  to	
  develop	
  appropriate	
  mitigation	
  strategies.	
  
	
  
Not	
  all	
  of	
  the	
  questions	
  above	
  are	
  easy	
  to	
  answer.	
  	
  Many	
  of	
  them	
  are	
  difficult	
  to	
  address	
  with	
  
complete	
  precision,	
  though	
  DOE	
  modeling	
  and	
  publicly	
  available	
  data	
  will	
  provide	
  useful	
  
projections	
  and	
  estimates.	
  	
  But	
  residual	
  uncertainty	
  is	
  not	
  a	
  reason	
  to	
  shirk	
  the	
  task.	
  	
  The	
  
alternative,	
  after	
  all,	
  is	
  not	
  safe	
  inaction:	
  It	
  is	
  blindly	
  permitting	
  a	
  major	
  change	
  in	
  the	
  nation’s	
  
energy	
  system,	
  committing	
  to	
  billions	
  of	
  dollars	
  in	
  LNG	
  export	
  infrastructure,	
  and	
  licensing	
  a	
  
major	
  increase	
  in	
  fracking	
  activity	
  across	
  the	
  country	
  without	
  any	
  proper	
  analysis.	
  	
  That	
  course	
  
should	
  not	
  be	
  undertaken	
  casually.	
  The	
  nation	
  will	
  discover	
  the	
  answers	
  to	
  these	
  questions	
  with	
  
or	
  without	
  NEPA	
  compliance,	
  but	
  without	
  NEPA,	
  the	
  answers	
  will	
  come	
  directly	
  from	
  suffering	
  
communities	
  and	
  ecosystems.	
  	
  NEPA	
  ensures	
  that	
  decision-­‐makers	
  instead	
  discover	
  them	
  in	
  
advance,	
  “at	
  a	
  stage	
  where	
  real	
  environmental	
  protection	
  may	
  come	
  about	
  [rather]	
  than	
  at	
  a	
  
stage	
  where	
  corrective	
  action	
  may	
  be	
  so	
  costly	
  as	
  to	
  be	
  impossible.”153	
  
	
  
Forecasts	
  of	
  this	
  sort	
  are	
  thus	
  extraordinarily	
  helpful,	
  even	
  if	
  they	
  are	
  not	
  entirely	
  precise.	
  	
  As	
  
the	
  D.C.	
  Circuit	
  Court	
  of	
  Appeals	
  explained	
  in	
  a	
  seminal	
  NEPA	
  case,	
  the	
  statute	
  is	
  designed	
  to	
  
help	
  outline	
  crucial	
  questions	
  and	
  answers	
  early	
  on,	
  in	
  order	
  to	
  guide	
  continued	
  decisionmaking	
  
and	
  inquiry:	
  
	
  

The	
  agency	
  need	
  not	
  foresee	
  the	
  unforeseeable,	
  but	
  by	
  the	
  same	
  token	
  neither	
  can	
  it	
  
avoid	
  drafting	
  an	
  impact	
  statement	
  simply	
  because	
  describing	
  the	
  environmental	
  effects	
  
of	
  and	
  alternatives	
  to	
  particular	
  agency	
  action	
  involves	
  some	
  degree	
  of	
  forecasting.	
  	
  And	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
153	
  Calvert	
  Cliffs,	
  449	
  F.2d	
  at	
  1129.	
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one	
  of	
  the	
  functions	
  of	
  a	
  NEPA	
  statement	
  is	
  to	
  indicate	
  the	
  extent	
  to	
  which	
  environmental	
  
effects	
  are	
  essentially	
  unknown.	
  	
  It	
  must	
  be	
  remembered	
  that	
  the	
  basic	
  thrust	
  of	
  an	
  
agency’s	
  responsibility	
  under	
  NEPA	
  is	
  to	
  predict	
  the	
  environmental	
  effects	
  of	
  proposed	
  
action	
  before	
  the	
  action	
  is	
  taken	
  and	
  those	
  effects	
  are	
  known.154	
  

	
  
The	
  point	
  is	
  not	
  that	
  NEPA	
  analysis	
  at	
  this	
  phase	
  will	
  answer	
  every	
  question	
  about	
  export	
  
definitively	
  and	
  completely.	
  	
  Instead,	
  “[r]easonable	
  forecasting	
  and	
  speculation	
  is…	
  implicit	
  in	
  
NEPA.”155	
  	
  What	
  DOE	
  can,	
  at	
  a	
  minimum,	
  do	
  now	
  is	
  to	
  map	
  out	
  the	
  fundamental	
  environmental	
  
implications	
  of	
  LNG	
  export.	
  	
  It	
  can	
  identify	
  the	
  scope	
  and	
  magnitude	
  of	
  likely	
  impacts,	
  and	
  it	
  can	
  
point	
  to	
  key	
  unknowns	
  that	
  warrant	
  more	
  research.	
  	
  It	
  can	
  underline	
  key	
  concerns	
  (such	
  as	
  the	
  
availability	
  of	
  treatment	
  capacity	
  to	
  manage	
  the	
  waste	
  associated	
  with	
  increased	
  production	
  for	
  
export)	
  and	
  offer	
  alternatives	
  that	
  could	
  address	
  them.	
  	
  It	
  can	
  consider	
  which	
  regions	
  are	
  most	
  
likely	
  to	
  bear	
  the	
  costs	
  of	
  export,	
  and	
  where	
  the	
  benefits	
  are	
  most	
  likely	
  to	
  fall.	
  	
  It	
  can	
  offer	
  the	
  
sort	
  of	
  well-­‐balanced,	
  comprehensive,	
  projections	
  for	
  which	
  NEPA	
  is	
  designed.	
  	
  	
  
	
  
Such	
  an	
  analysis,	
  at	
  an	
  appropriate	
  level	
  of	
  generality,	
  is	
  plainly	
  required.	
  There	
  is	
  absolutely	
  no	
  
serious	
  question	
  that	
  increased	
  unconventional	
  gas	
  production	
  is	
  a	
  “reasonably	
  foreseeable”	
  
consequence	
  of	
  licensing	
  LNG	
  exports.	
  	
  Export	
  proponents	
  themselves	
  predict	
  such	
  production	
  
increases;	
  indeed,	
  they	
  premise	
  their	
  arguments	
  that	
  their	
  projects	
  are	
  in	
  the	
  public	
  interest	
  in	
  
large	
  part	
  on	
  the	
  economic	
  growth	
  which	
  they	
  contend	
  will	
  follow	
  from	
  increased	
  gas	
  
production.	
  	
  	
  
	
  
For	
  instance,	
  Sabine	
  Pass’s	
  promoters	
  promised	
  that	
  their	
  project	
  would	
  “play	
  an	
  influential	
  
role	
  in	
  contributing	
  to	
  the	
  growth	
  of	
  natural	
  gas	
  production	
  in	
  the	
  U.S.”156	
  The	
  proponents	
  of	
  
the	
  Freeport	
  project,	
  likewise	
  affirmed	
  their	
  project	
  was	
  “positioned	
  to	
  provide	
  the	
  Gulf	
  Coast	
  
region	
  and	
  the	
  United	
  States	
  with	
  significant	
  economic	
  benefits	
  by	
  increasing	
  domestic	
  gas	
  
production.”157	
  	
  Likewise,	
  the	
  Lake	
  Charles	
  project’s	
  backers	
  maintained	
  that	
  their	
  export	
  would	
  
“spur[]	
  the	
  development	
  of	
  new	
  natural	
  gas	
  resources	
  that	
  might	
  not	
  otherwise	
  make	
  their	
  way	
  
to	
  market.”158	
  The	
  Gulf	
  Coast	
  LNG	
  project’s	
  supporters	
  asserted	
  that	
  their	
  project	
  will	
  “allow	
  
the	
  U.S.	
  to	
  benefit	
  now	
  from	
  the	
  natural	
  gas	
  resources	
  that	
  may	
  not	
  otherwise	
  be	
  produced	
  for	
  
many	
  decades,	
  if	
  ever.”159	
  	
  
	
  
The	
  litany	
  goes	
  on:	
  In	
  Oregon,	
  the	
  investors	
  behind	
  the	
  Jordan	
  Cove	
  project	
  assured	
  DOE	
  that	
  it	
  
would	
  be	
  “instrumental	
  in	
  providing	
  the	
  increased	
  demand	
  to	
  spur	
  exploration	
  and	
  
development	
  of	
  gas	
  shale	
  assets	
  in	
  North	
  America.”160	
  	
  And	
  in	
  Maryland,	
  the	
  Dominion	
  Cove	
  
Point’s	
  project’s	
  supporters	
  proclaimed	
  that	
  “[t]he	
  most	
  basic	
  benefit	
  of	
  the	
  proposed	
  LNG	
  
exports	
  will	
  be	
  to	
  encourage	
  and	
  support	
  increased	
  domestic	
  production	
  of	
  natural	
  gas….	
  The	
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  Scientists’	
  Institute,	
  481	
  F.2d	
  at	
  1092	
  (emphasis	
  added).	
  
155	
  Id.	
  
156	
  Sabine	
  Pass	
  Application	
  at	
  56	
  (Sept.	
  7,	
  2010).	
  	
  
157	
  Freeport	
  LNG	
  Application	
  at	
  14-­‐15	
  (Dec.	
  19,	
  2011).	
  
158	
  Lake	
  Charles	
  Application	
  at	
  20	
  (May	
  6,	
  2011).	
  
159	
  Gulf	
  Coast	
  Application	
  at	
  11	
  (Jan.	
  10,	
  2012).	
  
160	
  Jordan	
  Cove	
  Application	
  at	
  19	
  (Mar.	
  23,	
  2012).	
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steady	
  new	
  demand	
  associated	
  with	
  LNG	
  exports	
  can	
  spur	
  the	
  development	
  of	
  new	
  natural	
  gas	
  
resources	
  that	
  might	
  not	
  otherwise	
  be	
  developed.”161	
  
	
  
The	
  bottom	
  line	
  is	
  that	
  increased	
  domestic	
  gas	
  production	
  is	
  a	
  necessary	
  consequence	
  of	
  
export.	
  	
  It	
  is	
  not	
  just	
  foreseeable:	
  	
  It	
  is	
  a	
  principal	
  justification	
  for	
  gas	
  export	
  projects.	
  	
  As	
  such,	
  
its	
  environmental	
  impacts	
  must	
  be	
  disclosed	
  under	
  NEPA	
  and	
  weighed	
  in	
  the	
  Natural	
  Gas	
  Act	
  
public	
  interest	
  determination.162	
  
	
  
Programmatic	
  analyses	
  of	
  this	
  sort	
  are	
  not	
  unfamiliar	
  to	
  DOE.	
  	
  DOE,	
  in	
  fact,	
  recognizes	
  the	
  
importance	
  of	
  the	
  NEPA	
  process	
  as	
  a	
  support	
  for	
  its	
  decisionmaking,	
  and	
  has	
  deep	
  experience	
  
with	
  programmatic	
  EISs.	
  	
  Secretary	
  Chu	
  has	
  written	
  that	
  he	
  “cannot	
  overemphasize	
  the	
  
importance”	
  of	
  building	
  NEPA	
  compliance	
  into	
  DOE	
  project	
  management.163	
  	
  DOE	
  has	
  regularly	
  
done	
  so.	
  	
  Over	
  the	
  years,	
  the	
  department	
  has	
  prepared	
  draft	
  and	
  final	
  programmatic	
  EISs	
  and	
  
environmental	
  assessments	
  for	
  a	
  nationwide	
  effort	
  to	
  promote	
  energy	
  efficiency,164	
  a	
  solar	
  
energy	
  promotion	
  program	
  in	
  six	
  western	
  states,165	
  energy	
  “corridors”	
  in	
  11	
  different	
  states,166	
  
a	
  global	
  program	
  supporting	
  nuclear	
  power,167	
  and	
  a	
  national	
  coal	
  power	
  research	
  and	
  
development	
  initiative.168	
  	
  Plainly,	
  DOE	
  has	
  had	
  no	
  difficulty	
  developing	
  national-­‐level	
  
environmental	
  surveys	
  of	
  large-­‐scale	
  energy	
  decisions,	
  even	
  when	
  the	
  precise	
  location	
  and	
  
nature	
  of	
  all	
  site-­‐specific	
  impacts	
  were	
  not	
  yet	
  known.	
  	
  Instead,	
  such	
  broad	
  overviews	
  informed	
  
policy.	
  	
  An	
  EIS	
  for	
  LNG	
  export	
  would	
  fit	
  well	
  into	
  this	
  tradition	
  and	
  is	
  certainly	
  entirely	
  possible	
  
using	
  DOE’s	
  own	
  modeling	
  capacity,	
  as	
  is	
  discussed	
  above.	
  
	
  
The	
  courts	
  have	
  made	
  clear,	
  as	
  well,	
  that	
  NEPA	
  requires	
  agencies	
  to	
  take	
  a	
  hard	
  look	
  at	
  the	
  
upstream	
  consequences	
  of	
  their	
  decisions.	
  	
  In	
  one	
  recent	
  decision,	
  the	
  Ninth	
  Circuit	
  Court	
  of	
  
Appeals	
  rejected	
  the	
  Surface	
  Transportation	
  Board’s	
  assertion	
  that,	
  when	
  permitting	
  a	
  new	
  
train	
  line	
  serving	
  a	
  coal-­‐producing	
  area,	
  it	
  did	
  not	
  need	
  to	
  consider	
  the	
  coal	
  production	
  the	
  line	
  
would	
  doubtless	
  make	
  possible.169	
  	
  The	
  agency	
  insisted	
  that	
  such	
  development	
  was	
  not	
  
“reasonably	
  foreseeable,”	
  even	
  though	
  it	
  relied	
  on	
  the	
  coal	
  production	
  to	
  determine	
  that	
  the	
  
train	
  line	
  would	
  be	
  financially	
  viable.170	
  	
  The	
  court	
  rightly	
  held	
  that	
  the	
  agency	
  could	
  not	
  permit	
  
an	
  infrastructure	
  project	
  justified	
  in	
  large	
  part	
  on	
  increasing	
  fossil	
  fuel	
  production	
  without	
  
considering	
  those	
  impacts	
  in	
  a	
  NEPA	
  analysis.	
  	
  The	
  same	
  analysis	
  applies	
  here.	
  	
  LNG	
  export	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
161	
  Dominion	
  Cove	
  Point	
  Application	
  at	
  35	
  (Oct.	
  3,	
  2011).	
  
162	
  See	
  also	
  Center	
  for	
  Biological	
  Diversity	
  v.	
  National	
  Highway	
  Traffic	
  and	
  Safety	
  Administration,	
  538	
  F.3d	
  1172,	
  
1200	
  (9th	
  Cir.	
  2008)	
  (where	
  the	
  impact	
  of	
  an	
  agency	
  action	
  is	
  uncertain,	
  agency	
  may	
  not	
  simply	
  given	
  that	
  impact	
  
zero	
  weight	
  and	
  fail	
  to	
  address	
  it).	
  
163	
  DOE	
  Memorandum,	
  “Improved	
  Decisionmaking	
  Through	
  the	
  Integration	
  of	
  Program	
  and	
  Project	
  Management	
  
with	
  [NEPA]	
  Compliance”	
  (June	
  12,	
  2012).	
  
164	
  See	
  DOE,	
  Programmatic	
  Environmental	
  Assessment	
  for	
  the	
  State	
  Energy	
  Conservation	
  Program	
  (1996).	
  
165	
  See	
  77	
  Fed.	
  Reg.	
  44,267	
  (July	
  27,	
  2012).	
  
166	
  See	
  73	
  Fed.	
  Reg.	
  72,477	
  (Nov.	
  28,	
  2008).	
  
167	
  See	
  73	
  Fed.	
  Reg.	
  61,845	
  (Oct.	
  17,	
  2008).	
  
168	
  See	
  DOE,	
  Final	
  Programmatic	
  Environmental	
  Impact	
  Statement	
  Clean	
  Coal	
  Technology	
  Demonstration	
  Program	
  
(1996).	
  
169	
  Northern	
  Plains	
  Resource	
  Council	
  v.	
  Surface	
  Transportation	
  Board¸668	
  F.3d	
  1067,	
  1081-­‐82	
  (9th	
  Cir.	
  2011).	
  
170	
  Id.	
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terminals	
  will	
  drive	
  new	
  gas	
  production	
  and,	
  in	
  fact,	
  depend	
  upon	
  that	
  new	
  production	
  to	
  
justify	
  their	
  existence.	
  
	
  
In	
  the	
  end,	
  it	
  should	
  come	
  as	
  no	
  surprise	
  that	
  DOE’s	
  own	
  NEPA	
  regulations	
  provide	
  that	
  large	
  
LNG	
  export	
  projects	
  will	
  “normally	
  require	
  EISs.”171	
  	
  When	
  a	
  project	
  involves	
  either	
  “major	
  
operational	
  changes	
  (such	
  as	
  a	
  major	
  increase	
  in	
  the	
  quantity	
  of	
  liquefied	
  natural	
  gas	
  imported	
  
or	
  exported)”	
  or	
  the	
  “construction	
  of	
  major	
  new	
  facilities	
  or	
  the	
  significant	
  modification	
  of	
  
existing	
  facilities,”	
  an	
  EIS	
  is	
  appropriate.172	
  	
  These	
  rules,	
  which	
  have	
  been	
  in	
  place	
  since	
  DOE	
  
first	
  issued	
  its	
  NEPA	
  regulations,173	
  set	
  a	
  clear	
  course	
  for	
  the	
  agency.	
  	
  The	
  applications	
  before	
  it	
  
now	
  uniformly	
  involve	
  major	
  increases	
  in	
  the	
  quantity	
  of	
  LNG	
  set	
  for	
  export	
  –	
  by	
  many	
  times	
  
over	
  –	
  and	
  also	
  require	
  multi-­‐billion	
  dollar	
  construction	
  projects	
  to	
  create	
  new	
  facilities	
  to	
  
support	
  these	
  facilities.	
  	
  An	
  EIS,	
  in	
  these	
  circumstances,	
  is	
  plainly	
  mandated	
  by	
  DOE’s	
  own	
  
regulations.	
  
	
  

C.  DOE’s	
  National	
  Economic	
  Analyses	
  Demonstrate	
  That	
  It 	
  Can	
  Approach	
  
Environmental	
   Impacts	
  On	
  A	
  National	
  Level	
  

	
  
DOE’s	
  abdication	
  of	
  its	
  environmental	
  responsibilities	
  is	
  illegal	
  and	
  unwise.	
  	
  It	
  is	
  unjustifiable	
  
based	
  on	
  DOE’s	
  own	
  modeling	
  capabilities.	
  	
  It	
  is	
  also	
  strikingly	
  inconsistent	
  with	
  DOE’s	
  own	
  
approach	
  to	
  the	
  national	
  economic	
  implications	
  of	
  LNG	
  export.	
  	
  There,	
  DOE	
  has	
  invested	
  
considerable	
  effort	
  in	
  developing	
  a	
  comprehensive	
  general	
  understanding	
  of	
  the	
  economic	
  
implications	
  of	
  LNG	
  export,	
  including	
  the	
  impacts	
  of	
  new	
  production.	
  	
  That	
  it	
  can	
  generate	
  such	
  
an	
  analysis	
  at	
  a	
  national	
  scale	
  demonstrates	
  that	
  it	
  can	
  pursue	
  the	
  same	
  course	
  for	
  
environmental	
  considerations.	
  	
  It	
  should	
  do	
  so	
  to	
  ensure	
  that	
  policymakers	
  and	
  the	
  public	
  have	
  
a	
  balanced	
  view	
  of	
  both	
  the	
  economic	
  and	
  environmental	
  impacts	
  of	
  exports.	
  
	
  
The	
  national	
  economic	
  analysis	
  began,	
  as	
  DOE	
  has	
  explained	
  to	
  Congress,	
  with	
  DOE’s	
  
realization,	
  after	
  the	
  Sabine	
  Pass	
  conditional	
  approval	
  had	
  issued	
  and	
  more	
  LNG	
  export	
  
applications	
  were	
  flooding	
  in,	
  that	
  LNG	
  exports	
  could	
  have	
  real	
  effects	
  on	
  the	
  public	
  interest.174	
  	
  
DOE	
  did	
  not	
  attempt	
  to	
  avoid	
  grappling	
  with	
  these	
  impacts	
  just	
  because	
  it	
  did	
  not	
  know	
  with	
  
complete	
  certainty	
  exactly	
  where	
  production	
  would	
  occur.	
  	
  But,	
  unlike	
  in	
  the	
  environmental	
  
context,	
  DOE	
  correctly	
  recognized	
  that	
  such	
  uncertainties	
  were	
  not	
  fatal	
  to	
  a	
  proper	
  national	
  
overview.	
  
	
  
Instead,	
  DOE	
  immediately	
  and	
  responsibly	
  embarked	
  on	
  two	
  national	
  studies,	
  which	
  were	
  
intended	
  to	
  help	
  bring	
  the	
  national	
  economic	
  impacts	
  of	
  export	
  into	
  sharper	
  focus.	
  	
  The	
  first	
  of	
  
these	
  was	
  the	
  EIA	
  report	
  discussed	
  above.	
  	
  At	
  DOE’s	
  behest,	
  EIA	
  modeled	
  a	
  range	
  of	
  possible	
  
export	
  and	
  production	
  scenarios,	
  exploring	
  combinations	
  of	
  different	
  exports	
  rate	
  and	
  timing	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
171	
  10	
  C.F.R.	
  Pt.	
  1021	
  App.	
  D	
  to	
  Subpart	
  D,	
  §	
  D8	
  &	
  D9.	
  	
  
172	
  Id.	
  
173	
  See	
  45	
  Fed.	
  Reg.	
  20,694,	
  20,700	
  (Mar.	
  28,	
  1980).	
  
174	
  Letter	
  from	
  Christopher	
  Smith,	
  Deputy	
  Assistant	
  Secretary	
  of	
  Oil	
  and	
  Gas	
  to	
  Representative	
  Edward	
  Markey	
  
(Feb.	
  24,	
  2012)	
  at	
  3.	
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and	
  possible	
  variations	
  in	
  gas	
  supply	
  and	
  economic	
  demand.175	
  As	
  a	
  result,	
  EIA	
  was	
  able	
  to	
  
generate	
  a	
  range	
  of	
  well-­‐supported	
  impact	
  predictions	
  for	
  these	
  varying	
  scenarios.	
  This	
  analysis	
  
uncovered	
  important	
  effects	
  for	
  DOE’s	
  consideration,	
  including	
  the	
  prospect	
  of	
  sharp	
  domestic	
  
gas	
  and	
  electricity	
  price	
  increases	
  with	
  some	
  export	
  scenarios.	
  	
  Rather	
  than	
  allowing	
  
uncertainty	
  to	
  defeat	
  the	
  analysis,	
  EIA	
  considered	
  a	
  range	
  of	
  reasonable	
  outcomes	
  to	
  help	
  
better	
  inform	
  policy	
  –	
  just	
  as	
  NEPA	
  requires	
  in	
  the	
  environmental	
  context.	
  
	
  
The	
  second	
  study	
  will	
  build	
  further	
  on	
  these	
  results.	
  	
  According	
  to	
  DOE,	
  it	
  will	
  look	
  at	
  sixteen	
  
different	
  hypothetical	
  export	
  scenarios	
  to	
  investigate:	
  
	
  

(1)	
  [t]he	
  potential	
  impacts	
  of	
  additional	
  natural	
  gas	
  exports	
  on	
  domestic	
  energy,	
  
consumption,	
  production,	
  and	
  prices;	
  (2)	
  the	
  cumulative	
  impact	
  on	
  the	
  U.S.	
  economy,	
  
including	
  the	
  effect	
  on	
  gross	
  domestic	
  product,	
  job	
  creation	
  balance	
  of	
  trade;	
  and	
  (3)	
  the	
  
impact	
  on	
  the	
  U.S.	
  manufacturing	
  sector	
  (especially	
  energy	
  intensive	
  manufacturing	
  
industries).176	
  

	
  
Rather	
  than	
  dismissing	
  this	
  analysis	
  as	
  “impossible”	
  because	
  it	
  involves	
  some	
  degree	
  of	
  
uncertainty,	
  DOE	
  sensibly	
  embraced	
  the	
  task	
  of	
  investigating	
  likely	
  national	
  impacts	
  under	
  
varying	
  production	
  scenarios.	
  	
  Although	
  there	
  is,	
  of	
  course,	
  some	
  uncertainty	
  as	
  to	
  the	
  precise	
  
effects	
  a	
  particular	
  proposal	
  will	
  have	
  on	
  the	
  economy,	
  the	
  major	
  wave	
  of	
  export	
  proposals	
  will	
  
have	
  a	
  predictable	
  effect	
  which	
  can	
  be	
  investigated	
  despite	
  uncertainty	
  as	
  to	
  particular	
  
production	
  patterns.	
  	
  Indeed,	
  as	
  noted	
  above,	
  export	
  proponents	
  rely	
  upon	
  induced	
  gas	
  
production	
  to	
  help	
  justify	
  their	
  projects.	
  
	
  
It	
  is	
  thus	
  not	
  at	
  all	
  surprising	
  that	
  DOE	
  felt	
  it	
  to	
  be	
  both	
  possible	
  and	
  necessary	
  to	
  analyze	
  the	
  
economic	
  ramifications	
  of	
  these	
  changes.	
  	
  Of	
  course,	
  such	
  an	
  analysis	
  is	
  appropriate.	
  	
  The	
  
surprising	
  point,	
  instead,	
  is	
  that	
  DOE	
  nonetheless	
  has	
  blinded	
  itself	
  to	
  the	
  environmental	
  
impacts	
  of	
  the	
  very	
  same	
  production	
  increases	
  it	
  is	
  analyzing.	
  
	
  

D.  DOE	
  Must	
  Look	
  at	
  Environmental	
   Impacts	
  With	
  the	
  Same	
  Rigor	
  With	
  
Which	
  It 	
  Examines	
  Economic	
  Impacts	
  

	
  
This	
  double-­‐vision	
  –	
  with	
  economics	
  in	
  sharp	
  focus	
  and	
  environmental	
  impacts	
  blurred	
  to	
  
invisibility	
  –	
  impermissibly	
  skews	
  the	
  choice	
  before	
  DOE.	
  	
  Both	
  economic	
  impacts	
  and	
  
environmental	
  costs	
  weigh	
  in	
  the	
  public	
  interest	
  determination.	
  	
  If	
  DOE	
  is	
  only	
  willing	
  to	
  look	
  at	
  
one	
  side	
  of	
  the	
  ledger,	
  it	
  cannot	
  properly	
  fulfill	
  its	
  obligations	
  because	
  it	
  cannot	
  understand	
  the	
  
all	
  the	
  aspects	
  of	
  the	
  public’s	
  interest	
  which	
  are	
  implicated	
  by	
  export.	
  	
  Without	
  a	
  full	
  NEPA	
  
analysis,	
  it	
  cannot	
  make	
  a	
  sound	
  final	
  decision.	
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  See	
  EIA,	
  Effects	
  of	
  Increased	
  Natural	
  Gas	
  Exports	
  on	
  Domestic	
  Energy	
  Markets	
  at	
  1-­‐2.	
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  Letter	
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  Christopher	
  Smith,	
  Deputy	
  Assistant	
  Secretary	
  of	
  Oil	
  and	
  Gas	
  to	
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The	
  courts	
  have	
  made	
  this	
  point	
  clear.	
  	
  Very	
  early	
  in	
  NEPA’s	
  history,	
  the	
  Atomic	
  Energy	
  
Commission	
  insisted	
  that	
  it	
  could	
  not	
  forecast	
  the	
  environmental	
  impacts	
  of	
  a	
  power	
  plant	
  
research	
  program	
  for	
  which	
  it	
  had	
  already	
  developed	
  an	
  economic	
  analysis.177	
  	
  The	
  D.C.	
  Circuit	
  
Court	
  of	
  Appeals	
  held	
  this	
  position	
  had	
  a	
  “hollow	
  ring”	
  given	
  that	
  the	
  Commission	
  was	
  happy	
  to	
  
use	
  its	
  economic	
  analyses	
  in	
  “convincing	
  Congress”	
  to	
  support	
  its	
  plans.178	
  	
  As	
  the	
  court	
  held,	
  if	
  
economic	
  analyses	
  can	
  be	
  prepared,	
  then	
  “in	
  turn	
  …	
  parallel	
  environmental	
  forecasts	
  would	
  be	
  
accurate	
  for	
  use	
  in	
  planning	
  how	
  to	
  cope	
  with	
  and	
  minimize	
  the	
  detrimental	
  effects	
  attendant	
  
upon”	
  the	
  course	
  the	
  agency	
  wishes	
  to	
  pursue,	
  “and	
  in	
  evaluating	
  the	
  program’s	
  overall	
  
desirability.”179	
  	
  Agencies	
  cannot	
  skew	
  their	
  analyses,	
  or	
  mask	
  the	
  costs	
  of	
  their	
  actions,	
  by	
  
examining	
  only	
  one	
  side	
  of	
  a	
  problem	
  while	
  refusing	
  to	
  consider	
  the	
  other.	
  
	
  
The	
  Ninth	
  Circuit	
  Court	
  of	
  Appeals	
  corrected	
  the	
  same	
  error	
  in	
  its	
  coal	
  train	
  line	
  case,	
  discussed	
  
above.	
  	
  There,	
  too,	
  while	
  insisting	
  that	
  coal	
  mines	
  triggered	
  by	
  a	
  new	
  train	
  line	
  were	
  too	
  
speculative	
  to	
  analyze	
  under	
  NEPA,	
  the	
  agency	
  nonetheless	
  “relied	
  on	
  the	
  coal	
  mine	
  
development	
  …	
  to	
  justify	
  the	
  financial	
  soundness	
  of	
  the	
  proposal”	
  which	
  it	
  approved.180	
  	
  Once	
  
again,	
  the	
  court	
  held	
  that	
  an	
  agency	
  may	
  not	
  rely	
  on	
  economic	
  predictions	
  while	
  simultaneously	
  
refusing	
  to	
  acknowledge	
  the	
  environmental	
  impacts	
  of	
  the	
  economic	
  activity	
  it	
  is	
  permitting.	
  
	
  
The	
  same	
  analysis	
  applies,	
  with	
  great	
  force,	
  to	
  DOE’s	
  situation	
  here.	
  	
  The	
  agency	
  has	
  proven	
  
willing	
  and	
  able	
  to	
  analyze	
  the	
  economic	
  impacts	
  of	
  LNG	
  export	
  and	
  is	
  in	
  the	
  process	
  of	
  
expending	
  considerable	
  funds	
  to	
  improve	
  its	
  forecasting.	
  	
  Further,	
  in	
  individual	
  licensing	
  
proceedings,	
  it	
  is	
  clearly	
  open	
  to	
  relying	
  on	
  predictions	
  of	
  increased	
  economic	
  activity	
  from	
  gas	
  
production	
  to	
  justify	
  the	
  licensing	
  export.	
  	
  The	
  very	
  same	
  drilling	
  and	
  production	
  forecasts	
  it	
  is	
  
now	
  working	
  up	
  in	
  that	
  context	
  could,	
  and	
  should,	
  inform	
  an	
  analysis	
  of	
  the	
  environmental	
  
impacts	
  of	
  those	
  decisions.	
  	
  There	
  is	
  nothing	
  inherently	
  harder	
  in	
  saying	
  that	
  ten	
  thousand	
  new	
  
wells	
  will	
  produce	
  x	
  dollars	
  in	
  tax	
  revenue	
  or	
  y	
  tons	
  of	
  pollution	
  than	
  in	
  predicting	
  they	
  will	
  
produce	
  z	
  new	
  jobs.	
  	
  DOE	
  cannot	
  conduct	
  one	
  analysis	
  while	
  neglecting	
  the	
  other.	
  	
  
	
  
	
  DOE	
  cannot	
  embrace	
  sunny	
  economic	
  predictions	
  while	
  ignoring	
  real	
  environmental	
  costs.	
  	
  
Such	
  a	
  course	
  is	
  not	
  only	
  contrary	
  to	
  NEPA,	
  but	
  will	
  render	
  the	
  public	
  interest	
  determination	
  
process	
  fundamentally	
  unreliable.	
  	
  DOE	
  must	
  tally	
  up	
  the	
  benefits	
  of	
  export,	
  but	
  it	
  must	
  also	
  
count	
  the	
  costs.	
  
	
  

E.  The	
  Need	
  for	
  NEPA	
  
	
  
DOE	
  has	
  thus	
  far	
  refused	
  to	
  give	
  any	
  weight	
  to	
  the	
  landscape-­‐level	
  changes	
  large-­‐scale	
  LNG	
  
export	
  would	
  produce.	
  	
  This	
  error	
  is	
  serious.	
  	
  Uncorrected,	
  it	
  will	
  distort	
  policy	
  by	
  masking	
  the	
  
domestic	
  consequences	
  of	
  export.	
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  See	
  Scientists’	
  Institute,	
  481	
  F.2d	
  at	
  1096-­‐97.	
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  Id.	
  at	
  1097.	
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Export	
  proponents	
  would,	
  of	
  course,	
  prefer	
  that	
  these	
  consequences	
  go	
  unremarked.	
  	
  Even	
  as	
  
they	
  tout	
  the	
  large	
  increases	
  in	
  fracking	
  that	
  their	
  projects	
  will	
  support,	
  they	
  insist	
  that	
  DOE	
  
must	
  not	
  and	
  cannot	
  even	
  begin	
  to	
  account	
  for	
  the	
  environmental	
  consequences	
  of	
  their	
  
projects.	
  	
  But	
  even	
  if	
  DOE	
  ignores	
  these	
  impacts,	
  American	
  communities	
  will	
  feel	
  the	
  impacts	
  of	
  
this	
  production	
  as	
  exports	
  ramp	
  up.	
  	
  Rather	
  than	
  proceeding	
  blindly	
  while	
  locking	
  in	
  these	
  
future	
  harms,	
  NEPA	
  charges	
  DOE	
  with	
  accounting	
  for	
  those	
  impacts	
  now,	
  and	
  the	
  Natural	
  Gas	
  
Act	
  makes	
  clear	
  that	
  it	
  must	
  take	
  these	
  harms	
  into	
  account	
  as	
  it	
  considers	
  the	
  public	
  interest.	
  	
  	
  
	
  
DOE	
  has	
  the	
  time	
  it	
  needs	
  to	
  do	
  the	
  right	
  thing.	
  	
  It	
  has	
  already	
  committed	
  to	
  Congress	
  not	
  to	
  
issue	
  any	
  further	
  export	
  licenses	
  for	
  export	
  to	
  non-­‐free-­‐trade-­‐agreement	
  nations	
  until	
  its	
  
second	
  economic	
  study	
  is	
  complete.181	
  	
  (Its	
  decision	
  to	
  nonetheless	
  finalize	
  the	
  in-­‐process	
  
Sabine	
  Pass	
  license	
  is	
  a	
  disturbing	
  anomaly).	
  	
  DOE	
  has	
  recently	
  announced	
  that	
  this	
  economic	
  
study,	
  originally	
  slated	
  for	
  release	
  in	
  spring	
  2012,	
  will	
  not	
  be	
  released	
  until	
  this	
  coming	
  winter.	
  	
  
It	
  is	
  taking	
  the	
  time	
  it	
  needs	
  to	
  gather	
  meaningful	
  economic	
  information.	
  	
  It	
  can	
  and	
  should	
  do	
  
the	
  same	
  for	
  environmental	
  information.	
  
	
  
There	
  is	
  no	
  statutory	
  deadline	
  to	
  issue	
  licenses,	
  and	
  every	
  reason	
  to	
  ensure	
  that	
  DOE’s	
  final	
  
decisions	
  are	
  as	
  well-­‐reasoned	
  as	
  possible.	
  	
  LNG	
  export	
  terminals	
  represent	
  billions	
  of	
  dollars	
  in	
  
investment	
  capital,	
  and	
  export	
  licenses	
  often	
  last	
  for	
  decades.	
  	
  Before	
  committing	
  to	
  this	
  near-­‐
irrevocable	
  investment,	
  DOE	
  owes	
  it	
  to	
  itself	
  and	
  the	
  public	
  to	
  take	
  the	
  time	
  it	
  needs	
  to	
  develop	
  
as	
  full	
  and	
  careful	
  analysis	
  as	
  possible.	
  	
  	
  
	
  

VI.  Preserving	
  DOE’s	
  Authority	
  to	
  Protect	
  the	
  Public	
   Interest 	
  
	
  
DOE	
  must	
  use	
  its	
  authority	
  to	
  prepare	
  a	
  proper	
  EIS	
  for	
  LNG	
  export.	
  	
  But,	
  thanks	
  to	
  ongoing	
  
trade	
  negotiations,	
  this	
  is	
  not	
  the	
  only	
  challenge	
  DOE	
  faces	
  in	
  order	
  to	
  protect	
  the	
  public	
  
interest.	
  	
  It	
  must	
  also	
  act	
  quickly,	
  in	
  coordination	
  with	
  Congress	
  and	
  the	
  Executive,	
  to	
  ensure	
  
that	
  its	
  regulatory	
  ability	
  to	
  protect	
  the	
  public	
  is	
  not	
  inadvertently	
  destroyed.	
  
	
  
The	
  problem	
  confronting	
  DOE	
  is	
  an	
  unintended	
  consequence	
  of	
  Congress’s	
  1992	
  decision	
  to	
  
speed	
  LNG	
  imports	
  from	
  Canada.	
  	
  To	
  protect	
  those	
  imports,	
  Congress	
  directed	
  that	
  DOE	
  must	
  
license	
  LNG	
  imports	
  and	
  exports	
  from	
  nations	
  with	
  which	
  the	
  U.S.	
  has	
  signed	
  a	
  free	
  trade	
  
agreement	
  providing	
  for	
  national	
  treatment	
  of	
  natural	
  gas.182	
  	
  Up	
  to	
  this	
  point,	
  this	
  rubber	
  
stamp	
  process	
  has	
  not	
  been	
  at	
  issue,	
  but	
  that	
  may	
  be	
  about	
  to	
  change.	
  
	
  
The	
  proposed	
  Trans-­‐Pacific	
  Partnership	
  (TPP)	
  is	
  a	
  massive	
  trade	
  agreement	
  currently	
  under	
  
negotiation	
  between	
  the	
  United	
  States	
  and	
  ten	
  other	
  Pacific	
  Rim	
  nations.183	
  	
  	
  Its	
  influence	
  could	
  
be	
  even	
  broader,	
  however.	
  The	
  TPP	
  is	
  intended	
  to	
  be	
  a	
  “docking	
  station”	
  for	
  new	
  signatories,	
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  Letter	
  from	
  Christopher	
  Smith,	
  Deputy	
  Assistant	
  Secretary	
  of	
  Oil	
  and	
  Gas	
  to	
  Representative	
  Edward	
  Markey	
  at	
  
4.	
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  See15	
  U.S.C.	
  §	
  717b(c).	
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  See	
  http://www.ustr.gov/tpp.	
  

39Look Before the LNG Leap: Why Policymakers and the Public Need Fair Disclosure Before Exports of Fracked Gas Start



	
  

	
  

permanently	
  open	
  for	
  expansion,	
  so	
  it	
  could	
  establish	
  an	
  ever-­‐expanding	
  web	
  of	
  countries	
  to	
  
which	
  LNG	
  must	
  be	
  exported	
  if	
  the	
  market	
  can	
  sustain	
  the	
  demand.	
  	
  
	
  
Already,	
  several	
  potential	
  signatories,	
  including	
  Chile	
  and	
  Singapore,	
  are	
  LNG	
  importers	
  and	
  so	
  
would	
  be	
  able	
  to	
  take	
  imports	
  from	
  the	
  United	
  States	
  without	
  any	
  public	
  interest	
  oversight.	
  	
  
And,	
  critically,	
  there	
  is	
  a	
  very	
  real	
  possibility	
  that	
  Japan	
  may	
  join	
  the	
  talks	
  and	
  the	
  final	
  
agreement.184	
  	
  Japan	
  is	
  the	
  largest	
  LNG	
  importer	
  in	
  the	
  world.185	
  	
  
	
  
If	
  Japan	
  is	
  included	
  in	
  the	
  TPP,	
  with	
  national	
  treatment	
  of	
  natural	
  gas,	
  DOE	
  will	
  lose	
  its	
  
discretion	
  to	
  condition	
  any	
  exports	
  to	
  Japan	
  on	
  the	
  public	
  interest.	
  	
  Such	
  exports	
  would	
  be	
  
automatically	
  licensed.	
  	
  Because	
  Japan	
  has	
  the	
  potential	
  to	
  absorb	
  large	
  amounts	
  of	
  U.S.	
  gas,	
  
the	
  loss	
  of	
  DOE’s	
  ability	
  to	
  carefully	
  examine	
  the	
  consequences	
  of	
  those	
  exports	
  before	
  
licensing	
  them	
  is	
  a	
  serious	
  concern.	
  	
  Regardless	
  of	
  the	
  results	
  of	
  the	
  NEPA	
  analysis	
  we	
  
recommend	
  here,	
  or	
  of	
  the	
  economic	
  studies	
  DOE	
  is	
  conducting,	
  exports	
  would	
  be	
  legally	
  
mandated.	
  	
  
	
  
This	
  result	
  is	
  not	
  what	
  Congress	
  intended	
  when	
  it	
  inserted	
  the	
  free-­‐trade-­‐agreement	
  exception	
  
language	
  in	
  1992.	
  	
  At	
  that	
  time,	
  LNG	
  export	
  from	
  the	
  United	
  States	
  was	
  neither	
  possible	
  nor	
  
contemplated.	
  	
  Instead,	
  Congress	
  was	
  focused	
  on	
  removing	
  barriers	
  to	
  natural	
  gas	
  imports	
  from	
  
Canada.	
  	
  	
  
	
  
The	
  1992	
  amendments,	
  in	
  fact,	
  did	
  not	
  even	
  reference	
  export	
  when	
  proposed.	
  	
  Congressman	
  
Phil	
  Sharp	
  (D-­‐IN),	
  Chairman	
  of	
  the	
  House	
  Subcommittee	
  on	
  Energy	
  and	
  Power	
  (and	
  H.R.	
  776’s	
  
original	
  sponsor)	
  stated	
  that	
  the	
  amendments’	
  purpose	
  was	
  only	
  “deregulating	
  Canadian	
  
natural	
  gas	
  imports.”186	
  	
  	
  Likewise	
  Congressman	
  Norman	
  Lent	
  (R-­‐NY),	
  Ranking	
  Member	
  of	
  the	
  
House	
  Committee	
  on	
  Energy	
  and	
  Commerce,	
  explained	
  that	
  the	
  amendments	
  were	
  “vital	
  to	
  
assuring	
  that	
  U.S.	
  regulators	
  do	
  not	
  interfere	
  with	
  the	
  importation	
  of	
  natural	
  gas	
  to	
  customers	
  
in	
  the	
  United	
  States.”187Congressman	
  Edward	
  Markey	
  (D-­‐OR),	
  who	
  is	
  a	
  current	
  skeptical	
  voice	
  
on	
  export,	
  strongly	
  supported	
  the	
  provisions,	
  describing	
  them	
  as	
  “important	
  new	
  statutory	
  
assurances	
  that	
  U.S.	
  regulators	
  will	
  not	
  discriminate	
  against	
  imported	
  natural	
  gas.”188	
  
	
  
Language	
  providing	
  for	
  automatic	
  approval	
  of	
  export	
  applications	
  as	
  well	
  as	
  import	
  applications	
  
in	
  the	
  free	
  trade	
  context	
  was	
  added	
  in	
  the	
  final	
  conference	
  on	
  the	
  bill,	
  with	
  no	
  recorded	
  debate.	
  	
  
The	
  conference	
  report	
  does	
  not	
  justify	
  this	
  discussion,	
  noting	
  only	
  that	
  the	
  final	
  bill	
  “includes	
  an	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
184	
  See,	
  e.g.,	
  Paul	
  McBeth,	
  National	
  Business	
  Review,	
  “Pressure	
  on	
  Japan	
  as	
  Canada	
  joins	
  TPP	
  talks”	
  (June	
  20,	
  2012);	
  
ICIS	
  Heren,	
  “Japan	
  Warms	
  to	
  U.S.	
  Liquefaction	
  Prospects”	
  (Mar.	
  12,	
  2012).	
  
185	
  See	
  EIA	
  Country	
  Statistics	
  for	
  Japan,	
  http://www.eia.gov/countries/country-­‐data.cfm?fips=JA#ng.	
  
186	
  138	
  Cong.	
  Rec.	
  32,075	
  (Oct.	
  5,	
  1992).	
  
187	
  138	
  Cong.	
  Rec.	
  32,083	
  (Oct.	
  5,	
  1992)	
  
188	
  Extension	
  of	
  Remarks,	
  Cong.	
  Rec.	
  (Oct.	
  9,	
  1992),	
  “Concerning	
  Gas	
  Import	
  Provisions	
  in	
  H.R.	
  776,	
  The	
  Energy	
  
Policy	
  Act	
  of	
  1992)	
  (emphasis	
  added).	
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amended	
  section…	
  regarding	
  fewer	
  restrictions	
  on	
  certain	
  natural	
  gas	
  imports	
  and	
  exports.”189	
  	
  	
  
Whatever	
  the	
  justification	
  for	
  this	
  expansion,	
  it	
  seems	
  very	
  clear	
  that	
  large-­‐scale	
  LNG	
  exports	
  
were	
  not	
  on	
  Congress’s	
  mind.	
  The	
  debate	
  to	
  this	
  point	
  had	
  focused	
  on	
  Canadian	
  imports,	
  and,	
  
large-­‐scale	
  LNG	
  exports	
  were,	
  in	
  any	
  event,	
  not	
  possible	
  at	
  the	
  time.	
  	
  Indeed,	
  Chairman	
  Sharp	
  
described	
  the	
  final	
  amended	
  language	
  as	
  concerning	
  “exports	
  of	
  natural	
  gas	
  to	
  Canada	
  from	
  the	
  
United	
  States”	
  and	
  affirmed	
  (despite	
  the	
  seemingly	
  open-­‐ended	
  final	
  language)	
  that	
  “as	
  
drafted,	
  the	
  new	
  fast	
  task	
  track	
  process	
  would	
  not	
  be	
  available	
  for	
  LNG	
  exports	
  to,	
  for	
  example,	
  
Pacific	
  rim	
  nations	
  other	
  than	
  Canada.”190	
  
	
  
At	
  bottom,	
  as	
  DOE	
  explained	
  in	
  a	
  recent	
  letter	
  to	
  Congress,	
  “Congress’s	
  attention	
  [in	
  1992]	
  was	
  
focused	
  on	
  North	
  American	
  trade,	
  not	
  on	
  the	
  potential	
  impact	
  of	
  the	
  amendment	
  on	
  United	
  
States	
  trade	
  with	
  other	
  countries	
  overseas.”191	
  	
  Yet,	
  the	
  TPP,	
  and	
  the	
  prospect	
  of	
  other	
  such	
  
agreements,	
  threatens	
  to	
  expand	
  this	
  exemption	
  into	
  a	
  wholesale	
  roll-­‐back	
  of	
  DOE’s	
  regulatory	
  
discretion	
  to	
  protect	
  the	
  public	
  interest.	
  	
  Should	
  this	
  occur,	
  both	
  the	
  careful	
  NEPA	
  process	
  and	
  
the	
  public	
  interest	
  determination	
  themselves	
  would	
  be	
  suddenly	
  and	
  inappropriately	
  truncated.	
  	
  
In	
  essence,	
  the	
  U.S.	
  would	
  see	
  as	
  much	
  fracking	
  activity	
  as	
  is	
  necessary	
  to	
  support	
  exports	
  for	
  
the	
  Asian	
  market,	
  with	
  no	
  direct	
  domestic	
  oversight	
  of	
  these	
  exports.	
  
	
  
This	
  serious	
  unintended	
  consequence	
  argues	
  for	
  swift	
  remedial	
  action.	
  	
  Several	
  courses	
  could	
  
be	
  available.	
  It	
  may,	
  first,	
  be	
  possible	
  for	
  the	
  U.S.	
  Trade	
  Representative	
  to	
  draft	
  the	
  TPP	
  to	
  
include	
  exceptions	
  for	
  national	
  treatment	
  in	
  natural	
  gas,	
  which	
  could	
  preserve	
  DOE’s	
  authority.	
  	
  
Second,	
  Congress	
  could	
  certainly	
  modify	
  the	
  provision	
  to	
  remove	
  fast	
  track	
  authority	
  for	
  
exports.	
  	
  Third,	
  at	
  a	
  minimum,	
  agreements	
  that	
  would	
  remove	
  DOE’s	
  discretion	
  to	
  regulate	
  
exports	
  certainly	
  should	
  not	
  be	
  concluded	
  until	
  a	
  full	
  environmental	
  impact	
  statement	
  for	
  
export	
  has	
  been	
  completed.	
  That	
  report	
  will	
  help	
  policymakers	
  determine	
  how	
  exports	
  should	
  
be	
  managed	
  –	
  critically	
  important	
  information	
  for	
  U.S.	
  trade	
  negotiators	
  before	
  they	
  finalize	
  
any	
  deal	
  that	
  would	
  commit	
  the	
  nation	
  to	
  exports	
  without	
  any	
  further	
  oversight.	
  
	
  
So	
  far,	
  however,	
  DOE	
  has	
  not	
  taken	
  any	
  of	
  these	
  steps,	
  and	
  neither	
  has	
  the	
  U.S.	
  Trade	
  
Representative.	
  	
  In	
  meetings	
  and	
  phone	
  conversations	
  with	
  the	
  Sierra	
  Club,	
  the	
  Trade	
  
Representative	
  has	
  insisted	
  that	
  DOE,	
  not	
  the	
  Representative,	
  must	
  address	
  the	
  issue.	
  	
  DOE,	
  in	
  
turn,	
  has	
  placed	
  responsibility	
  for	
  protecting	
  the	
  public	
  interest	
  review	
  process	
  back	
  on	
  the	
  
Trade	
  Representative.	
  	
  The	
  result	
  is	
  that	
  both	
  agencies	
  are	
  pointing	
  fingers	
  at	
  each	
  other,	
  and	
  
neither	
  is	
  taking	
  responsibility	
  for	
  addressing	
  this	
  serious	
  matter.	
  	
  Unless	
  they	
  change	
  course,or	
  
Congress	
  or	
  the	
  Executive	
  act	
  to	
  insist	
  that	
  they	
  do	
  so,	
  the	
  result	
  may	
  be	
  that	
  the	
  U.S.	
  gives	
  up	
  
its	
  ability	
  to	
  manage	
  LNG	
  exports	
  without	
  even	
  thinking	
  about	
  it.	
  
	
  

VII .  Conclusion:	
  A	
  Full 	
  EIS	
   is 	
  Needed	
  to	
  Inform	
  Policymakers	
  and	
  the	
  Public	
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  H.R.	
  Conf.	
  Rep.	
  102-­‐1018,	
  1992	
  USCCAN	
  2472,	
  2477	
  (Oct.	
  5,	
  1992);	
  see	
  also	
  138	
  Cong.	
  Rec.	
  34,043	
  (Oct.8.	
  1992)	
  
(statement	
  of	
  conferees,	
  explaining	
  only	
  that	
  the	
  final	
  bill	
  “has	
  been	
  expanded	
  to	
  include	
  fewer	
  restrictions	
  on	
  
exports	
  of	
  natural	
  gas	
  to	
  countries	
  with	
  which	
  the	
  United	
  States	
  has	
  a	
  Free	
  Trade	
  Agreement.”).	
  
190	
  38	
  Cong.	
  Rec.	
  32,076	
  (Oct.	
  5,	
  1992)	
  (emphasis	
  added).	
  
191	
  Letter	
  from	
  Christopher	
  Smith,	
  Deputy	
  Assistant	
  Secretary	
  of	
  Oil	
  and	
  Gas	
  to	
  Representative	
  Edward	
  Markey	
  
(Feb.	
  24,	
  2012)	
  at	
  1.	
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The	
  United	
  States	
  is	
  sleepwalking	
  through	
  one	
  of	
  the	
  biggest	
  energy	
  policy	
  decisions	
  of	
  our	
  
time.	
  	
  Even	
  as	
  billions	
  of	
  dollars	
  in	
  investment	
  capital	
  are	
  marshaled	
  to	
  support	
  an	
  ever-­‐growing	
  
wave	
  of	
  export	
  proposals,	
  the	
  federal	
  agencies	
  in	
  charge	
  of	
  protecting	
  the	
  public	
  interest	
  have	
  
failed	
  even	
  to	
  consider	
  the	
  environmental	
  implications	
  of	
  exporting	
  a	
  large	
  amount	
  of	
  the	
  
domestic	
  gas	
  supply	
  –	
  including	
  the	
  intensified	
  fracking	
  needed	
  to	
  support	
  exports.	
  	
  Meanwhile,	
  
trade	
  negotiators	
  risk	
  stripping	
  away	
  DOE’s	
  discretion	
  ever	
  to	
  properly	
  manage	
  these	
  problems,	
  
even	
  if	
  it	
  does	
  finally	
  analyze	
  and	
  disclose	
  them.	
  	
  
	
  
No	
  matter	
  where	
  one	
  stands	
  on	
  the	
  ultimate	
  wisdom	
  of	
  LNG	
  exports,	
  it	
  is	
  clear	
  that	
  this	
  sort	
  of	
  
blind,	
  piecemeal,	
  decisionmaking	
  is	
  what	
  NEPA	
  was	
  designed	
  to	
  prevent.	
  	
  For	
  more	
  than	
  40	
  
years,	
  NEPA	
  has	
  reflected	
  a	
  national	
  commitment	
  to	
  transparent,	
  democratic,	
  and	
  careful	
  
decisionmaking	
  to	
  protect	
  communities	
  and	
  our	
  environment.	
  	
  That	
  commitment	
  applies	
  with	
  
great	
  force	
  to	
  DOE’s	
  decisionmaking	
  now,	
  and	
  the	
  agency	
  should	
  honor	
  it.	
  The	
  possible	
  
conversion	
  of	
  the	
  United	
  States	
  into	
  one	
  of	
  the	
  world’s	
  largest	
  LNG	
  exporters	
  is	
  a	
  matter	
  of	
  
national	
  importance	
  and	
  a	
  key	
  shift	
  in	
  environmental	
  and	
  economic	
  policy.	
  	
  If	
  a	
  full	
  NEPA	
  
analysis	
  of	
  all	
  the	
  consequences,	
  upstream	
  and	
  downstream,	
  of	
  an	
  agency’s	
  decisions	
  were	
  ever	
  
appropriate	
  for	
  any	
  agency	
  action,	
  then	
  an	
  EIS	
  is	
  surely	
  appropriate	
  now,	
  when	
  the	
  nation’s	
  
energy	
  future	
  is	
  profoundly	
  implicated	
  by	
  DOE’s	
  decisions.	
  It	
  is	
  time	
  for	
  a	
  full	
  programmatic	
  
environmental	
  impact	
  statement	
  for	
  LNG	
  export.	
  
	
  
DOE	
  has	
  the	
  time	
  and	
  the	
  duty	
  to	
  do	
  the	
  right	
  thing	
  and	
  begin	
  the	
  open,	
  public,	
  environmental	
  
impact	
  statement	
  process	
  it	
  should	
  have	
  initiated	
  at	
  the	
  outset.	
  	
  It	
  must	
  retreat	
  from	
  its	
  
dereliction	
  of	
  duty	
  in	
  the	
  Sabine	
  Pass	
  environmental	
  process,	
  and	
  instead	
  extend	
  its	
  national	
  
review	
  process	
  from	
  the	
  economic	
  studies	
  it	
  has	
  already	
  begun	
  to	
  the	
  environmental	
  studies	
  it	
  
also	
  plainly	
  needs.	
  Before	
  issuing	
  another	
  license	
  on	
  a	
  piecemeal	
  basis,	
  it	
  should	
  change	
  course,	
  
acknowledge	
  its	
  responsibilities,	
  and	
  begin	
  the	
  national	
  conversation	
  we	
  urgently	
  need	
  to	
  have.	
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    a Monthly extraction loss is derived from sample data reported by gas processing plants on Form EIA‐816, “Monthly Natural Gas Liquids Report,” and Form EIA‐64A, “Annual 
Report of the Origin of Natural Gas Liquids Production.” 
    b Equal to marketed production minus extraction loss. 
    c Supplemental gaseous fuels data are collected only on an annual basis except for the Dakota Gasification Co. coal gasification facility which provides data each month. The ratio of 
annual supplemental fuels (excluding Dakota Gasification Co.) to the sum of dry gas production, net imports, and net withdrawals from storage is calculated. This ratio is applied to the 
monthly sum of these three elements. The Dakota Gasification Co. monthly value is added to the result to produce the monthly supplemental fuels estimate. 
    d Monthly and annual data for 2007 through 2010 include underground storage and liquefied natural gas storage. Data for January 2011 forward include underground storage 
only. See Appendix A, Explanatory Note 5, for discussion of computation procedures. 
    e Represents quantities lost and imbalances in data due to differences among data sources.  Net imports and balancing item for 2007‐2009 excludes net intransit deliveries. These net 
intransit deliveries were (in billion cubic feet): 44 for 2011; ‐9 for 2010; ‐14 for 2009; ‐31 for 2008; and ‐6 for 2007.  See Appendix A, Explanatory Note 7, for full discussion. 
    f Consists of pipeline fuel use, lease and plant fuel use, vehicle fuel, and deliveries to consuming sectors as shown in Table 2. 
   R  Revised data. 
   E   Estimated data. 
   RE  Revised estimated data. 
    Notes:  Data for 2007 through 2010 are final.  All other data are preliminary unless otherwise indicated. Geographic coverage is the 50 States and the District of Columbia. Totals 
may not equal sum of components because of independent rounding. 
   Sources:  2007‐2010: Energy Information Administration (EIA), Natural Gas Annual 2011.  January 2011 through current month: Form EIA‐914, “Monthly Natural Gas Production 
Report”; Form EIA‐857, "Monthly Report of Natural Gas Purchases and Deliveries to Consumers"; Form EIA‐191M, "Monthly Underground Gas Storage Report"; EIA computations 
and estimates; and Office of Fossil Energy, "Natural Gas Imports and Exports."  See Table 7 for detailed source notes for Marketed Production. See Appendix A, Notes 3 and 4, for 
discussion of computation and estimation procedures and revision policies. 
 

Table 1 

Table 1.  Summary of natural gas supply and disposition in the United States, 2007‐2012 
                  (billion cubic feet) 

Year and Month 
Gross 

Withdrawals 
Marketed 
Production 

Extraction
Lossa

Dry Gas
Productionb

Supplemental 
Gaseous

Fuelsc
Net

Imports

Net 
Storage 

Withdrawalsd 
Balancing

Iteme Consumptionf

2007 Total   24,664  20,196 930 19,266 63 3,785 192  ‐203 23,104
2008 Total   25,636  21,112 953  20,159 61 3,021 34          2                  23,277
2009 Total   26,057  21,648 1,024  20,624 65 2,679 ‐355  ‐103 22,910
       
2010       
  January    R2,210  R1,824 R87  R1,737 5 291 822  R‐46 R2,810
  February    R2,048  R1,683 R80  R1,603 5 236 628  R9 R2,481
  March    R2,277  R1,865 R89  R1,776 5 219 34  R109 R2,143
  April    R2,190  R1,813 86  R1,727 5 223 ‐364  R102 R1,692
  May    R2,237  R1,886 90  R1,797 5 212 ‐416  R19 R1,617
  June    R2,139  R1,802 86  R1,717 5 192 ‐326  R61 R1,650
  July    R2,209  R1,896 R90  R1,806 R5 243 ‐231  R2 R1,826
  August    R2,235  R1,918 R91  R1,827 6 221 ‐190  R16 R1,879
  September R2,238  R1,861 89  R1,772 5 202 ‐363  R21 R1,637
  October    R2,357  R1,956 93  R1,863 6 199 ‐360  R‐42 R1,665
  November R2,277  R1,893 90  R1,802 5 150 77  R‐61 R1,973
  December R2,400  R1,984 R95  R1,890 6 217 675  R‐73 R2,714
       
     Total    R26,816  R22,382 R1,066  R21,316 65 2,604 ‐13  R115 R24,087
       
2011       
  January    R2,299  R1,953 92  R1,861 R5 R236 R811  R‐31 R2,882
  February    R2,104  R1,729 R82  R1,647 R4 R186 R594  R16 R2,448
  March    R2,411  R2,002 R95  R1,908 R5 R171 R151  R‐3 R2,232
  April    R2,350  R1,961 R93  R1,868 5 R151 R‐216  R20 R1,828
  May    R2,411  R2,031 R96  R1,935 R5 139 R‐405  R‐10 R1,663
  June    R2,313  R1,954 R92  R1,862 5 R147 R‐346  R‐15 R1,653
  July    R2,340  R2,033 R96  R1,937 5 R180 R‐248  R3 R1,877
  August    R2,370  R2,057 R97  R1,960 5 R169 R‐249  R‐7 R1,878
  September R2,358  R1,987 R94  R1,893 5 R125 R‐404  R27 R1,646
  October    R2,502  R2,119 R100  R2,019 5 R173 R‐391  R‐65 R1,741
  November R2,476  R2,076 R98  R1,978 5 R121 R‐41  R‐50 R2,014
  December R2,544  R2,135 R101  R2,034 R5 R163 R390  R‐69 R2,524
       
     Total    R28,479  R24,036 R1,134  R22,902 R60 R1,962 R‐354  R‐185 R24,385
       
2012       
  January    R2,573  RE2,149 109  RE2,041 6 R151 545  R8 R2,750
  February    R2,378  RE1,989 102  RE1,887 5 R140 459  R10 R2,501
  March    R2,537  RE2,123 109  RE2,014 6 124 ‐39  R19 R2,124
  April    R2,445  RE2,065 105  RE1,960 R4 120 ‐137  R8 R1,956
  May    R2,530  RE2,139 108  RE2,031 4 R126 ‐283  R‐8 R1,871
  June    R2,420  RE2,061 103  RE1,958 5 134 ‐230  R0 R1,868
  July    R2,456  RE2,137 106  RE2,031 5 162 ‐134  R7 R2,071
  August    R2,372  RE2,128 107  RE2,021 5 R142 ‐168  R1 R2,001
  September R2,428  RE2,086 109  RE1,978 5 R121 R‐291  R‐14 R1,798
  October    2,571  E2,172 114  E2,058 5 113 ‐241  ‐46 1,888
       
2012 10‐Month 
TD

24,710  E21,051 1,073  E19,978 51 1,332 ‐520  ‐14 20,827
2011 10‐Month 
TD

23,459  19,825 936  18,890 50 1,677 ‐704  ‐65 19,847
2010 10‐Month 
TD

22,139  18,505 882 17,623 53 2,238 ‐765  250 19,399
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This report was prepared by the U.S. Energy Information Administration (EIA), the statistical and 
analytical agency within the U.S. Department of Energy. By law, EIA’s data, analyses, and forecasts are 
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in this report therefore should not be construed as representing those of the U.S. Department of Energy 
or other Federal agencies. 
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Preface 
The U.S. Energy Information Administration (EIA) is the statistical and analytical agency within the U.S. 
Department of Energy. EIA collects, analyzes, and disseminates independent and impartial energy 
information to promote sound policymaking, efficient markets, and public understanding of energy and 
its interaction with the economy and the environment. By law, EIA’s data, analyses, and forecasts are 
independent of approval by any other officer or employee of the U.S. Government. The views in this 
report, therefore, should not be construed as representing those of the Department of Energy or other 
Federal agencies. 

The projections in this report are not statements of what will happen but of what might happen, given 
the assumptions and methodologies used. The Reference case in this report is a business-as-usual trend 
estimate, reflecting known technology and technological and demographic trends, and current laws and 
regulations. Thus, it provides a policy-neutral starting point that can be used to analyze policy initiatives. 
EIA does not propose, advocate, or speculate on future legislative and regulatory changes.   
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 Introduction 
This report responds to an August 2011 request from the Department of Energy’s Office of Fossil Energy 
(DOE/FE) for an analysis of “the impact of increased domestic natural gas demand, as exports.” 
Appendix A provides a copy of the DOE/FE request letter.  Specifically, DOE/FE asked the U.S. Energy 
Information Administration (EIA) to assess how specified scenarios of increased natural gas exports 
could affect domestic energy markets, focusing on consumption, production, and prices.   

DOE/FE provided four scenarios of export-related increases in natural gas demand (Figure 1) to be 
considered: 

• 6 billion cubic feet per day (Bcf/d), phased in at a rate of 1 Bcf/d per year (low/slow scenario), 

• 6 Bcf/d phased in at a rate of 3 Bcf/d per year (low/rapid scenario),  

• 12 Bcf/d phased in at a rate of 1 Bcf/d per year (high/slow scenario), and  

• 12 Bcf/d phased in at a rate of 3 Bcf/d per year (high/rapid scenario). 

Total marketed natural gas production in 2011 was about 66 Bcf/d.  The two ultimate levels of increased 
natural gas demand due to additional exports in the DOE/FE scenarios represent roughly 9 percent or 18 
percent of current production. 

DOE/FE requested that EIA consider the four scenarios of increased natural gas exports in the context of 
four cases from the EIA’s 2011 Annual Energy Outlook (AEO2011) that reflect varying perspectives on 
the domestic natural gas supply situation and the growth rate of the U.S. economy. These are: 

• the AEO2011 Reference case,  

• the High Shale Estimated Ultimate Recovery (EUR) case (reflecting more optimistic assumptions 
about domestic natural gas supply prospects, with the EUR per shale gas well for new, undrilled 
wells assumed to be 50 percent higher than in the Reference case), 

• the Low Shale EUR case (reflecting less optimistic assumptions about domestic natural gas 
supply prospects, with the EUR per shale gas well for new, undrilled wells assumed to be 50 
percent lower than in the Reference case), and  

• the High Economic Growth case (assuming the U.S. gross domestic product will grow at an 
average annual rate of 3.2 percent from 2009 to 2035, compared to 2.7 percent in the 
Reference case, which increases domestic energy demand).    

DOE/FE requested this study as one input to their assessment of the potential impact of current and 
possible future applications to export domestically produced natural gas. Under Section 3 of the Natural 
Gas Act (NGA) (15 U.S.C. § 717b), DOE must evaluate applications to import and export natural gas and 
liquefied natural gas (LNG) to or from the United States. The NGA requires DOE to grant a permit unless 
it finds that such action is not consistent with the public interest. As a practical matter, the need for DOE 
to make a public interest judgment applies only to trade involving countries that have not entered into a 
free trade agreement (FTA) with the United States requiring the national treatment for trade in natural 
gas and LNG. The NGA provides that applications involving imports from or exports to an FTA country 
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are deemed to be in the public interest and shall be granted without modification or delay. Key 
countries with FTAs include Canada and Mexico, which engage in significant natural gas trade with the 
United States via pipeline. A FTA with South Korea, currently the world’s second largest importer of LNG, 
which does not currently receive domestically produced natural gas from the United States, has been 
ratified by both the U.S. and South Korean legislatures, but had not yet entered into force as of the 
writing of this report.  

Figure 1. Four scenarios of increased natural gas exports specified in the analysis request 

 

Analysis approach 
EIA used the AEO2011 Reference case issued in April 2011 as the starting point for its analysis and made 
several changes to the model to accommodate increased exports. EIA exogenously specified additional 
natural gas exports from the United States in the National Energy Modeling System (NEMS), as the 
current version of NEMS does not generate an endogenous projection of LNG exports. EIA assigned 
these additional exports to the West South Central Census Division.1

Other changes in modeled flows of gas into and out of the lower-48 United States were necessary to 
analyze the increased export scenarios. U.S. natural gas exports to Canada and U.S. natural gas imports 
from Mexico are exogenously specified in all of the AEO2011 cases. U.S. imports of natural gas from 

 Any additional natural gas 
consumed during the liquefaction process is counted within the total additional export volumes 
specified in the DOE/FE scenarios. Therefore the net volumes of LNG produced for export are roughly 10 
percent below the gross volumes considered in each export scenario. 

                                                           
1 This effectively assumes that incremental LNG exports would be shipped out of the Gulf Coast States of Texas or 
Louisiana. 
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Canada are endogenously set in the model and continue to be so for this study. However, U.S. natural 
gas exports to Mexico and U.S. LNG imports that are normally determined endogenously within the 
model were set to the levels projected in the associated AEO2011 cases for this study. Additionally, EIA 
assumed that an Alaska pipeline, which would transport Alaskan produced natural gas into the lower-48 
United States, would not be built during the forecast period in any of the cases in order to isolate the 
lower-48 United States supply response. Due to this restriction, both the AEO2011 High Economic 
Growth and Low Shale EUR cases were rerun, as those cases had the Alaska pipeline entering service 
during the projection period in the published AEO2011. 

Caveats regarding interpretation of the analysis results 
EIA recognizes that projections of energy markets over a 25-year period are highly uncertain and subject 
to many events that cannot be foreseen, such as supply disruptions, policy changes, and technological 
breakthroughs. This is particularly true in projecting the effects of exporting significant natural gas 
volumes from the United States due to the following factors:  

• NEMS is not a world energy model and does not address the interaction between the potential 
for additional U.S. natural gas exports and developments in world natural gas markets.  

• Global natural gas markets are not integrated and their nature could change substantially in 
response to significant changes in natural gas trading patterns. Future opportunities to 
profitably export natural gas from the United States depend on the future of global natural gas 
markets, the inclusion of relevant terms in specific contracts to export natural gas, as well as on 
the assumptions in the various cases analyzed. 

• Macroeconomic results have not been included in the analysis because the links between the 
energy and macroeconomic modules in NEMS do not include energy exports. 

• NEMS domestic focus makes it unable to account for all interactions between energy prices and 
supply/demand in energy-intensive industries that are globally competitive. Most of the 
domestic industrial activity impacts in NEMS are due to changes in the composition of final 
demands rather than changes in energy prices. Given its domestic focus, NEMS does not 
account for the impact of energy price changes on the global utilization pattern for existing 
capacity or the siting of new capacity inside or outside of the United States in energy-intensive 
industries. 

Representation of natural gas markets 
Unlike the oil market, current natural gas markets are not integrated globally. In today’s markets, 
natural gas prices span a range from $0.75 per million British thermal units (MMBtu) in Saudi Arabia to 
$4 per MMBtu in the United States and $16 per MMBtu in Asian markets that rely on LNG imports. 
Prices in European markets, which reflect a mix of spot prices and contract prices with some indexation 
to oil, fall between U.S and Asian prices. Spot market prices at the U.K. National Balancing Point 
averaged $9.21 per MMBtu during November 2011. 

Liquefaction projects typically take four or more years to permit and build and are planned to run for at 
least 20 years. As a result, expectations of future competitive conditions over the lifetime of a project 
play a critical role in investment decisions. The current large disparity in natural gas prices across major 
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world regions, a major driver of U.S. producers’ interest in possible liquefaction projects to increase 
natural gas exports, is likely to narrow as natural gas markets become more globally integrated. Key 
questions remain regarding how quickly convergence might occur and to what extent it will involve all or 
only some global regions. In particular, it is unclear how far converged prices may reflect purely “gas on 
gas” competition, a continuing relationship between natural gas and oil prices as in Asia (and to a lesser 
extent in Europe), or some intermediate outcome. As an example of the dynamic quality of global gas 
markets, recent regulatory changes combined with abundant supplies and muted demands appear to 
have put pressure on Europe’s oil-linked contract gas prices.  

U.S. market conditions are also quite variable, as monthly average Henry Hub spot prices have ranged 
from over $12 to under $3 per MMBtu over the past five years. Furthermore, while projected Henry Hub 
prices in the AEO2011 Reference case reach $7.07 per MMBtu in 2035, in the High and Low Shale EUR 
cases prices in 2035 range from $5.35 per MMBtu to $9.26 per MMBtu.2

The prospects for U.S. LNG exports depend greatly on the cost-competitiveness of liquefaction projects 
in the United States relative to those at other locations. The investment to add liquefaction capacity to 
an existing regasification terminal in the United States is significant, typically several times the original 
cost of a regasification-only terminal. However, the ability to make use of existing infrastructure, 
including natural gas processing plants, pipelines, and storage and loading facilities means that U.S. 
regasification terminals can reduce costs relative to those that would be incurred by a “greenfield” LNG 
facility. Many of the currently proposed LNG supply projects elsewhere in the world are integrated 
standalone projects that would produce, liquefy, and export stranded natural gas. These projects would 
require much more new infrastructure, entailing not only the construction of the liquefaction plant from 
the ground up, but also storage, loading, and production facilities, as well pipelines and natural gas 
processing facilities.  

 For purposes of this study, the 
scenarios of additional exports posited by DOE/FE in their request do not vary across the different 
baseline cases that are considered. In reality, given available prices in export markets, lower or higher 
U.S. natural gas prices would tend to make any given volume of additional exports more or less likely.   

While the additional infrastructure for integrated standalone projects adds considerably to their cost, 
such projects can be sited at locations where they can make use of inexpensive or stranded natural gas 
resources that would have minimal value independent of the project. Also, while these projects may 
require processing facilities to remove impurities and liquids from the gas, the value of the separated 
liquids can improve the overall project economics. On the other hand, liquefaction projects proposed for 
the lower-48 United States plan to use pipeline gas drawn from the largest and most liquid natural gas 
market in the world. Natural gas in the U.S. pipeline system has a much greater inherent value than 
stranded natural gas, and most of the valuable natural gas liquids have already been removed. 

Future exports of U.S. LNG depend on other factors as well. Potential buyers may place additional value 
on the greater diversity of supply that North American liquefaction projects provide. Also, the degree of 
regulatory and other risks are much lower for projects proposed in countries like the United States, 
                                                           
2 All prices in this report are in 2009 dollars unless otherwise noted.  For the Low Shale EUR case used in this study 
the Henry Hub price in 2035 is $9.75 per MMBtu, slightly higher than in the AEO2011 case with the Alaska pipeline 
projected to be built towards the end of the projection period. 
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Canada, and Australia than for those proposed in countries like Iran, Venezuela, and Nigeria. However, 
due to relatively high shipping costs, LNG from the United States may have an added cost disadvantage 
in competing against countries closer to key markets, such as in Asia. Finally, LNG projects in the United 
States would frequently compete not just against other LNG projects, but against other natural gas 
supply projects aimed at similar markets, such as pipeline projects from traditional natural gas sources 
or projects to develop shale gas in Asia or Europe. 

Macroeconomic considerations related to energy exports and global competition in energy-intensive 
industries 
Macroeconomic results have not been included in the analysis because energy exports are not explicitly 
represented in the NEMS macroeconomic module. 3 The macroeconomic module takes energy prices, 
energy production, and energy consumption as inputs (or assumptions) from NEMS energy modules.  
The macroeconomic module then calculates economic drivers that are passed back as inputs to the 
NEMS energy modules.  Each energy module in NEMS uses different economic inputs; however these 
economic concepts are encompassed by U.S. gross domestic product (GDP), a summary measure 
describing the value of goods and services produced in the economy.4

The net exports component of GDP in the macroeconomic module, however, does not specifically 
account for energy exports.  As a result, increases in energy exports generated in the NEMS energy 
modules are not reflected as increases in net exports of goods and services in the macroeconomic 
module.  This results in an underestimation of GDP, all else equal.  The components of GDP are 
calculated based on this underestimated amount as well, and do not reflect the increases in energy 
exports. This is particularly important in the industrial sector, where the value of its output will not 
reflect the increased energy exports either. 

 

The value of output in the domestic industrial sector in NEMS depends in general on both domestic and 
global demand for its products, and on the price of inputs.  Differences in these factors between 
countries will also influence where available production capacity is utilized and where new production 
capacity is built in globally competitive industries.  For energy-intensive industries, the price of energy is 
particularly important to utilization decisions for existing plants and siting decisions for new ones.  Given 
its domestic focus, however, NEMS does not account for the impact of energy price changes on global 
utilization pattern of existing capacity or the siting of new capacity inside or outside of the United States 
in energy-intensive industries. Capturing these linkages requires an international model of the particular 
industry in question, paired with a global macroeconomic model.   

 

                                                           
3 In the macroeconomic model, energy exports are used in two places: estimating exports of industrial supplies and 
materials and estimating energy’s impact on the overall production of the economy.  To assess their impact on 
overall production, energy exports are included in the residual between energy supply (domestic production plus 
imports) and energy demand. This residual also includes changes in inventory. 
4 GDP is defined as the sum of consumption, investment, government expenditure and net exports (equal to 
exports minus imports). 
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Summary of Results 
Increased natural gas exports lead to higher domestic natural gas prices, increased domestic natural gas 
production, reduced domestic natural gas consumption, and increased natural gas imports from Canada 
via pipeline.     

Impacts overview 
• Increased natural gas exports lead to increased natural gas prices. Larger export levels lead to 

larger domestic price increases, while rapid increases in export levels lead to large initial price 
increases that moderate somewhat in a few years. Slower increases in export levels lead to 
more gradual price increases but eventually produce higher average prices during the decade 
between 2025 and 2035.  

• Natural gas markets in the United States balance in response to increased natural gas exports 
largely through increased natural gas production. Increased natural gas production satisfies 
about 60 to 70 percent of the increase in natural gas exports, with a minor additional 
contribution from increased imports from Canada. Across most cases, about three-quarters of 
this increased production is from shale sources. 

• The remaining portion is supplied by natural gas that would have been consumed 
domestically if not for the higher prices. The electric power sector accounts for the majority of 
the decrease in delivered natural gas. Due to higher prices, the electric power sector primarily 
shifts to coal-fired generation, and secondarily to renewable sources, though there is some 
decrease in total generation due to the higher price of natural gas. There is also a small 
reduction in natural gas use in all sectors from efficiency improvements and conservation. 

• Even while consuming less, on average, consumers will see an increase in their natural gas and 
electricity expenditures. On average, from 2015 to 2035, natural gas bills paid by end-use 
consumers in the residential, commercial, and industrial sectors combined increase 3 to 9 
percent over a comparable baseline case with no exports, depending on the export scenario and 
case, while increases in electricity bills paid by end-use customers range from 1 to 3 percent. In 
the rapid growth cases, the increase is notably greater in the early years relative to the later 
years. The slower export growth cases tend to show natural gas bills increasing more towards 
the end of the projection period.  

Natural gas prices 

Wellhead natural gas prices in the baseline cases (no additional exports)  
EIA projects that U.S. natural gas prices are projected to rise over the long run, even before considering 
the possibility of additional exports (Figure 2). The projected price increase varies considerably, 
depending on the assumptions one makes about future gas supplies and economic growth. Under the 
Reference case, domestic wellhead prices rise by about 57 percent between 2010 and 2035. But 
different assumptions produce different results. Under the more optimistic resource assumptions of the 
High Shale EUR case, prices actually fall at first and rise by only 36 percent by 2035. In contrast, under 
the more pessimistic resource assumptions of the Low Shale EUR case, prices nearly double by 2035.  



                       U.S. Energy Information Administration   |   Effects of Increased Natural Gas Exports on Domestic Energy Markets                           7   

 

While natural gas prices rise across all four baseline cases (no additional exports) considered in this 
report, it should be noted that natural gas prices in all of the cases are far lower than the price of crude 
oil when considered on an energy-equivalent basis.  Projected natural gas prices in 2020 range from 
$3.46 to $6.37 per thousand cubic feet (Mcf) across the four baseline cases, which roughly corresponds 
to an oil price range of $20 to $36 per barrel in energy-equivalent terms.  In 2030, projected baseline 
natural gas prices range from $4.47 to $8.23 per Mcf in the four baseline cases, which roughly 
corresponds to an oil price range of $25 to $47 per barrel in energy-equivalent terms. 

Figure 2. Natural gas wellhead prices in the baseline cases (no additional exports)  

 

Source: U.S. Energy Information Administration, National Energy Modeling System  

Export scenarios—relationship between wellhead and delivered natural gas prices 
Increases in natural gas prices at the wellhead translate to similar absolute increases in delivered prices 
to customers under all export scenarios and baseline cases. However, delivered prices include 
transportation charges (for most customers) and distribution charges (especially for residential and 
commercial customers). These charges change to much less of a degree than the wellhead price does 
under different export scenarios. As a result, the percentage change in prices that industrial and electric 
customers pay tends to be somewhat lower than the change in the wellhead price. The percentage 
change in prices that residential and commercial customers pay is significantly lower. Summary statistics 
on delivered prices are provided in Appendix B.  More detailed results on delivered prices and other 
report results can be found in the standard NEMS output tables that are posted online. 
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Export scenarios – wellhead price changes under the Reference case.  
 Increased exports of natural gas lead to increased wellhead prices in all cases and scenarios. The basic 
pattern is evident in considering how prices would change under the Reference case (Figure 3): 

• The pattern of price increases reflects both the ultimate level of exports and the rate at which 
increased exports are phased in. In the low/slow scenario (which phases in 6 Bcf/d of exports 
over six years), wellhead price impacts peak at about 14% ($0.70/Mcf) in 2022. However, the 
wellhead price differential falls below 10 percent by about 2026. 

• In contrast, rapid increases in export levels lead to large initial price increases that would 
moderate somewhat in a few years. In the high/rapid scenario (which phases in 12 Bcf/d of 
exports over four years), wellhead prices are about 36 percent higher ($1.58/Mcf) in 2018 than 
in the no-additional-exports scenario. But the differential falls below 20 percent by about 2026. 
The sharp projected price increases during the phase-in period reflect what would be needed to 
balance the market through changes in production, consumption, and import levels in a 
compressed timeframe. 

• Slower increases in export levels lead to more gradual price increases but eventually produce 
higher average prices, especially during the decade between 2025 and 2035. The differential 
between wellhead prices in the high/slow scenario and the no-additional-exports scenario peaks 
in 2026 at about 28 percent ($1.53/Mcf), and prices remain higher than in the high/rapid 
scenario. The lower prices in the early years of the scenarios with slow export growth leads to 
more domestic investment in additional natural gas burning equipment, which increases 
demand somewhat in later years, relative to rapid export growth scenarios.   

Figure 3. Natural gas wellhead price difference from AEO2011 Reference case with different additional 
export levels imposed 

 

Source: U.S. Energy Information Administration, National Energy Modeling System  
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Export scenarios—wellhead price changes under alternative baseline cases   
The effect of increasing exports on natural gas prices varies somewhat under alternative baseline case 
assumptions about resource availability and economic growth. However, the basic patterns remain the 
same: higher export levels would lead to higher prices, rapid increases in exports would lead to sharp 
price increases, and slower export increases would lead to slower but more lasting price increases. But 
the relative size of the price increases changes with changing assumptions (Figure 4). 

Figure 4. Natural gas wellhead price difference from indicated baseline case (no additional exports) 
with different additional export levels imposed 

 

Source: U.S. Energy Information Administration, National Energy Modeling System  

In particular, with more pessimistic assumptions about the Nation’s natural gas resource base (the Low 
Shale EUR case), wellhead prices in all export scenarios initially increase more in percentage terms over 
the baseline case (no additional exports) than occurs under Reference case conditions.  For example, in 
the Low Shale EUR case the rapid introduction of 12 Bcf/d of exports results in a 54 percent ($3.23/Mcf) 
increase in the wellhead price in 2018; whereas under Reference case conditions with the same export 
scenario the price increases in 2018 by only 36 percent ($1.58/Mcf).5

                                                           
5 The percentage rise in prices for the low EUR case also represents a larger absolute price increase because it is 
calculated on the higher baseline price under the same pessimistic resource assumptions. 

 But the percentage price increase 
falls in later years under the Low Shale EUR case, even below the price response under Reference case 
conditions. Under Low Shale EUR conditions, the addition of exports ultimately results in wellhead prices 
exceeding the $9 per Mcf threshold, with this occurring as early as 2018 in the high/rapid scenario. 
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More robust economic growth shows a similar pattern – higher initial percentage price increases and 
lower percentage increases in later years. On the other hand, with more optimistic resource 
assumptions (the High Shale EUR case), the percentage price rise would be slightly smaller than under  
Reference case conditions, and result in wellhead prices never exceeding the $6 per Mcf threshold. 

Natural gas supply and consumption 
In the AEO2011 Reference case, total domestic natural gas production grows from 22.4 trillion cubic feet 
(Tcf) in 2015 to 26.3 Tcf in 2035, averaging 24.2 Tcf for the 2015-2035 period.   U.S. net imports of 
natural gas decline from 11 percent of total supply in 2015 to 1 percent in 2035, with lower net imports 
from Canada and higher net exports to Mexico.   The industrial sector consumes an average of 8.1 Tcf of 
natural gas (34.2% of delivered volumes) between 2015 and 2035, with 7.1 Tcf, 4.8 Tcf, and 3.6 Tcf 
consumed in the electric power, residential, and commercial sectors respectively. 

Under the scenarios specified for this analysis, increased natural gas exports lead to higher domestic 
natural gas prices, which lead to reduced domestic consumption, and increased domestic production 
and pipeline imports from Canada (Figure 5). Lower domestic consumption dampens the degree to 
which supplies must increase to satisfy the additional natural gas exports. Accordingly, in order to 
accommodate the increased exports in each of the four export scenarios, the mix of production, 
consumption, and imports changes relative to the associated baseline case. In all of the export scenarios 
across all four baseline cases, a majority of the additional natural gas needed for export is provided by 
increased domestic production, with a minor contribution from increased pipeline imports from Canada. 
The remaining portion of the increased export volumes is offset by decreases in consumption resulting 
from the higher prices associated with the increased exports.   

The absolute value of the sum of changes in consumption (delivered volumes), production, and imports 
(represented by the total bar in Figure 5) approximately6

 

 equals the average change in exports. Under 
Reference case conditions, about 63 percent, on average, of the increase in exports in each of the four 
scenarios is accounted for by increased production, with most of the remainder from decreased 
consumption from 2015 to 2035. The percentage of exports accounted for by increased production is 
slightly lower in the earlier years and slightly higher in the later years. While this same basic relationship 
between added exports and increased production is similar under the other cases, the percentage of 
added exports accounted for by increased production is somewhat less under a Low Shale EUR 
environment and more under a High Economic Growth environment. 

 

 

 

                                                           
6 The figure displays the changes in delivered volumes of natural gas to residential, commercial, industrial, vehicle 
transportation, and electric generation customers.  There are also some minor differences in natural gas used for 
lease, plant, and pipeline fuel use which are not included. 
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Figure 5.  Average change in annual natural gas delivered, produced, and imported from AEO2011 
Reference case with different additional export levels imposed 

 
One seeming anomaly that can be seen in Figure 5 is in the 2025 to 2035 timeframe: the decrease in 
consumption is somewhat lower in the rapid export penetration relative to the slow export penetration 
scenarios. This is largely attributed to slightly lower prices in the later years of the rapid export 
penetration scenarios relative to the slow penetration scenarios.  

Supply 
Increases in natural gas production that contribute to additional natural gas exports from the relative 
baseline scenario come predominately from shale sources. On average, across all cases and export 
scenarios, the shares of the increase in total domestic production coming from shale gas, tight gas, 
coalbed, and other sources are 72 percent, 13 percent, 8 percent, and 7 percent, respectively. Most of 
the export scenarios are also accompanied by a slight increase in pipeline imports from Canada. Under 
the Low Shale EUR case (which just applies to domestic shale), imports from Canada contribute to a 
greater degree than in other cases. 

Consumption by sector 
In general, greater export levels lead to higher domestic prices and larger decreases in consumption, 
although the price and consumption differences across the scenarios narrow in the later part of the 
projection period.  

Electric power generation 
In the AEO2011 Reference case, electric power generation averages 4,692 billion kilowatthours (bkWh) 
over the 2015-2035 period.  Natural gas generation averages 23 percent of total power generation, 
increasing from 1,000 bkWh in 2015 to 1,288 bkWh in 2035. Coal, nuclear, and renewables provide an 
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average of 43 percent, 19 percent, and 14 percent of generation, respectively, with a minimal 
contribution from liquids.  

In scenarios with increased natural gas exports, most of the decrease in natural gas consumption occurs 
in the electric power sector (Figure 5). Most of the tradeoff in electric generators’ natural gas use is 
between natural gas and coal, especially in the early years (Figure 6), when there is excess coal-fired 
capacity to allow for additional generation. Over the projection period, excess coal capacity 
progressively declines, along with the degree by which coal-fired generation can be increased in 
response to higher natural gas prices.7

The increased use of coal for power generation results in an average increase in coal production from 
2015 to 2035 over Reference case levels of between 2 and 4 percent across export scenarios. 
Accordingly, coal prices also increase slightly which, along with higher gas prices, drive up electricity 
prices. The resulting increase in electricity prices reduces total electricity demand, also offsetting some 
of the drop in natural gas-fired generation. The decline in total electricity demand tends to be less in the 
earlier years. 

 Increased coal-fired generation accounts for about 65 percent of 
the decrease in natural gas-fired generation under Reference case conditions.  

In addition, small increases in renewable generation contribute to reduced natural gas-fired generation. 
Relatively speaking, the role of renewables is greater in a higher-gas-price environment (i.e., the Low 
Shale EUR case), when they can more successfully compete with coal, and in a higher-generation 
environment (i.e., the High Economic Growth case), particularly in the later years. 

Industrial sector 
Reductions in industrial natural gas consumption in scenarios with increased natural gas exports tend to 
grow over time. In general, higher gas prices earlier in the projection period in these scenarios provide 
some disincentive for natural gas-fired equipment purchases (such as natural gas-fired combined heat 
and power (CHP) capacity) by industrial consumers, which has a lasting impact on their projected use of 
natural gas.  

 

 

 

 

 

 

                                                           
7 The degree to which coal might be used in lieu of natural gas depends on what regulations are in-place that might 
restrict coal use.  These scenarios reflect current laws and regulations in place at the time the AEO2011 was 
produced.   
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Figure 6.  Average change in annual electric generation from AEO2011 Reference case with different 
additional export levels imposed 

 

As noted in the discussion of caveats in the first section of this report, the NEMS model does not 
explicitly address the linkage between energy prices and the supply/demand of industrial commodities 
in global industries. To the extent that the location of production is very sensitive to changes in natural 
gas prices, industrial natural gas demand would be more responsive than shown in this analysis. 

Other sectors 
Natural gas consumption in the other sectors (residential, commercial, and compressed natural gas 
vehicles) also decreases in response to the higher gas prices associated with increased exports, although 
less significantly than in the electric and industrial sectors. Even so, under Reference case conditions 
residential and commercial consumption decreases from 1 to 2 percent and from 2 to 3 percent, 
respectively, across the export scenarios, on average from 2015 to 2035. Their use of electricity also 
declines marginally in response to higher electricity prices. In response to higher natural gas and 
electricity prices, residential and commercial customers directly cut back their energy usage and/or 
purchase more efficient equipment. 

Exports to Canada and Mexico 
If exports to Canada and Mexico were allowed to vary under these additional export scenarios, they 
would likely respond similarly to domestic consumption and decrease in response to higher natural gas 
prices. 
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End-use energy expenditures 
The AEO2011 Reference case projects annual average end-use energy expenditures of $1,490 billion 
over the 2015-2035 period.  Of that, $975 billion per year is spent on liquids, $368 billion on electricity 
bills, $140 billion on natural gas bills, and $7 billion on coal expenditures.   

From an end-user perspective in the scenarios with additional gas exports, consumers will consume less 
and pay more on both their natural gas and electricity bill, and generally a little less for liquid fuels 
(Figure 7). Under Reference case conditions, increased end-use expenditures on natural gas as a result 
of additional exports average about 56 percent of the total additional expenditures for natural gas and 
electricity combined. For example, under Reference case conditions in the low/slow scenario, end-use 
consumers together are expected to increase their total energy expenditures by $9 billion per year, or 
0.6 percent on average from 2015 to 2035. Under the high/rapid scenarios, consumed total energy 
expenditures increase by $20 billion per year, or 1.4 percent on average, between 2015 and 2035. 

Figure 7. Average change in annual end-use energy expenditures from AEO2011 Reference case as a 
result of additional natural gas exports 

 

Natural gas expenditures 
As discussed earlier, given the lower consumption levels in response to the higher prices from increased 
exports, the percentage change in the dollars expended by customers for natural gas is less than the 
percentage change in the delivered prices. In general, the relative pattern of total end-use expenditures 
across time, export scenarios, and cases, is similar to the relative pattern shown in the wellhead prices in 
Figures 3 and 4. The higher export volume scenarios result in greater increases in expenditures, while 
those with rapid export penetration show increases peaking earlier and at higher levels than their slow 
export penetration counterpart, which show bills increasing more towards the end of the projection 
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period. Under Reference case conditions, the greatest single year increase in total end-use consumer 
bills is 16 percent, while the lowest single year increase is less than 1 percent. In all but three export 
scenarios and cases, the higher average increase over the comparable baseline scenario in natural gas 
bills paid by end-use consumers occurred during the early years. The greatest percentage increase in 
end-use expenditures over the comparable baseline level in a single year (26 percent) occurs in the 
high/rapid scenario under the Low Shale EUR case.  

On average between 2015 and 2035, total U.S. end-use natural gas expenditures as a result of added 
exports, under Reference case conditions, increase between $6 billion to $13 billion (between 3 to 9 
percent), depending on the export scenario. The Low Shale EUR case shows the greatest average annual 
increase in end-use natural gas expenditures over the same time period, with increases over the 
baseline (no additional exports) scenario ranging from $7 billion to $15 billion. 

At the sector level, since the natural gas commodity charge represents significantly different portions of 
each natural gas consuming sector’s bill, the degree to which each sector is projected to see their total 
bill change with added exports varies significantly (Table 1).  Natural gas expenditures increase at the 
highest percentages in the industrial sector, where low transmission and distribution charges constitute 
a relatively small part of the delivered natural gas price. 

Table 1. Change in natural gas expenditures by end use consumers from AEO2011 Reference case with 
different additional export levels imposed 

Sector Scenario 
Average 

2015-2025 
Average 

2025-2035 
Average 

2015-2035 

Maximum 
Annual 
Change 

Minimum 
Annual 
Change 

Residential low/slow 3.2% 3.3% 3.2% 4.7% 0.5% 
Residential low/rapid 4.2% 2.9% 3.6% 5.4% 2.2% 
Residential high/slow 4.4% 7.1% 5.6% 8.9% 0.9% 
Residential high/rapid 8.3% 5.7% 7.0% 10.9% 2.5% 
Commercial low/slow 3.2% 3.2% 3.2% 4.8% 0.6% 
Commercial low/rapid 4.3% 2.7% 3.5% 5.8% 2.0% 
Commercial high/slow 4.6% 6.9% 5.6% 8.9% 0.9% 
Commercial high/rapid 8.3% 5.4% 6.9%    11.4% 2.7% 
Industrial low/slow 7.2% 5.8% 6.4%    11.1% 1.2% 
Industrial low/rapid 9.4% 4.6% 7.1%    14.0% 3.5% 
Industrial high/slow      10.2%     14.7%     12.2%    19.3% 2.0% 
Industrial high/rapid      18.7%     10.4%     14.6%    26.9% 5.2% 

Source: U.S. Energy Information Administration, National Energy Modeling System  

The results in Table 1 do not reflect changes in natural gas expenditures in the electric power sector. The 
projected overall decrease in natural gas use by generators is significant enough to result in a decrease 
in natural gas expenditures for that sector, largely during 2015-2025. However, electric generators will 
see an increase in their overall costs of power generation that will be reflected in higher electricity bills 
for consumers. 

 



                                 U.S. Energy Information Administration   |   Effects of Increased Natural Gas Exports on Domestic Energy Markets        16 

Electricity expenditures 
On average across the projection period, electricity prices under Reference case conditions increase by 
between 0.14 and 0.29 cents per kilowatthour (kWh) (between 2 and 3 percent) when gas exports are 
added. The greatest increase in the electricity price occurs in 2019 under the Low Shale EUR case for the 
high export/rapid growth export scenario, with an increase of 0.85 cents per kWh (9 percent). 

Similar to natural gas, higher electricity prices due to the increased exports reduce end-use consumption 
making the percentage change in end-use electricity expenditures less than the percentage change in 
delivered electricity prices; additionally, the percentage increase in end-use electricity expenditures will 
be lower for the residential and commercial sectors and higher for the industrial sector. Under 
Reference case conditions, the greatest single year increase in total end-use consumer electricity bills is 
4 percent, while the lowest single year increase is negligible. The greatest percentage increase in end-
use electricity expenditures over the comparable baseline level in a single year (7 percent) occurs in the 
high/rapid scenario under the Low Shale EUR case.  

On average between 2015 and 2035, total U.S. end-use electricity expenditures as a result of added 
exports, under Reference case conditions, increase between $5 billion to $10 billion (between 1 to 3 
percent), depending on the export scenario. The High Macroeconomic Growth case shows the greatest 
average annual increase in natural gas expenditures over the same time period, with increases over the 
baseline (no additional exports) scenario ranging from $6 billion to $12 billion. 

Natural gas producer revenues  
Total additional natural gas revenues to producers from exports increase on an average annual basis 
from 2015 to 2035 between $14 billion and $32 billion over the AEO2011 Reference case, depending on 
the export scenario (Figure 8). These revenues largely come from the added exports defining the 
scenarios, as well as other exports to Canada and Mexico in the model that see higher prices under the 
additional export scenarios, even though the volumes are assumed not to vary. Revenues associated 
with the added exports reflect dollars spent to purchase and move the natural gas to the export facility, 
but do not include any revenues associated with the liquefaction and shipping process. The Low Shale 
EUR case shows the greatest average annual increase in revenues over the 2015 to 2035 time period, 
with revenues ranging from over $19 billion to $43 billion, due to the relatively high natural gas 
wellhead prices in that case. These figures represent increased revenues, not profits. A large portion of 
the additional export revenues will cover the increased costs associated with supplying the increased 
level of production required when natural gas exports are increased, such as for equipment (e.g., drilling 
rigs) and labor. In contrast, the additional revenues resulting from the higher price of natural gas that 
would have been produced and sold to largely domestic customers even in the absence of the additional 
exports posited in the analysis scenarios would preponderantly reflect increased profits for producers 
and resource owners. 
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Figure 8. Average annual increase in domestic natural gas export revenues from indicated baseline 
case (no additional exports) with different additional export levels imposed, 2015-2035 

 

Impacts beyond the natural gas industry  
While the natural gas industry would be directly impacted by increased exports, there are indirect 
impacts on other energy sectors. The electric generation industry shows the largest impact, followed by 
the coal industry.  

As discussed earlier, higher natural gas prices lead electric generators to burn more coal and less natural 
gas. Coal producers benefit from the increased coal demand. On average, from 2015 to 2035, coal 
minemouth prices, production, and revenues increase by at most 1.1, 5.5, and 6.2 percent, respectively, 
across the increased export scenarios applied to all cases.  

Domestic petroleum production in the form of lease condensate and natural gas plant liquids also rises 
due to increased natural gas drilling. For example, under Reference case conditions, in the scenario with 
the greatest overall response (high/rapid exports), total domestic energy production is 4.13 quadrillion 
British thermal units (Btu) per year (4.7 percent), which is greater on average from 2015 to 2035 than in 
the baseline scenario, while total domestic energy consumption is only 0.12 quadrillion Btu (0.1 percent) 
lower.  

Effects on non-energy sectors, other than impacts on their energy expenditures, are generally beyond 
the scope of this report for reasons described previously.    

Total energy use and energy-related carbon dioxide emissions 
Annual primary energy consumption in the AEO2011 Reference case, measured in Btu, averages 108 
quadrillion Btu between 2015 and 2035, with a growth rate of 0.6 percent.  Cumulative carbon dioxide 
(CO2) emissions total 125,000 million metric tons for that twenty-year period.   
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The changes in overall energy consumption across scenarios and cases are largely reflective of what 
occurs in the electric power sector.  While additional exports result in decreased natural gas 
consumption, changes in overall energy consumption are relatively minor as much of the decrease in 
natural gas consumption is replaced with increased coal consumption (Figure 9). In fact, in some of the 
earlier years total energy consumption increases with added exports since directly replacing natural gas 
with coal in electricity generation requires more Btu, as the heat rates (Btu per kWh) for coal generators 
exceed those for natural gas generators.   

On average from 2015 to 2035 under Reference case conditions, decreased natural gas consumption as 
a result of added exports are countered proportionately by increased coal consumption (72 percent), 
increased liquid fuel consumption (8 percent), other increased consumption, such as from renewable 
generation sources (9 percent), and decreases in total consumption (11 percent). In the earlier years, 
the amount of natural gas to coal switching is greater, and coal plays a more dominant role in replacing 
the decreased levels of natural gas consumption, which also tend to be greater in the earlier years. 
Switching from natural gas to coal is less significant in later years, partially as a result of a greater 
proportion of switching into renewable generation.  As a result decreased natural gas consumption from 
added exports more directly results in decreased total energy consumption via the end-use consumer 
cutting back energy use in response to higher prices.  This basic pattern similarly occurs under the Low 
Shale EUR and High Economic Growth cases – less switching from natural gas into coal and more into 
renewable than under Reference case conditions, as well as greater decreases in total energy 
consumption as a result of added exports. 

Figure 9. Average annual change from indicated baseline case (no additional exports) in total primary 
energy consumed with different additional export levels imposed, 2015-2035 

 

While lower domestic natural gas deliveries resulting from added exports reduce natural gas related CO2 
emissions, the increased use of coal in the electric sector generally results in a net increase in overall 
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CO2 emissions. The exceptions occur in environments when renewables are better able to compete 
against natural gas and coal. However, when also accounting for emissions related to natural gas used in 
the liquefaction process, additional exports increase CO2 levels under all cases and export scenarios, 
particularly in the earlier years of the projection period. Table 2 displays the cumulative CO2 emissions 
levels from 2015 to 2035 in all cases and scenarios, with the change relative to the associated baseline 
case.       

Table 2. Cumulative CO2 emissions from 2015 to 2035 associated with additional natural gas export 
levels imposed (million metric tons CO2 and percentage) 

     Case 
no added 

exports low/slow low/rapid high/slow high/rapid 

Reference      
  Cumulative carbon dioxide emissions 125,056 125,699 125,707 126,038 126,283 
  Change from baseline 

 
643 651 982 1,227 

  Percentage change from baseline 
 

0.5% 0.5% 0.8% 1.0% 
 

     High Shale EUR 
       Cumulative carbon dioxide emissions 124,230 124,888 124,883 125,531 125,817 

  Change from baseline 
 

658 653 1,301 1,587 
  Percentage change from baseline 

 
0.5% 0.5% 1.0% 1.3% 

 
     Low Shale EUR 
       Cumulative carbon dioxide emissions 125,162 125,606 125,556 125,497 125,670 

  Change from baseline 
 

444 394 335 508 
  Percentage change from baseline 

 
0.4% 0.3% 0.3% 0.4% 

 
     High Economic Growth 
       Cumulative carbon dioxide emissions 131,675 131,862 132,016 131,957 132,095 

  Change from baseline 
 

187 341 282 420 
  Percentage change from baseline 

 
0.1% 0.3% 0.2% 0.3% 

Source: U.S. Energy Information Administration, National Energy Modeling System, with emissions related to 
natural gas assumed to be consumed in the liquefaction process included.  
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 Appendix B. Summary Tables 
 

 

 

 



Table B1.  U.S. Annual Average Values from 2015 to 2025

low/ low/ high/ high/ low/ low/ high/ high/ low/ low/ high/ high/ low/ low/ high/ high/
baseline slow rapid slow rapid baseline slow rapid slow rapid baseline slow rapid slow rapid baseline slow rapid slow rapid

NATURAL GAS VOLUMES (Tcf)
    Net Exports (1.90)         (0.29)         0.11          0.17          1.74          (1.32)         0.32          0.70          0.79          2.35          (2.72)         (1.17)         (0.88)         (0.73)         0.66          (2.00)         (0.38)         0.01          0.07          1.64          
        gross imports 3.62          3.70          3.70          3.74          3.76          3.19          3.25          3.26          3.27          3.31          4.27          4.42          4.53          4.48          4.68          3.70          3.78          3.79          3.82          3.85          
        gross exports 1.72          3.41          3.81          3.91          5.50          1.87          3.56          3.96          4.06          5.65          1.56          3.25          3.65          3.75          5.34          1.70          3.39          3.79          3.89          5.49          
    Dry Production 23.27        24.15        24.37        24.42        25.33        26.24        27.28        27.51        27.57        28.41        19.80        20.72        20.78        20.99        21.83        23.85        24.90        25.10        25.22        26.20        
        shale gas 8.34          8.96          9.17          9.13          9.90          11.90        12.66        12.87        12.89        13.64        3.88          4.42          4.63          4.53          5.22          8.73          9.49          9.70          9.69          10.51        
        other 14.93        15.18        15.20        15.29        15.43        14.34        14.61        14.65        14.68        14.77        15.91        16.30        16.15        16.45        16.62        15.12        15.41        15.39        15.53        15.70        
    Delivered Volumes (1) 23.34        22.57        22.38        22.37        21.68        25.58        24.94        24.79        24.75        24.00        20.82        20.13        19.90        19.94        19.35        23.99        23.37        23.17        23.22        22.60        
        electric generators 6.81          6.25          6.16          6.11          5.67          8.35          7.94          7.88          7.80          7.30          5.07          4.66          4.55          4.54          4.23          6.99          6.63          6.53          6.54          6.21          
        industrial 8.14          8.01          7.95          7.98          7.83          8.55          8.40          8.34          8.37          8.19          7.74          7.58          7.51          7.56          7.38          8.50          8.34          8.27          8.30          8.12          
        residential 4.83          4.80          4.79          4.79          4.75          4.94          4.92          4.90          4.91          4.87          4.68          4.63          4.61          4.62          4.57          4.90          4.86          4.85          4.85          4.81          
        commercial 3.48          3.44          3.42          3.42          3.37          3.65          3.61          3.59          3.60          3.55          3.27          3.20          3.17          3.18          3.11          3.52          3.46          3.45          3.45          3.39          

NATURAL GAS END-USE PRICES (2009$/Mcf)
        residential 11.19        11.63        11.77        11.81        12.33        9.92          10.24        10.37        10.36        10.72        13.23        14.05        14.27        14.42        15.10        11.56        12.09        12.21        12.29        12.87        
        commercial 9.23          9.66          9.79          9.83          10.34        7.97          8.28          8.40          8.39          8.74          11.27        12.09        12.31        12.46        13.16        9.60          10.12        10.24        10.31        10.88        
        industrial 5.59          6.10          6.25          6.32          6.91          4.41          4.80          4.95          4.94          5.41          7.50          8.40          8.62          8.83          9.59          5.89          6.49          6.63          6.73          7.41          

OTHER PRICES
    Natural Gas Wellhead Price (2009$/Mcf) 4.70          5.17          5.30          5.37          5.91          3.56          3.90          4.02          4.03          4.42          6.52          7.41          7.63          7.84          8.64          4.99          5.54          5.66          5.77          6.39          
    Henry Hub Price (2009$/MMBtu) 5.17          5.69          5.83          5.91          6.51          3.92          4.29          4.43          4.43          4.87          7.18          8.16          8.41          8.64          9.51          5.49          6.10          6.23          6.35          7.04          
    Coal Minemouth Price (2009$/short-ton) 32.67        32.76        32.89        32.89        32.89        32.33        32.69        32.52        32.59        32.77        32.91        33.15        33.10        32.97        33.04        33.23        33.18        33.06        33.33        33.28        
    End-Use Electricity Price (2009 cents/KWh) 8.85          8.98          9.00          9.02          9.17          8.56          8.62          8.67          8.64          8.70          9.44          9.64          9.71          9.78          9.97          9.08          9.26          9.27          9.32          9.46          

NATURAL GAS REVENUES (B 2009$)
    Export Revenues (2) 9.47          20.64        23.25        25.10        37.74        7.51          16.01        18.17        19.27        28.89        12.83        29.03        32.72        36.09        53.91        10.04        22.11        24.82        26.97        40.81        
    Domestic Supply Revenues (3) 160.19      175.25      179.33      181.70      199.21      147.33      159.55      163.65      164.23      177.50      177.88      201.92      206.65      213.21      236.34      171.34      190.13      193.88      197.79      218.78      
        production revenues (4) 109.53      125.29      129.41      132.23      150.47      93.68        106.70      111.00      111.90      126.30      129.24      154.00      158.75      165.84      189.27      119.39      138.71      142.53      146.83      168.64      
        delivery revenues (5) 50.65        49.97        49.92        49.46        48.74        53.65        52.85        52.65        52.33        51.20        48.64        47.92        47.91        47.37        47.07        51.94        51.41        51.36        50.96        50.14        
    Import Revenues (6) 17.44        19.22        19.72        19.92        21.97        12.09        13.35        13.86        13.83        15.35        28.00        31.62        33.03        33.32        36.58        18.96        21.07        21.66        21.94        24.19        

END-USE ENERGY EXPENDITURES (B 2009$) 1,398.11   1,409.25   1,410.59   1,414.03   1,424.75   1,368.25   1,375.50   1,377.65   1,379.69   1,386.87   1,448.36   1,465.24   1,469.02   1,473.83   1,482.50   1,485.34   1,498.28   1,499.67   1,504.03   1,514.65   
    liquids 913.43      914.55      913.66      915.34      915.15      908.98      909.65      908.67      911.23      911.57      920.92      921.56      921.21      920.98      916.83      971.80      971.63      971.22      972.09      970.98      
    natural gas 128.00      133.77      135.27      136.30      142.58      113.26      117.51      119.11      119.24      123.94      151.16      161.03      163.24      165.90      173.42      136.49      143.47      144.71      146.37      153.61      
    electricity 349.77      354.03      354.76      355.46      360.10      339.21      341.51      343.06      342.39      344.53      369.28      375.68      377.60      379.98      385.31      369.58      375.70      376.28      378.08      382.59      
    coal 6.90          6.91          6.91          6.93          6.92          6.80          6.82          6.81          6.83          6.83          6.99          6.98          6.97          6.97          6.94          7.47          7.49          7.46          7.49          7.46          

END-USE ENERGY CONSUMPTION (quadrillion 
Btu) 67.88        67.68        67.59        67.67        67.37        68.58        68.40        68.28        68.37        68.11        66.93        66.63        66.49        66.54        66.20        70.23        70.02        69.89        69.98        69.64        
    liquids 36.71        36.74        36.74        36.78        36.78        36.67        36.71        36.71        36.74        36.75        36.71        36.72        36.71        36.74        36.73        38.13        38.18        38.16        38.20        38.20        
    natural gas 16.04        15.85        15.76        15.81        15.55        16.76        16.55        16.45        16.49        16.23        15.22        14.97        14.86        14.91        14.65        16.49        16.26        16.16        16.21        15.92        
    electricity 13.44        13.41        13.41        13.41        13.37        13.48        13.47        13.46        13.48        13.47        13.32        13.26        13.24        13.22        13.16        13.84        13.81        13.80        13.79        13.75        
    coal 1.68          1.68          1.68          1.68          1.67          1.67          1.67          1.67          1.67          1.67          1.68          1.68          1.68          1.68          1.67          1.77          1.77          1.77          1.77          1.76          

ELECTRIC GENERATION (billion kWh) 4,456.38   4,441.98   4,437.47   4,441.10   4,422.62   4,492.78   4,484.65   4,477.63   4,483.35   4,471.75   4,391.20   4,369.32   4,360.19   4,356.29   4,329.07   4,594.62   4,577.41   4,572.19   4,572.39   4,552.42   
    coal 1,921.25   1,982.85   1,995.33   1,999.09   2,044.09   1,756.51   1,808.90   1,813.78   1,828.74   1,885.58   2,093.76   2,132.35   2,134.49   2,123.82   2,139.82   2,004.09   2,036.83   2,052.54   2,043.09   2,073.78   
    gas 999.19      918.42      902.15      898.01      829.83      1,232.25   1,170.15   1,158.31   1,147.99   1,070.38   733.83      671.33      653.23      655.42      608.52      1,036.47   978.19      959.84      964.71      909.63      
    nuclear 866.34      866.34      866.34      866.34      866.34      850.50      850.50      850.50      851.17      855.05      866.34      866.34      866.34      866.34      866.34      866.34      866.34      866.34      866.34      866.34      
    renewables 610.16      614.27      613.17      617.16      621.29      593.01      594.47      595.24      594.57      599.35      636.27      638.25      645.09      648.70      651.89      626.90      634.74      632.26      636.59      641.06      
    other 59.43        60.11        60.48        60.50        61.08        60.51        60.63        59.80        60.87        61.39        61.00        61.04        61.03        62.00        62.50        60.83        61.30        61.21        61.65        61.61        

PRIMARY ENERGY (quadrillion Btu)
    Consumption 104.89      104.90      104.87      104.98      104.91      105.24      105.25      105.14      105.32      105.27      104.34      104.16      104.07      104.06      103.75      108.35      108.31      108.25      108.36      108.12      
    Imports 28.62        28.75        28.72        28.78        28.90        27.69        27.73        27.77        27.87        27.94        29.78        29.83        29.92        29.98        30.08        30.06        30.22        30.21        30.24        30.28        
    Exports 7.06          8.76          9.15          9.26          10.86        7.20          8.92          9.32          9.43          11.03        6.85          8.54          8.93          9.01          10.60        7.10          8.80          9.20          9.30          10.90        
    Production 83.14        84.73        85.12        85.28        86.71        84.63        86.34        86.60        86.79        88.26        81.15        82.63        82.84        82.86        84.05        85.16        86.66        87.01        87.18        88.52        

ENERGY RELATED CO2 EMISSIONS (including 
liquefaction)(million metric tons) 5,793.73   5,832.23   5,837.67   5,846.39   5,869.62   5,754.36   5,787.50   5,787.31   5,804.76   5,833.35   5,832.09   5,853.23   5,846.94   5,841.58   5,843.35   6,017.09   6,037.23   6,043.12   6,043.12   6,055.08   

Reference High Shale EUR Low Shale EUR High Macroeconomic Growth



Table B2.  Differential from Base in U.S. Average Annual Values from 2015 to 2025 when Exports are Added

low/ low/ high/ high/ low/ low/ high/ high/ low/ low/ high/ high/ low/ low/ high/ high/
slow rapid slow rapid slow rapid slow rapid slow rapid slow rapid slow rapid slow rapid

NATURAL GAS VOLUMES (Tcf)
    Net Exports 1.61          2.00          2.07          3.64          1.64          2.02          2.11          3.67          1.55          1.84          1.99          3.38          1.62          2.01          2.07          3.64          
        gross imports 0.08          0.09          0.12          0.15          0.05          0.07          0.08          0.12          0.14          0.25          0.20          0.41          0.07          0.08          0.12          0.14          
        gross exports 1.69          2.09          2.19          3.78          1.69          2.09          2.19          3.78          1.69          2.09          2.19          3.78          1.69          2.09          2.19          3.78          
    Dry Production 0.87          1.09          1.15          2.05          1.04          1.28          1.33          2.17          0.92          0.98          1.19          2.04          1.05          1.24          1.37          2.35          
        shale gas 0.62          0.82          0.79          1.55          0.77          0.97          0.99          1.74          0.53          0.75          0.65          1.33          0.76          0.97          0.96          1.78          
        other 0.25          0.27          0.36          0.50          0.27          0.31          0.34          0.43          0.39          0.24          0.54          0.71          0.29          0.27          0.41          0.57          
    Delivered Volumes (1) (0.77)         (0.95)         (0.97)         (1.66)         (0.64)         (0.80)         (0.84)         (1.59)         (0.69)         (0.91)         (0.88)         (1.46)         (0.62)         (0.82)         (0.77)         (1.39)         
        electric generators (0.57)         (0.66)         (0.71)         (1.15)         (0.42)         (0.47)         (0.55)         (1.05)         (0.41)         (0.52)         (0.53)         (0.84)         (0.36)         (0.46)         (0.45)         (0.78)         
        industrial (0.13)         (0.19)         (0.16)         (0.32)         (0.15)         (0.22)         (0.19)         (0.36)         (0.15)         (0.23)         (0.18)         (0.35)         (0.16)         (0.23)         (0.20)         (0.38)         
        residential (0.03)         (0.04)         (0.04)         (0.08)         (0.03)         (0.04)         (0.04)         (0.07)         (0.05)         (0.07)         (0.07)         (0.11)         (0.04)         (0.05)         (0.05)         (0.09)         
        commercial (0.05)         (0.06)         (0.06)         (0.11)         (0.04)         (0.06)         (0.05)         (0.10)         (0.07)         (0.09)         (0.09)         (0.15)         (0.05)         (0.07)         (0.07)         (0.13)         

NATURAL GAS END-USE PRICES (2009$/Mcf)
        residential 0.44          0.58          0.62          1.14          0.32          0.45          0.44          0.80          0.81          1.03          1.18          1.87          0.53          0.65          0.72          1.31          
        commercial 0.43          0.57          0.61          1.12          0.31          0.43          0.42          0.76          0.82          1.04          1.19          1.89          0.52          0.64          0.71          1.28          
        industrial 0.51          0.66          0.73          1.32          0.39          0.54          0.54          1.00          0.90          1.13          1.33          2.09          0.61          0.74          0.85          1.52          

OTHER PRICES
    Natural Gas Wellhead Price (2009$/Mcf) 0.47          0.60          0.68          1.21          0.33          0.46          0.47          0.86          0.88          1.11          1.32          2.11          0.55          0.67          0.77          1.40          
    Henry Hub Price (2009$/MMBtu) 0.52          0.66          0.74          1.34          0.37          0.51          0.51          0.95          0.97          1.22          1.46          2.33          0.60          0.74          0.85          1.54          
    Coal Minemouth Price (2009$/short-ton) 0.09          0.21          0.22          0.22          0.36          0.19          0.26          0.44          0.24          0.19          0.06          0.13          (0.05)         (0.17)         0.11          0.06          
    End-Use Electricity Price (2009 cents/KWh) 0.13          0.15          0.17          0.31          0.06          0.11          0.08          0.14          0.20          0.27          0.34          0.53          0.17          0.19          0.24          0.38          

NATURAL GAS REVENUES (B 2009$)
    Export Revenues (2) 11.17        13.77        15.63        28.26        8.50          10.65        11.75        21.38        16.20        19.89        23.25        41.08        12.07        14.79        16.93        30.78        
    Domestic Supply Revenues (3) 15.07        19.14        21.51        39.02        12.22        16.32        16.91        30.17        24.04        28.77        35.33        58.46        18.79        22.55        26.46        47.44        
        production revenues (4) 15.75        19.88        22.70        40.93        13.02        17.31        18.22        32.62        24.76        29.51        36.60        60.03        19.32        23.13        27.44        49.24        
        delivery revenues (5) (0.68)         (0.74)         (1.19)         (1.91)         (0.80)         (0.99)         (1.32)         (2.45)         (0.72)         (0.74)         (1.28)         (1.58)         (0.53)         (0.59)         (0.98)         (1.80)         
    Import Revenues (6) 1.78          2.28          2.48          4.53          1.26          1.77          1.74          3.26          3.62          5.03          5.32          8.58          2.12          2.70          2.99          5.24          

END-USE ENERGY EXPENDITURES (B 2009$) 11.15        12.49        15.92        26.65        7.26          9.40          11.44        18.63        16.89        20.67        25.47        34.14        12.94        14.33        18.69        29.31        
    liquids 1.12          0.22          1.91          1.72          0.68          (0.30)         2.26          2.60          0.64          0.29          0.05          (4.09)         (0.18)         (0.59)         0.29          (0.82)         
    natural gas 5.76          7.26          8.30          14.58        4.26          5.85          5.98          10.68        9.86          12.07        14.73        22.25        6.98          8.22          9.88          17.12        
    electricity 4.26          4.99          5.69          10.32        2.31          3.85          3.18          5.32          6.39          8.31          10.70        16.02        6.12          6.70          8.50          13.01        
    coal 0.01          0.01          0.03          0.02          0.02          0.00          0.03          0.03          (0.00)         (0.01)         (0.01)         (0.04)         0.02          (0.01)         0.02          (0.00)         

END-USE ENERGY CONSUMPTION (quadrillion 
Btu) (0.20)         (0.29)         (0.21)         (0.50)         (0.18)         (0.30)         (0.21)         (0.47)         (0.30)         (0.44)         (0.38)         (0.73)         (0.22)         (0.34)         (0.26)         (0.60)         
    liquids 0.03          0.03          0.06          0.06          0.04          0.04          0.07          0.08          0.01          (0.00)         0.03          0.02          0.05          0.03          0.07          0.07          
    natural gas (0.19)         (0.28)         (0.23)         (0.49)         (0.22)         (0.32)         (0.27)         (0.53)         (0.25)         (0.36)         (0.31)         (0.57)         (0.24)         (0.34)         (0.28)         (0.57)         
    electricity (0.03)         (0.04)         (0.04)         (0.08)         (0.00)         (0.02)         (0.00)         (0.01)         (0.06)         (0.08)         (0.09)         (0.16)         (0.03)         (0.04)         (0.05)         (0.09)         
    coal (0.00)         (0.00)         0.00          (0.00)         (0.00)         (0.00)         0.00          (0.00)         (0.00)         (0.01)         (0.00)         (0.01)         (0.00)         (0.00)         0.00          (0.01)         

ELECTRIC GENERATION (billion kWh) (14.39)       (18.91)       (15.27)       (33.75)       (8.13)         (15.15)       (9.43)         (21.02)       (21.89)       (31.02)       (34.92)       (62.13)       (17.21)       (22.43)       (22.23)       (42.20)       
    coal 61.59        74.07        77.84        122.84      52.39        57.26        72.23        129.07      38.59        40.73        30.06        46.06        32.74        48.46        39.01        69.70        
    gas (80.76)       (97.03)       (101.17)     (169.36)     (62.10)       (73.94)       (84.25)       (161.86)     (62.50)       (80.59)       (78.41)       (125.31)     (58.28)       (76.63)       (71.76)       (126.84)     
    nuclear -            -            -            -            0.00          0.00          0.67          4.55          (0.00)         -            -            (0.00)         -            -            -            -            
    renewables 4.10          3.00          7.00          11.12        1.46          2.24          1.57          6.35          1.98          8.82          12.43        15.61        7.85          5.36          9.70          14.17        
    other 0.67          1.04          1.07          1.64          0.11          (0.71)         0.36          0.88          0.04          0.03          1.00          1.50          0.47          0.38          0.82          0.78          

PRIMARY ENERGY (quadrillion Btu)
    Consumption 0.02          (0.02)         0.09          0.02          0.01          (0.09)         0.08          0.03          (0.18)         (0.27)         (0.28)         (0.59)         (0.03)         (0.10)         0.01          (0.23)         
    Imports 0.13          0.10          0.16          0.28          0.04          0.08          0.18          0.26          0.05          0.14          0.20          0.30          0.16          0.15          0.18          0.22          
    Exports 1.70          2.09          2.20          3.79          1.72          2.12          2.23          3.83          1.69          2.08          2.16          3.75          1.70          2.10          2.20          3.80          
    Production 1.59          1.98          2.14          3.58          1.71          1.96          2.16          3.63          1.47          1.69          1.71          2.90          1.50          1.85          2.02          3.36          

ENERGY RELATED CO2 EMISSIONS (including 
liquefaction)(million metric tons) 38.50        43.94        52.67        75.90        33.14        32.94        50.39        78.99        21.14        14.85        9.48          11.26        20.14        26.03        26.03        37.99        

Reference High Shale EUR Low Shale EUR High Macroeconomic Growth



Table B3.  U.S. Annual Average Values from 2025 to 2035

low/ low/ high/ high/ low/ low/ high/ high/ low/ low/ high/ high/ low/ low/ high/ high/
baseline slow rapid slow rapid baseline slow rapid slow rapid baseline slow rapid slow rapid baseline slow rapid slow rapid

NATURAL GAS VOLUMES (Tcf)
    Net Exports (0.71)         1.48          1.48          3.52          3.57          0.10          2.16          2.15          4.19          4.20          (2.09)         (0.21)         (0.33)         1.83          1.76          (0.88)         1.29          1.29          3.21          3.38          
        gross imports 2.98          2.99          2.98          3.10          3.09          2.47          2.60          2.61          2.73          2.75          3.99          4.30          4.42          4.41          4.52          3.09          3.11          3.11          3.35          3.21          
        gross exports 2.28          4.47          4.47          6.62          6.66          2.57          4.76          4.76          6.91          6.95          1.90          4.09          4.09          6.25          6.28          2.21          4.40          4.40          6.56          6.59          
    Dry Production 25.07        26.58        26.66        28.08        28.23        28.73        30.16        30.21        31.50        31.51        20.98        22.22        22.24        23.61        23.89        26.84        28.59        28.55        29.99        30.31        
        shale gas 10.96        12.08        12.10        13.10        13.27        15.51        16.70        16.75        17.75        17.74        5.22          6.06          6.13          6.78          6.97          12.19        13.49        13.47        14.49        14.75        
        other 14.12        14.49        14.56        14.98        14.96        13.21        13.46        13.47        13.75        13.77        15.76        16.16        16.11        16.83        16.91        14.65        15.10        15.08        15.50        15.56        
    Delivered Volumes (1) 23.96        23.22        23.29        22.60        22.70        26.63        25.94        26.00        25.19        25.19        21.41        20.69        20.82        19.97        20.27        25.80        25.29        25.26        24.72        24.85        
        electric generators 7.27          6.87          6.95          6.56          6.66          8.89          8.55          8.65          8.11          8.20          5.78          5.28          5.41          4.82          5.08          8.21          8.04          8.03          7.77          7.93          
        industrial 8.06          7.82          7.81          7.62          7.60          8.68          8.45          8.42          8.25          8.16          7.47          7.34          7.32          7.20          7.19          8.68          8.43          8.40          8.22          8.18          
        residential 4.82          4.78          4.78          4.73          4.74          4.95          4.91          4.91          4.88          4.88          4.64          4.61          4.61          4.56          4.58          5.01          4.97          4.97          4.93          4.94          
        commercial 3.68          3.62          3.62          3.56          3.57          3.91          3.85          3.85          3.80          3.80          3.40          3.36          3.37          3.29          3.32          3.75          3.70          3.71          3.66          3.66          

NATURAL GAS END-USE PRICES (2009$/Mcf)
        residential 12.90        13.45        13.39        14.05        13.85        11.31        11.66        11.68        12.10        11.98        15.49        15.96        15.83        16.76        16.27        13.70        14.13        14.06        14.67        14.51        
        commercial 10.61        11.15        11.09        11.73        11.54        9.01          9.34          9.36          9.75          9.63          13.24        13.71        13.58        14.53        14.02        11.39        11.80        11.73        12.32        12.15        
        industrial 6.82          7.43          7.36          8.26          7.98          5.39          5.86          5.88          6.46          6.32          9.30          9.79          9.66          10.69        10.09        7.50          8.05          7.96          8.82          8.59          

OTHER PRICES
    Natural Gas Wellhead Price (2009$/Mcf) 5.88          6.42          6.35          7.14          6.88          4.45          4.82          4.83          5.31          5.17          8.25          8.77          8.68          9.69          9.10          6.52          6.98          6.90          7.67          7.43          
    Henry Hub Price (2009$/MMBtu) 6.47          7.06          6.99          7.86          7.58          4.90          5.30          5.31          5.85          5.69          9.08          9.66          9.56          10.67        10.02        7.18          7.68          7.60          8.45          8.18          
    Coal Minemouth Price (2009$/short-ton) 33.46        33.51        33.43        33.68        33.43        33.20        33.45        33.21        33.42        33.25        33.77        34.11        33.89        33.76        33.85        34.30        34.01        33.95        33.99        34.16        
    End-Use Electricity Price (2009 cents/KWh) 9.02          9.17          9.15          9.36          9.28          8.57          8.65          8.67          8.75          8.69          9.86          9.98          9.94          10.25        10.06        9.50          9.67          9.63          9.90          9.78          

NATURAL GAS REVENUES (B 2009$)
    Export Revenues (2) 12.81        29.82        29.50        50.58        48.98        10.46        23.42        23.49        38.88        38.06        17.38        39.57        38.98        66.69        62.90        14.21        32.48        32.11        54.16        52.87        
    Domestic Supply Revenues (3) 199.45      221.98      220.95      249.66      244.39      184.30      200.41      201.19      220.08      216.08      222.71      243.85      242.19      276.77      266.61      230.96      254.64      252.33      282.66      278.95      
        production revenues (4) 147.54      170.77      169.47      200.63      194.52      128.09      145.41      146.06      167.45      162.93      173.25      194.92      193.13      228.66      217.47      175.63      199.91      197.44      230.19      225.48      
        delivery revenues (5) 51.91        51.21        51.48        49.03        49.87        56.21        55.00        55.13        52.63        53.14        49.47        48.94        49.06        48.11        49.13        55.33        54.74        54.89        52.47        53.47        
    Import Revenues (6) 18.06        19.89        19.65        22.97        22.09        11.69        13.64        13.75        16.04        15.80        33.87        37.50        37.30        41.19        39.73        20.96        22.75        22.52        26.35        24.99        

END-USE ENERGY EXPENDITURES (B 2009$) 1,582.70   1,589.93   1,589.52   1,602.94   1,596.44   1,543.37   1,552.01   1,553.43   1,559.62   1,552.40   1,648.34   1,658.55   1,651.04   1,673.64   1,651.53   1,766.94   1,773.78   1,770.57   1,786.74   1,777.53   
    liquids 1,036.91   1,032.47   1,033.91   1,030.97   1,030.61   1,032.78   1,033.84   1,034.44   1,031.39   1,028.44   1,044.39   1,046.22   1,041.53   1,044.12   1,034.65   1,156.40   1,151.96   1,151.22   1,149.05   1,147.03   
    natural gas 152.47      158.71      157.65      166.94      163.18      136.00      140.12      140.18      146.00      143.37      180.36      184.84      183.01      194.25      187.01      172.16      177.27      175.86      185.15      181.63      
    electricity 386.65      392.12      391.36      398.45      396.09      368.01      371.51      372.27      375.68      374.08      416.91      420.84      419.85      428.68      423.29      430.75      436.99      435.94      445.06      441.40      
    coal 6.67          6.62          6.61          6.59          6.56          6.57          6.54          6.53          6.54          6.51          6.68          6.64          6.65          6.59          6.58          7.63          7.55          7.54          7.48          7.46          

END-USE ENERGY CONSUMPTION (quadrillion 
Btu) 70.29        69.92        69.90        69.59        69.57        71.26        70.89        70.87        70.66        70.61        68.84        68.56        68.64        68.25        68.43        74.98        74.60        74.59        74.25        74.26        
    liquids 37.85        37.84        37.82        37.84        37.83        37.75        37.74        37.75        37.81        37.80        37.74        37.71        37.77        37.73        37.81        40.67        40.66        40.65        40.64        40.64        
    natural gas 16.26        15.95        15.94        15.69        15.66        17.32        16.97        16.93        16.66        16.58        15.13        14.92        14.92        14.71        14.73        17.13        16.83        16.81        16.58        16.53        
    electricity 14.59        14.55        14.56        14.48        14.52        14.61        14.62        14.62        14.61        14.66        14.39        14.35        14.38        14.25        14.32        15.43        15.39        15.41        15.31        15.37        
    coal 1.59          1.58          1.58          1.57          1.57          1.58          1.57          1.57          1.57          1.57          1.58          1.57          1.57          1.56          1.56          1.74          1.73          1.73          1.72          1.72          

ELECTRIC GENERATION (billion kWh) 4,926.27   4,899.77   4,902.00   4,877.85   4,883.87   4,985.61   4,970.39   4,968.96   4,955.47   4,962.16   4,805.29   4,785.02   4,792.39   4,749.29   4,771.60   5,218.96   5,192.01   5,194.85   5,161.80   5,172.17   
    coal 2,142.71   2,177.86   2,173.08   2,205.23   2,199.91   1,965.65   2,017.08   2,010.40   2,076.04   2,072.01   2,250.96   2,299.95   2,288.43   2,318.37   2,307.93   2,230.53   2,234.24   2,247.81   2,248.95   2,243.60   
    gas 1,143.09   1,075.44   1,084.20   1,020.61   1,029.93   1,418.58   1,349.39   1,356.51   1,272.85   1,275.05   878.08      797.50      812.65      731.17      762.84      1,317.28   1,273.98   1,266.15   1,220.40   1,234.87   
    nuclear 876.67      876.67      876.67      876.67      876.67      858.29      858.29      858.29      858.29      863.83      876.67      878.22      878.27      879.99      878.26      876.67      877.25      876.67      877.38      876.67      
    renewables 702.87      707.59      705.79      711.29      713.75      681.48      683.24      681.93      685.54      688.71      734.07      743.56      747.72      752.68      756.76      730.61      742.46      740.48      748.18      750.94      
    other 60.93        62.21        62.25        64.05        63.60        61.62        62.40        61.82        62.74        62.56        65.51        65.81        65.32        67.09        65.81        63.87        64.07        63.73        66.89        66.09        

PRIMARY ENERGY (quadrillion Btu)
    Consumption 111.05      110.88      110.85      110.69      110.76      111.50      111.37      111.37      111.45      111.46      109.71      109.57      109.69      109.18      109.59      117.72      117.47      117.54      117.22      117.23      
    Imports 27.93        27.63        27.67        27.60        27.46        26.80        26.78        26.86        27.04        26.99        29.22        29.38        29.42        29.45        29.40        30.26        30.04        29.97        30.09        29.72        
    Exports 7.91          10.13        10.13        12.29        12.32        8.18          10.39        10.40        12.58        12.62        7.54          9.74          9.72          11.88        11.94        7.97          10.17        10.18        12.32        12.36        
    Production 90.96        93.37        93.26        95.38        95.65        92.89        95.05        94.99        97.21        97.27        87.86        89.79        89.86        91.50        92.04        95.31        97.52        97.67        99.38        99.80        

ENERGY RELATED CO2 EMISSIONS (including 
liquefaction)(million metric tons) 6,114.82   6,136.49   6,131.49   6,155.61   6,152.88   6,074.00   6,103.94   6,102.31   6,151.52   6,146.61   6,084.64   6,103.94   6,106.49   6,104.89   6,120.61   6,521.09   6,517.76   6,525.31   6,521.52   6,520.16   

Reference High Shale EUR Low Shale EUR High Macroeconomic Growth



Table B4.  Differential from Base in U.S. Average Annual Values from 2025 to 2035 when Exports are Added

low/ low/ high/ high/ low/ low/ high/ high/ low/ low/ high/ high/ low/ low/ high/ high/
slow rapid slow rapid slow rapid slow rapid slow rapid slow rapid slow rapid slow rapid

NATURAL GAS VOLUMES (Tcf)
    Net Exports 2.18          2.19          4.23          4.28          2.06          2.05          4.09          4.10          1.88          1.76          3.93          3.85          2.17          2.17          4.09          4.26          
        gross imports 0.01          0.00          0.12          0.10          0.13          0.14          0.26          0.28          0.31          0.43          0.42          0.53          0.02          0.02          0.26          0.12          
        gross exports 2.19          2.19          4.35          4.38          2.19          2.19          4.35          4.38          2.19          2.19          4.35          4.38          2.19          2.19          4.35          4.38          
    Dry Production 1.51          1.59          3.00          3.15          1.43          1.49          2.77          2.78          1.24          1.25          2.62          2.90          1.74          1.71          3.15          3.47          
        shale gas 1.13          1.15          2.14          2.31          1.18          1.23          2.24          2.23          0.84          0.91          1.55          1.75          1.29          1.28          2.30          2.56          
        other 0.38          0.44          0.86          0.84          0.25          0.25          0.53          0.55          0.40          0.35          1.07          1.16          0.45          0.43          0.85          0.91          
    Delivered Volumes (1) (0.75)         (0.67)         (1.36)         (1.26)         (0.69)         (0.63)         (1.43)         (1.43)         (0.72)         (0.59)         (1.44)         (1.13)         (0.51)         (0.54)         (1.08)         (0.95)         
        electric generators (0.40)         (0.32)         (0.71)         (0.61)         (0.35)         (0.25)         (0.79)         (0.70)         (0.50)         (0.37)         (0.96)         (0.69)         (0.17)         (0.19)         (0.45)         (0.28)         
        industrial (0.24)         (0.25)         (0.44)         (0.46)         (0.24)         (0.27)         (0.43)         (0.53)         (0.13)         (0.15)         (0.27)         (0.28)         (0.25)         (0.27)         (0.46)         (0.49)         
        residential (0.04)         (0.04)         (0.08)         (0.08)         (0.03)         (0.03)         (0.07)         (0.06)         (0.03)         (0.03)         (0.08)         (0.06)         (0.04)         (0.03)         (0.07)         (0.07)         
        commercial (0.06)         (0.06)         (0.12)         (0.11)         (0.05)         (0.06)         (0.11)         (0.10)         (0.05)         (0.04)         (0.11)         (0.08)         (0.05)         (0.04)         (0.10)         (0.09)         

NATURAL GAS END-USE PRICES (2009$/Mcf)
        residential 0.55          0.48          1.15          0.95          0.35          0.37          0.79          0.67          0.46          0.33          1.27          0.78          0.43          0.35          0.97          0.81          
        commercial 0.54          0.48          1.12          0.92          0.33          0.34          0.73          0.61          0.47          0.34          1.29          0.78          0.41          0.34          0.93          0.76          
        industrial 0.62          0.54          1.44          1.16          0.46          0.48          1.07          0.92          0.49          0.36          1.39          0.78          0.55          0.46          1.32          1.09          

OTHER PRICES
    Natural Gas Wellhead Price (2009$/Mcf) 0.54          0.47          1.27          1.01          0.36          0.38          0.86          0.71          0.52          0.43          1.44          0.85          0.45          0.38          1.15          0.90          
    Henry Hub Price (2009$/MMBtu) 0.60          0.52          1.39          1.11          0.40          0.41          0.95          0.79          0.57          0.47          1.59          0.94          0.50          0.42          1.26          1.00          
    Coal Minemouth Price (2009$/short-ton) 0.05          (0.03)         0.22          (0.03)         0.25          0.01          0.22          0.05          0.34          0.12          (0.01)         0.08          (0.29)         (0.35)         (0.30)         (0.14)         
    End-Use Electricity Price (2009 cents/KWh) 0.16          0.13          0.35          0.27          0.08          0.10          0.18          0.12          0.12          0.08          0.38          0.20          0.17          0.13          0.40          0.28          

NATURAL GAS REVENUES (B 2009$)
    Export Revenues (2) 17.01        16.69        37.77        36.17        12.96        13.03        28.42        27.60        22.19        21.60        49.31        45.52        18.27        17.90        39.95        38.66        
    Domestic Supply Revenues (3) 22.53        21.50        50.21        44.94        16.11        16.89        35.77        31.78        21.14        19.48        54.05        43.89        23.68        21.37        51.70        47.99        
        production revenues (4) 23.23        21.93        53.09        46.98        17.31        17.97        39.36        34.84        21.67        19.88        55.41        44.23        24.28        21.81        54.56        49.85        
        delivery revenues (5) (0.71)         (0.44)         (2.88)         (2.04)         (1.21)         (1.08)         (3.58)         (3.06)         (0.53)         (0.40)         (1.36)         (0.33)         (0.60)         (0.44)         (2.86)         (1.87)         
    Import Revenues (6) 1.82          1.59          4.91          4.02          1.95          2.06          4.35          4.11          3.63          3.43          7.32          5.87          1.79          1.56          5.39          4.03          

END-USE ENERGY EXPENDITURES (B 2009$) 7.22          6.81          20.24        13.73        8.64          10.06        16.25        9.03          10.21        2.71          25.31        3.19          6.84          3.63          19.81        10.59        
    liquids (4.45)         (3.01)         (5.94)         (6.31)         1.05          1.66          (1.39)         (4.34)         1.83          (2.86)         (0.27)         (9.74)         (4.43)         (5.17)         (7.34)         (9.37)         
    natural gas 6.25          5.18          14.47        10.71        4.12          4.18          10.00        7.37          4.49          2.65          13.90        6.65          5.12          3.70          12.99        9.47          
    electricity 5.47          4.71          11.80        9.44          3.50          4.26          7.68          6.07          3.94          2.94          11.78        6.39          6.24          5.19          14.31        10.65        
    coal (0.05)         (0.07)         (0.08)         (0.11)         (0.03)         (0.04)         (0.03)         (0.06)         (0.04)         (0.03)         (0.09)         (0.11)         (0.08)         (0.09)         (0.15)         (0.16)         

END-USE ENERGY CONSUMPTION (quadrillion 
Btu) (0.37)         (0.38)         (0.70)         (0.71)         (0.37)         (0.39)         (0.60)         (0.65)         (0.28)         (0.20)         (0.60)         (0.42)         (0.38)         (0.39)         (0.73)         (0.72)         
    liquids (0.00)         (0.02)         (0.01)         (0.02)         (0.01)         0.00          0.06          0.06          (0.03)         0.03          (0.01)         0.07          (0.02)         (0.03)         (0.03)         (0.03)         
    natural gas (0.31)         (0.32)         (0.57)         (0.60)         (0.35)         (0.39)         (0.65)         (0.74)         (0.21)         (0.21)         (0.42)         (0.40)         (0.30)         (0.32)         (0.54)         (0.60)         
    electricity (0.04)         (0.03)         (0.11)         (0.07)         0.00          0.01          (0.00)         0.04          (0.04)         (0.01)         (0.14)         (0.07)         (0.05)         (0.02)         (0.13)         (0.07)         
    coal (0.01)         (0.01)         (0.02)         (0.02)         (0.01)         (0.01)         (0.01)         (0.01)         (0.01)         (0.01)         (0.02)         (0.02)         (0.01)         (0.01)         (0.02)         (0.03)         

ELECTRIC GENERATION (billion kWh) (26.50)       (24.27)       (48.42)       (42.40)       (15.22)       (16.66)       (30.14)       (23.45)       (20.26)       (12.90)       (55.99)       (33.69)       (26.95)       (24.11)       (57.15)       (46.78)       
    coal 35.15        30.37        62.53        57.20        51.43        44.76        110.39      106.36      48.98        37.46        67.41        56.97        3.71          17.28        18.42        13.07        
    gas (67.65)       (58.89)       (122.48)     (113.16)     (69.19)       (62.06)       (145.72)     (143.53)     (80.58)       (65.43)       (146.91)     (115.24)     (43.30)       (51.13)       (96.88)       (82.41)       
    nuclear -            (0.00)         -            -            0.00          0.00          0.00          5.55          1.54          1.60          3.32          1.59          0.58          0.00          0.71          0.00          
    renewables 4.72          2.92          8.41          10.87        1.76          0.46          4.07          7.23          9.49          13.65        18.61        22.69        11.85        9.87          17.57        20.33        
    other 1.28          1.33          3.12          2.68          0.77          0.19          1.12          0.94          0.30          (0.19)         1.58          0.31          0.20          (0.13)         3.02          2.22          

PRIMARY ENERGY (quadrillion Btu)
    Consumption (0.16)         (0.20)         (0.35)         (0.29)         (0.13)         (0.13)         (0.05)         (0.04)         (0.13)         (0.02)         (0.53)         (0.12)         (0.25)         (0.18)         (0.50)         (0.49)         
    Imports (0.30)         (0.26)         (0.33)         (0.47)         (0.03)         0.05          0.23          0.19          0.16          0.20          0.23          0.18          (0.22)         (0.30)         (0.17)         (0.54)         
    Exports 2.21          2.21          4.37          4.41          2.21          2.22          4.40          4.43          2.20          2.19          4.35          4.41          2.20          2.21          4.35          4.39          
    Production 2.41          2.30          4.42          4.69          2.16          2.10          4.32          4.38          1.93          2.00          3.65          4.18          2.20          2.36          4.07          4.49          

ENERGY RELATED CO2 EMISSIONS (including 
liquefaction)(million metric tons) 21.67        16.67        40.79        38.07        29.94        28.31        77.52        72.61        19.31        21.85        20.25        35.98        (3.33)         4.21          0.43          (0.93)         

Reference High Shale EUR Low Shale EUR High Macroeconomic Growth



Table B5.  U.S. Annual Average Values from 2015 to 2035

low/ low/ high/ high/ low/ low/ high/ high/ low/ low/ high/ high/ low/ low/ high/ high/
baseline slow rapid slow rapid baseline slow rapid slow rapid baseline slow rapid slow rapid baseline slow rapid slow rapid

NATURAL GAS VOLUMES (Tcf)
    Net Exports (1.31)         0.57          0.78          1.81          2.63          (0.63)         1.21          1.41          2.44          3.24          (2.40)         (0.70)         (0.60)         0.52          1.21          (1.45)         0.44          0.64          1.60          2.49          
        gross imports 3.31          3.35          3.35          3.42          3.43          2.84          2.94          2.95          3.01          3.04          4.13          4.36          4.46          4.44          4.59          3.40          3.45          3.45          3.59          3.53          
        gross exports 2.00          3.93          4.13          5.23          6.06          2.22          4.15          4.35          5.45          6.28          1.73          3.66          3.86          4.96          5.79          1.95          3.88          4.09          5.19          6.02          
    Dry Production 24.18        25.37        25.52        26.24        26.78        27.48        28.71        28.86        29.52        29.95        20.40        21.47        21.51        22.28        22.86        25.37        26.75        26.83        27.60        28.26        
        shale gas 9.65          10.51        10.63        11.10        11.56        13.70        14.67        14.79        15.30        15.67        4.56          5.23          5.37          5.64          6.08          10.47        11.48        11.58        12.08        12.62        
        other 14.54        14.85        14.89        15.15        15.21        13.78        14.04        14.06        14.22        14.28        15.84        16.24        16.14        16.64        16.78        14.90        15.27        15.25        15.53        15.65        
    Delivered Volumes (1) 23.67        22.91        22.85        22.52        22.20        26.12        25.46        25.41        25.00        24.61        21.12        20.42        20.36        19.97        19.81        24.92        24.35        24.23        24.01        23.75        
        electric generators 7.06          6.58          6.57          6.36          6.18          8.64          8.26          8.28          7.98          7.77          5.44          4.97          4.98          4.69          4.66          7.63          7.36          7.29          7.18          7.09          
        industrial 8.10          7.92          7.88          7.81          7.72          8.62          8.42          8.38          8.31          8.18          7.60          7.46          7.42          7.38          7.29          8.59          8.39          8.34          8.27          8.16          
        residential 4.82          4.79          4.78          4.76          4.75          4.94          4.91          4.91          4.89          4.88          4.66          4.62          4.61          4.59          4.57          4.95          4.92          4.91          4.90          4.87          
        commercial 3.58          3.53          3.52          3.49          3.47          3.78          3.73          3.72          3.70          3.68          3.34          3.28          3.27          3.24          3.22          3.64          3.59          3.58          3.56          3.53          

NATURAL GAS END-USE PRICES (2009$/Mcf)
        residential 12.04        12.53        12.57        12.91        13.08        10.61        10.95        11.02        11.22        11.35        14.35        14.98        15.06        15.55        15.69        12.63        13.10        13.13        13.45        13.68        
        commercial 9.91          10.39        10.44        10.76        10.93        8.49          8.80          8.88          9.06          9.18          12.24        12.88        12.95        13.46        13.60        10.49        10.95        10.98        11.29        11.50        
        industrial 6.20          6.76          6.80          7.26          7.44          4.90          5.32          5.41          5.69          5.86          8.38          9.07          9.15          9.71          9.84          6.69          7.26          7.29          7.75          7.99          

OTHER PRICES
    Natural Gas Wellhead Price (2009$/Mcf) 5.28          5.78          5.82          6.23          6.39          4.01          4.35          4.42          4.66          4.79          7.37          8.06          8.16          8.71          8.87          5.75          6.25          6.28          6.69          6.90          
    Henry Hub Price (2009$/MMBtu) 5.81          6.36          6.41          6.86          7.03          4.41          4.79          4.87          5.12          5.27          8.12          8.88          8.98          9.60          9.77          6.33          6.88          6.91          7.36          7.60          
    Coal Minemouth Price (2009$/short-ton) 33.06        33.12        33.15        33.29        33.18        32.77        33.07        32.87        32.99        33.00        33.34        33.64        33.50        33.38        33.46        33.74        33.60        33.52        33.66        33.72        
    End-Use Electricity Price (2009 cents/KWh) 8.94          9.08          9.08          9.19          9.22          8.56          8.63          8.67          8.70          8.70          9.65          9.81          9.83          10.00        10.02        9.29          9.46          9.45          9.60          9.62          

NATURAL GAS REVENUES (B 2009$)
    Export Revenues (2) 11.13        25.11        26.34        37.49        43.23        8.98          19.64        20.80        28.85        33.39        15.07        34.12        35.85        50.80        58.30        12.11        27.19        28.43        40.19        46.69        
    Domestic Supply Revenues (3) 179.79      198.43      200.12      215.08      221.64      165.83      179.88      182.38      191.82      196.70      200.15      222.46      224.55      243.87      251.43      201.24      222.30      223.13      239.62      248.66      
        production revenues (4) 128.46      147.79      149.40      165.76      172.31      110.87      125.92      128.47      139.27      144.50      151.06      173.98      176.05      196.01      203.32      147.54      169.19      169.97      187.82      196.82      
        delivery revenues (5) 51.32        50.64        50.72        49.32        49.33        54.96        53.96        53.92        52.55        52.21        49.09        48.48        48.50        47.86        48.12        53.70        53.12        53.16        51.79        51.84        
    Import Revenues (6) 17.77        19.53        19.69        21.37        22.03        11.92        13.52        13.84        14.94        15.61        30.84        34.49        35.15        37.10        38.16        19.97        21.90        22.09        24.07        24.58        

END-USE ENERGY EXPENDITURES (B 2009$) 1,489.93   1,499.04   1,499.79   1,507.51   1,510.31   1,455.15   1,463.17   1,465.18   1,469.08   1,469.35   1,547.09   1,561.08   1,559.57   1,572.52   1,567.30   1,625.45   1,635.66   1,634.71   1,644.67   1,646.03   
    liquids 974.71      973.09      973.49      972.64      972.64      970.30      971.23      971.23      970.91      969.68      981.60      983.31      980.57      982.05      975.74      1,063.35   1,061.47   1,060.75   1,060.30   1,058.97   
    natural gas 140.16      146.09      146.41      151.27      152.79      124.61      128.76      129.62      132.45      133.62      165.55      172.70      173.21      179.55      180.30      154.27      160.27      160.24      165.41      167.51      
    electricity 368.28      373.10      373.13      376.85      378.14      353.56      356.51      357.67      359.05      359.38      393.11      398.26      398.98      404.14      404.50      400.29      406.41      406.21      411.48      412.09      
    coal 6.78          6.76          6.75          6.75          6.74          6.68          6.68          6.67          6.68          6.67          6.83          6.81          6.81          6.78          6.76          7.54          7.51          7.50          7.48          7.46          

END-USE ENERGY CONSUMPTION (quadrillion 
Btu) 69.09        68.81        68.75        68.64        68.49        69.93        69.65        69.59        69.52        69.37        67.90        67.61        67.58        67.42        67.33        72.62        72.33        72.26        72.14        71.97        
    liquids 37.29        37.30        37.29        37.31        37.31        37.21        37.23        37.24        37.28        37.28        37.24        37.23        37.25        37.25        37.28        39.42        39.43        39.42        39.43        39.44        
    natural gas 16.15        15.90        15.85        15.76        15.61        17.04        16.76        16.69        16.58        16.41        15.18        14.95        14.89        14.82        14.69        16.81        16.55        16.49        16.41        16.23        
    electricity 14.02        13.98        13.98        13.95        13.95        14.05        14.05        14.04        14.04        14.06        13.85        13.81        13.81        13.74        13.74        14.64        14.60        14.61        14.55        14.56        
    coal 1.63          1.63          1.63          1.63          1.62          1.62          1.62          1.62          1.62          1.62          1.63          1.62          1.62          1.62          1.61          1.76          1.75          1.75          1.74          1.74          

ELECTRIC GENERATION (billion kWh) 4,691.78   4,671.70   4,670.36   4,660.47   4,654.31   4,740.10   4,728.42   4,724.32   4,720.03   4,717.90   4,599.04   4,578.46   4,576.69   4,554.90   4,551.26   4,907.86   4,886.10   4,884.89   4,868.85   4,864.09   
    coal 2,030.24   2,078.96   2,083.33   2,100.15   2,121.75   1,860.54   1,912.06   1,912.09   1,949.35   1,977.66   2,171.63   2,216.91   2,212.07   2,221.68   2,224.94   2,114.85   2,134.13   2,149.63   2,144.11   2,158.39   
    gas 1,074.40   1,000.10   995.54      963.40      932.18      1,328.06   1,262.83   1,259.57   1,215.21   1,175.80   808.02      735.39      733.01      695.09      685.68      1,181.25   1,129.59   1,115.49   1,096.96   1,074.83   
    nuclear 871.23      871.23      871.23      871.23      871.23      854.18      854.18      854.18      854.53      859.21      871.23      872.04      872.07      872.97      872.07      871.23      871.54      871.23      871.61      871.23      
    renewables 655.74      660.26      658.89      663.43      666.81      636.24      637.87      637.72      639.17      643.29      684.94      690.77      696.38      700.70      704.42      678.14      688.13      686.04      691.94      695.77      
    other 60.17        61.15        61.37        62.26        62.34        61.08        61.49        60.76        61.77        61.93        63.21        63.35        63.16        64.47        64.16        62.38        62.71        62.50        64.24        63.86        

PRIMARY ENERGY (quadrillion Btu)
    Consumption 107.97      107.90      107.87      107.85      107.85      108.38      108.31      108.27      108.38      108.37      107.04      106.89      106.89      106.66      106.70      113.05      112.91      112.92      112.81      112.71      
    Imports 28.28        28.20        28.21        28.18        28.19        27.27        27.28        27.34        27.47        27.49        29.50        29.62        29.68        29.71        29.75        30.17        30.14        30.09        30.17        30.02        
    Exports 7.48          9.43          9.63          10.73        11.57        7.69          9.64          9.86          10.96        11.81        7.19          9.12          9.32          10.41        11.25        7.53          9.47          9.68          10.77        11.61        
    Production 87.04        89.04        89.18        90.30        91.17        88.73        90.66        90.77        91.94        92.73        84.52        86.20        86.35        87.18        88.04        90.24        92.09        92.35        93.26        94.16        

ENERGY RELATED CO2 EMISSIONS (including 
liquefaction)(million metric tons) 5,955.05   5,985.66   5,986.04   6,001.82   6,013.46   5,915.71   5,947.04   5,946.80   5,977.68   5,991.27   5,960.10   5,981.23   5,978.85   5,976.06   5,984.27   6,270.24   6,279.14   6,286.47   6,283.68   6,290.23   

Low Shale EUR High Macroeconomic GrowthReference High Shale EUR



Table B6.  Differential from Base in U.S. Average Annual Values from 2015 to 2035 when Exports are Added

low/ low/ high/ high/ low/ low/ high/ high/ low/ low/ high/ high/ low/ low/ high/ high/
slow rapid slow rapid slow rapid slow rapid slow rapid slow rapid slow rapid slow rapid

NATURAL GAS VOLUMES (Tcf)
    Net Exports 1.89          2.10          3.12          3.95          1.84          2.03          3.06          3.87          1.70          1.81          2.92          3.61          1.89          2.09          3.05          3.94          
        gross imports 0.04          0.04          0.11          0.12          0.09          0.10          0.17          0.20          0.23          0.33          0.31          0.46          0.04          0.05          0.19          0.13          
        gross exports 1.93          2.14          3.23          4.07          1.93          2.14          3.23          4.07          1.93          2.14          3.23          4.07          1.93          2.14          3.23          4.07          
    Dry Production 1.18          1.33          2.06          2.59          1.23          1.38          2.04          2.47          1.06          1.11          1.88          2.45          1.38          1.46          2.23          2.89          
        shale gas 0.86          0.98          1.45          1.91          0.97          1.09          1.60          1.97          0.67          0.81          1.08          1.52          1.01          1.11          1.61          2.15          
        other 0.32          0.35          0.61          0.68          0.26          0.28          0.44          0.50          0.40          0.30          0.80          0.93          0.37          0.35          0.62          0.74          
    Delivered Volumes (1) (0.76)         (0.82)         (1.15)         (1.47)         (0.66)         (0.71)         (1.12)         (1.51)         (0.71)         (0.77)         (1.15)         (1.31)         (0.57)         (0.69)         (0.91)         (1.17)         
        electric generators (0.48)         (0.49)         (0.70)         (0.88)         (0.38)         (0.36)         (0.66)         (0.87)         (0.46)         (0.46)         (0.75)         (0.78)         (0.27)         (0.34)         (0.45)         (0.54)         
        industrial (0.18)         (0.22)         (0.29)         (0.38)         (0.19)         (0.24)         (0.31)         (0.44)         (0.14)         (0.19)         (0.22)         (0.32)         (0.20)         (0.25)         (0.32)         (0.43)         
        residential (0.04)         (0.04)         (0.06)         (0.08)         (0.03)         (0.04)         (0.05)         (0.06)         (0.04)         (0.05)         (0.07)         (0.09)         (0.04)         (0.04)         (0.06)         (0.08)         
        commercial (0.05)         (0.06)         (0.09)         (0.11)         (0.05)         (0.06)         (0.08)         (0.10)         (0.06)         (0.07)         (0.10)         (0.12)         (0.05)         (0.06)         (0.08)         (0.11)         

NATURAL GAS END-USE PRICES (2009$/Mcf)
        residential 0.49          0.53          0.87          1.04          0.33          0.41          0.60          0.73          0.64          0.71          1.20          1.34          0.47          0.50          0.82          1.05          
        commercial 0.48          0.52          0.84          1.02          0.31          0.39          0.57          0.69          0.64          0.71          1.22          1.35          0.46          0.49          0.80          1.02          
        industrial 0.56          0.60          1.07          1.24          0.42          0.51          0.79          0.96          0.69          0.77          1.33          1.46          0.57          0.60          1.06          1.30          

OTHER PRICES
    Natural Gas Wellhead Price (2009$/Mcf) 0.50          0.54          0.95          1.11          0.34          0.42          0.65          0.79          0.69          0.79          1.34          1.50          0.50          0.52          0.94          1.15          
    Henry Hub Price (2009$/MMBtu) 0.55          0.59          1.05          1.22          0.38          0.46          0.72          0.87          0.77          0.87          1.48          1.65          0.55          0.58          1.03          1.26          
    Coal Minemouth Price (2009$/short-ton) 0.06          0.09          0.22          0.12          0.30          0.11          0.22          0.24          0.29          0.16          0.04          0.12          (0.14)         (0.22)         (0.08)         (0.02)         
    End-Use Electricity Price (2009 cents/KWh) 0.14          0.14          0.25          0.29          0.07          0.10          0.13          0.13          0.16          0.18          0.35          0.37          0.17          0.16          0.31          0.33          

NATURAL GAS REVENUES (B 2009$)
    Export Revenues (2) 13.99        15.22        26.36        32.10        10.66        11.82        19.87        24.41        19.05        20.78        35.73        43.23        15.08        16.32        28.08        34.57        
    Domestic Supply Revenues (3) 18.64        20.34        35.29        41.85        14.05        16.55        25.99        30.88        22.30        24.39        43.72        51.28        21.06        21.88        38.37        47.42        
        production revenues (4) 19.33        20.94        37.29        43.84        15.05        17.60        28.40        33.63        22.92        24.98        44.95        52.25        21.64        22.43        40.28        49.28        
        delivery revenues (5) (0.69)         (0.60)         (2.00)         (1.99)         (1.00)         (1.04)         (2.41)         (2.75)         (0.61)         (0.59)         (1.23)         (0.97)         (0.58)         (0.54)         (1.91)         (1.86)         
    Import Revenues (6) 1.76          1.93          3.60          4.26          1.60          1.92          3.02          3.69          3.65          4.31          6.26          7.31          1.93          2.12          4.11          4.61          

END-USE ENERGY EXPENDITURES (B 2009$) 9.11          9.86          17.59        20.39        8.02          10.03        13.93        14.19        13.98        12.47        25.42        20.21        10.22        9.26          19.22        20.58        
    liquids (1.63)         (1.22)         (2.07)         (2.07)         0.92          0.92          0.61          (0.62)         1.70          (1.04)         0.45          (5.86)         (1.88)         (2.60)         (3.05)         (4.38)         
    natural gas 5.94          6.26          11.12        12.63        4.15          5.01          7.84          9.01          7.15          7.66          14.00        14.75        6.00          5.98          11.14        13.24        
    electricity 4.82          4.86          8.57          9.87          2.95          4.11          5.49          5.82          5.15          5.87          11.03        11.39        6.12          5.92          11.19        11.80        
    coal (0.02)         (0.03)         (0.03)         (0.04)         (0.01)         (0.02)         (0.00)         (0.02)         (0.02)         (0.02)         (0.05)         (0.07)         (0.03)         (0.04)         (0.06)         (0.08)         

END-USE ENERGY CONSUMPTION (quadrillion 
Btu) (0.28)         (0.34)         (0.45)         (0.60)         (0.27)         (0.34)         (0.41)         (0.55)         (0.29)         (0.32)         (0.48)         (0.57)         (0.30)         (0.36)         (0.49)         (0.65)         
    liquids 0.01          0.00          0.03          0.03          0.02          0.02          0.06          0.07          (0.01)         0.02          0.01          0.04          0.02          0.00          0.02          0.02          
    natural gas (0.25)         (0.30)         (0.40)         (0.54)         (0.28)         (0.35)         (0.46)         (0.63)         (0.23)         (0.29)         (0.36)         (0.49)         (0.27)         (0.33)         (0.41)         (0.58)         
    electricity (0.04)         (0.03)         (0.07)         (0.07)         (0.00)         (0.00)         (0.00)         0.02          (0.05)         (0.05)         (0.11)         (0.11)         (0.04)         (0.03)         (0.09)         (0.08)         
    coal (0.00)         (0.01)         (0.01)         (0.01)         (0.00)         (0.01)         (0.01)         (0.01)         (0.01)         (0.01)         (0.01)         (0.02)         (0.01)         (0.01)         (0.01)         (0.02)         

ELECTRIC GENERATION (billion kWh) (20.08)       (21.43)       (31.31)       (37.47)       (11.67)       (15.77)       (20.07)       (22.20)       (20.58)       (22.35)       (44.13)       (47.78)       (21.76)       (22.98)       (39.01)       (43.78)       
    coal 48.72        53.09        69.91        91.51        51.52        51.55        88.82        117.12      45.28        40.44        50.04        53.31        19.28        34.78        29.25        43.53        
    gas (74.30)       (78.86)       (111.00)     (142.22)     (65.24)       (68.49)       (112.86)     (152.26)     (72.63)       (75.01)       (112.93)     (122.34)     (51.66)       (65.76)       (84.29)       (106.42)     
    nuclear -            (0.00)         -            -            0.00          0.00          0.35          5.02          0.81          0.84          1.74          0.83          0.30          0.00          0.37          0.00          
    renewables 4.52          3.15          7.69          11.07        1.63          1.48          2.94          7.06          5.84          11.44        15.76        19.48        9.99          7.89          13.80        17.63        
    other 0.98          1.20          2.09          2.17          0.41          (0.32)         0.69          0.86          0.13          (0.06)         1.25          0.94          0.33          0.11          1.86          1.48          

PRIMARY ENERGY (quadrillion Btu)
    Consumption (0.07)         (0.10)         (0.12)         (0.12)         (0.06)         (0.11)         0.01          (0.00)         (0.15)         (0.15)         (0.38)         (0.34)         (0.13)         (0.13)         (0.24)         (0.34)         
    Imports (0.09)         (0.08)         (0.10)         (0.10)         0.01          0.07          0.20          0.22          0.12          0.18          0.21          0.25          (0.03)         (0.07)         0.00          (0.15)         
    Exports 1.94          2.15          3.25          4.09          1.96          2.17          3.28          4.12          1.93          2.13          3.22          4.06          1.94          2.15          3.24          4.08          
    Production 2.00          2.14          3.26          4.13          1.93          2.03          3.20          4.00          1.68          1.83          2.66          3.52          1.85          2.11          3.02          3.92          

ENERGY RELATED CO2 EMISSIONS (including 
liquefaction)(million metric tons) 30.62        30.99        46.77        58.42        31.33        31.09        61.96        75.56        21.14        18.75        15.96        24.18        8.90          16.23        13.44        19.99        

Reference High Shale EUR Low Shale EUR High Macroeconomic Growth



FOOTNOTES
(1) total includes components below plus deliveries to the transportation sector
(2) export volumes added for this study times the Henry Hub price plus an assumed transport fee to the liquefaction facility of 20 cents per Mcf, plus sum of all other 
export volumes   (i.e., to Canada and Mexico) times the associated price at the border 
(3) represents producer revenues at the wellhead plus other revenues extracted before final gas delivery.
(4) dry gas production times average wellhead or first-purchase price
(5) represented revenues extracted as gas moves from the first-purchase wellhead price to final delivery
(6) import volumes times the associated price at the border

Projections:  EIA, Annual Energy Outlook 2011 National Energy Modeling system runs ref2011.d020911a, rflexslw.d090911a, rflexrpd.d090911a, rfhexslw.d090911a, 
rfhesrpd.d090911a, hshleur.d020911a, helexslw.d090911a, helexrpd.d090911a, hehexslw.d090911a, hehexrpd.d090911a, feleur.d090811a, lelexslw.d090911a, 
lelexrpd.d090911a, lehexslw.d090911a, lehexrpd.d090911a, fehdem.d090811a, hmlexslw.d090911a, hmlexrpd.d090911a, hmhexslw.d090911a, hmhexrpd.d090911a
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Thank you Chairman Bingaman, Ranking Member Murkowski, and members of the Committee; 

I appreciate the opportunity to be here today to discuss the Department of Energy’s (DOE) 

program regulating the export of natural gas, including liquefied natural gas (LNG).  

DOE’s Statutory Authority 

DOE’s authority to regulate the export of natural gas arises under section 3 of the Natural Gas 

Act, 15 USC 717b, and section 301(b) of the DOE Organization Act, 42 USC 7151.  That 

authority is vested in the Secretary of Energy and has been delegated to the Assistant Secretary 

for Fossil Energy.  
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Section 3(a) of the Natural Gas Act sets forth the standard for review of most LNG export 

applications: 

– [N]o person shall export any natural gas from the United States to a foreign 

country or import any natural gas from a foreign country without first having 

secured an order of the [Secretary of Energy] authorizing it to do so.  The 

[Secretary] shall issue such order upon application, unless after opportunity for 

hearing, [he] finds that the proposed exportation or importation will not be 

consistent with the public interest.  The [Secretary] may by [the Secretary’s] order 

grant such application, in whole or part, with such modification and upon such 

terms and conditions as the [Secretary] may find necessary or appropriate. 

Section 3(a) thus creates a rebuttable presumption that a proposed export of natural gas is in the 

public interest, and requires DOE to grant an export application unless DOE finds that the record 

in the proceeding of the application overcomes that presumption.  Section 3(a) also authorizes 

DOE to attach terms or conditions to the order that the Secretary finds are necessary or 

appropriate to protect the public interest.  

 

In the Energy Policy Act of 1992 (EPAct 92), Congress introduced a new section 3(c) to the 

Natural Gas Act.  Section 3(c) created a different standard of review for applications to export 

natural gas, including LNG, to those countries with which the United States has in effect a free 

trade agreement requiring the national treatment for trade in natural gas.  Section 3(c) requires 

such applications to be deemed consistent with the public interest, and requires such applications 

to be granted without modification or delay. 
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There are currently 15 countries with which the United States has in place free trade agreements 

that require national treatment for trade in natural gas.  These 15 countries include: 

– Australia, Bahrain, Canada, Chile, Dominican Republic, El Salvador, Guatemala, 

Honduras, Jordan, Mexico, Morocco, Nicaragua, Oman, Peru, and Singapore. 

There also are two countries—Israel and Costa Rica—that have free trade agreements with the 

United States that do not require national treatment for trade in natural gas.  Additionally, there 

are three more countries—South Korea, Colombia, and Panama—that have negotiated free trade 

agreements with the United States.  While these three free trade agreements have recently been 

ratified by the U.S. Senate, the agreements have not yet taken effect.  However, as negotiated, 

the agreements require national treatment for trade in natural gas, which will have the effect of 

bringing applications to export LNG to those three countries under section 3(c) of the Natural 

Gas Act. 

 

Because applications under section 3(c) must be granted without modification or delay and are 

deemed to be in the public interest, DOE does not conduct a public interest analysis of those 

applications and cannot condition them by the insertion of terms which otherwise might be 

considered necessary or appropriate. 

 

For applications requesting authority to export LNG to countries that do not have free trade 

agreements requiring national treatment for trade in natural gas, DOE conducts a full public 
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interest review.  A wide range of criteria are considered as part of DOE’s public interest review 

process, including: 

– Domestic need for the natural gas proposed for export 

– Adequacy of domestic natural gas supply 

– U.S. energy security 

– Impact on the U.S. economy (GDP), consumers, and industry 

– Jobs creation 

– U.S. balance of trade 

– International considerations 

– Environmental considerations 

– Consistency with DOE’s long-standing policy of promoting competition in the 

marketplace through free negotiation of trade arrangements 

– Other issues raised by commenters and/or interveners deemed relevant to the 

proceeding 

DOE’s review of applications to export LNG to non-free trade agreement countries is conducted 

through a publicly transparent process.  Upon receipt of an application, DOE issues a notice of 

the application in the Federal Register, posts the application and all subsequent pleadings and 

orders in the proceeding on its website, and invites interested persons to participate in the 

proceeding by intervening and/or filing comments or protests.  Section 3(a) applicants are 

typically given an opportunity to respond to any such comments or protests and, after 

consideration of the evidence that has been introduced into the record, DOE issues an order 
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either granting the application as requested, granting with additional terms or conditions, or 

denying the application.   

 

Under the Natural Gas Act, DOE’s orders are subject to a rehearing process that can be initiated 

by any party to a proceeding seeking to challenge DOE’s determinations.  Court review is 

available as well after the rehearing process is exhausted.   

Recent Developments in LNG Exports 

Over the last several years, domestic natural gas production has increased significantly, primarily 

due to the development of improved drilling technologies, including the ability to produce 

natural gas trapped in shale gas geologic formations.  The most recent data and analysis prepared 

by the Energy Information Administration (EIA) within DOE shows an increasing volume of 

shale gas production.  Specifically, EIA indicates that domestic gross gas production from shale 

increased to 3.4 trillion cubic feet (Tcf) in 2009, compared to 2.3 Tcf in 2008.1  Further, in the 

Annual Energy Outlook 2011 (AEO 2011), EIA projected that, by 2015, annual dry shale gas 

production will increase to 7.2 Tcf and, by 2035, to 12.2 Tcf.  Natural gas prices have declined 

and imports of LNG have significantly declined.  Recently, the domestic price of natural gas at 

the Henry Hub for November 2011 delivery was $3.60 per million Btu.2  International prices of 

LNG are significantly higher.  Due in part to these changing market economics, DOE has begun 

to receive a growing number of applications to export domestically produced lower-48 natural 

gas to overseas markets in the form of LNG. 

 

                                                            
1 EIA, Natural Gas Gross Withdrawals and Production, Release Date: October 29, 2011  
http://www.eia.gov/dnav/ng/ng_prod_sum_dcu_NUS_a.htm 
2  The November 2011 contract price as of October 24, 2011, was $3.60 per million Btu. 
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Insofar as these applications have involved exports to free trade agreement countries, they are by 

statute, deemed consistent with the public interest and DOE is required to grant them without 

modification or delay.  To the extent the applications involve non-free trade agreement countries, 

as I have indicated above, DOE conducts a thorough public interest analysis and attaches terms 

and conditions which are necessary or appropriate to protect the public interest. 

Sabine Pass Liquefaction, LLC 

DOE received the first application for long-term (greater than 2 years) authority to export LNG 

produced in the lower-48 States to non-free trade agreement countries on September 7, 2010, 

from Sabine Pass Liquefaction, LLC (Sabine Pass), a subsidiary of Cheniere Energy, Inc.  This 

followed on DOE’s earlier issuance of authority to Sabine Pass to export a like volume of natural 

gas to free trade agreement countries on September 7, 2010.  A notice of the non-free trade 

agreement export application was published in the Federal Register and the public was provided 

60 days to intervene and/or protest the application.   

 

Sabine Pass’ non-free trade agreement export application sought authority to export the 

equivalent of up to 2.2 billion cubic feet per day (Bcf/d) of natural gas, equivalent to about 3.3 

percent of current domestic consumption.  In its application, Sabine Pass pointed to several 

economic and public benefits likely to follow on a grant of the requested authorization, 

including:   

– Creation of several thousand temporary and permanent jobs, both through direct and 

indirect job formation; and 



7 
 

– Improvement in U.S. balance of payments valued at approximately $6.7 billion from 

LNG exports and the impact of increased production of natural gas liquids. 

Additionally, Sabine Pass addressed the question of the domestic need for the gas to be exported; 

the volume of domestic supplies; and the likely impact of the proposed exports on natural gas 

prices.  To this end, it included with its application several economic and technical reports 

indicating that any increase in natural gas prices from the proposed exports would be relatively 

modest and not detrimental to domestic energy security. 

 

Sabine Pass’s application was opposed by the Industrial Energy Consumers of America and the 

American Public Gas Association.  Those groups challenged Sabine Pass’ claims of economic 

benefits and no detrimental impact on domestic energy security.  However, neither opponent of 

the application introduced economic or technical studies to support their allegations. 

  

DOE closely analyzed the evidence introduced by the applicant and by those opposing the 

application.  Mindful of the statutory presumption favoring a grant of the application, the agency 

found that: 

– The studies introduced by applicant indicated LNG exports will result in a modest 

projected increase in domestic market price for natural gas, which reflects the increasing 

marginal costs of domestic production; and 

– The public record supported the conclusion that the requested authorization will yield 

tangible benefits to the public whereas the allegations of negative impacts submitted by 

interveners opposing the application were not substantiated on the record.  In particular, 
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the interveners failed to offer any rebuttal studies of natural gas supply, demand and/or 

price analysis to support their claim the application was not consistent with the public 

interest. 

Following a review of the record in this proceeding, DOE concluded that the opponents of the 

application had not demonstrated that a grant of the requested authorization would be 

inconsistent with the public interest, and DOE granted the requested authorization subject to 

several terms and conditions. 

Pending LNG Export Applications 

As indicated above, applicants are increasingly seeking authorization from DOE to export 

domestic supplies of natural gas as LNG to higher priced overseas markets. The Natural Gas Act 

favors granting applications to export to non-free trade agreement countries unless it can be 

demonstrated that a proposed export is inconsistent with the public interest.  In the case of 

exports of LNG to free trade agreement countries that require national treatment for trade in 

natural gas, DOE is without any authority to deny, condition, or otherwise limit such exports.   

 

Mindful of the growing interest in exporting domestically produced LNG, DOE recognized in 

the Sabine Pass order that the cumulative impact of Sabine Pass and additional future LNG 

export authorizations could pose a threat to the public interest.  DOE stated that it would monitor 

the cumulative impact and take such action as necessary in future orders. 

 

DOE presently has before it four long-term applications to export lower-48 domestically 

produced LNG to countries with which the United States does not have a free trade agreement 
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that requires national treatment for trade in natural gas.  The volumes of LNG that could be 

authorized for export in these non-free trade agreement applications, including the 2.2 Bcf/d 

authorized for export in Sabine Pass, would total 6.6 Bcf/d, which represents 10 percent of total 

current domestic natural gas daily consumption in the United States.  Consistent with the Natural 

Gas Act, DOE already has granted authorization from these five facilities to export this same 

volume to free trade agreement countries.   

 

In order to address the potential cumulative impact of a grant of the pending applications, DOE 

has commissioned two studies:  one by the EIA and the other by a private contractor.  Taken 

together, these studies will address the impacts of additional natural gas exports on domestic 

energy consumption, production, and prices, as well as the cumulative impact on the U.S. 

economy, including the effect on gross domestic product, jobs creation, and balance of trade, 

among other factors.  We anticipate that these studies will be completed in the first quarter of 

calendar year 2012.  In this regard, we are mindful of the need for prompt action in each of the 

proceedings before us.  However, we believe that a sound evidentiary record is essential in order 

to proceed to a decision and that the studies being undertaken are important elements of such a 

record.   

Conclusion 

I am happy to answer any questions that you may have. 
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1. Overview 
DOE is considering whether large scale exports of liquefied natural gas (LNG) are in the public 
interest. As part of that inquiry, DOE has commissioned a team of researchers from NERA 
Economic Consulting, led by W. David Montgomery, to prepare a report entitled  “Macroeconomic 
Impacts of LNG Exports from the United States” (hereafter, the NERA Report) in December 2012.1  
Unfortunately, that report suffers from serious methodological flaws which lead it to significantly 
underestimate, and, in some cases, to entirely overlook, many negative impacts of LNG exports 
on the U.S. economy. 

 NERA finds that LNG exports would be very good for the United States in every scenario they 
examined: 

…the U.S. was projected to gain net economic benefits from allowing LNG 
exports. Moreover, for every one of the market scenarios examined, net 
economic benefits increased as the level of LNG exports increased. (NERA 
Report, p.1) 

The measure of benefits used by NERA, however, reflects only the totals for the U.S. economy as 
a whole. In fact, the NERA study finds that natural gas exports are beneficial to the natural gas 
industry alone, at the expense of the rest of the U.S. economy—reducing the size of the U.S. 
economy excluding LNG exports. 

This white paper examines the NERA Report, and identifies multiple problems and omissions in its 
analyses of the natural gas industry and the U.S. economy: 

 NERA’s own modeling shows that LNG exports in fact cause GDP to decline in all other 
economic sectors. 

 Although NERA does not calculate employment figures, the methods used in previous 
NERA reports would indicate job losses linked to export of tens to hundreds of thousands. 

 NERA undervalues harm to the manufacturing sector of the U.S. economy. 

 NERA ignores significant economic burdens from environmental harm caused by export. 

 NERA ignores the distribution of LNG-export benefits among different segments of 
society, and makes a number of questionable and unrealistic economic assumptions: 

 In NERA’s model, everyone who wants a job has one; by definition, LNG exports 
cannot cause unemployment.  

 All economic benefits of LNG export return to U.S. consumers without any 
leakage to foreign investors. 

 Changes to the balance of U.S. trade are constrained to be very small. 

                                                           
1 W. David Montgomery, et al., Macroeconomic Impacts of LNG Exports from the United States, December 2012. 
http://www.fossil.energy.gov/programs/gasregulation/reports/nera_lng_report.pdf 
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 NERA’s modeling of economic impacts is based entirely on the proprietary NewERA 
model, which is not available for examination by other economists.  

 NERA’s treatment of natural gas resources and markets makes selective use of data to 
portray exports in a favorable light. In some cases, the NERA Report uses older data 
when newer revisions from the same sources were available; at times, it disagrees with 
other analysts who have carefully studied the same questions about the gas industry.  

Even if NERA’s flawed and incomplete analysis were to be accepted at face value, its conclusion 
that opening LNG exports would be good for the United States as a whole is not supported by its 
own modeling. Instead, NERA’s results demonstrate that manufacturing, agriculture, and other 
sectors of the U.S. economy would suffer substantial losses. The methodology used to estimate 
job losses in other NERA reports, if applied in this case, would show average losses of wages 
equivalent to up to 270,000 jobs lost in each year. 

2. LNG exports: Good for the gas industry, bad for the 
United States 

According to the NERA Report, LNG exports would benefit the natural gas industry at the expense 
of the rest of the U.S. economy. Two sets of evidence illustrate this point: a comparison of natural 
gas export revenues with changes in gross domestic product (GDP), and a calculation, employed 
by NERA in other reports, of the “job-equivalents” from decreases in labor income. Applying this 
calculation to the NERA Report analysis suggests that opening LNG exports would result in 
hundreds of thousands of job losses. These losses would not be confined to narrow sections of 
U.S. industry, as NERA implies.  

The NERA Report presents 13 “feasible” economic scenarios for LNG export, with projections 
calculated by NERA’s proprietary NewERA model for 2015, 2020, 2025, 2030, and 2035. The 
scenarios differ in estimates of the amount of natural gas that will ultimately be recovered per new 
well: seven scenarios (with labels beginning with USREF) use the estimate from the federal 
Energy Information Administration’s AEO 2011; five (beginning with HEUR) assume 150 percent 
of the AEO level; and one (beginning with LEUR) assumes 50 percent of the AEO level. In the 
LEUR scenario, LNG exports are barely worthwhile; in the HEUR scenarios, exports are more 
profitable than in the USREF scenarios. 

LNG exports cause U.S. GDP (excluding LNG exports) to fall 
Careful analysis of these LNG export scenarios reveals that the gain in GDP predicted by the 
NERA Report is driven—almost entirely—by revenues to gas exporters and gas companies; the 
remainder of the economy declines.  

On average (across the five reporting years), export revenues were 74 percent or more of GDP 
growth in every scenario; in the eight scenarios with average or low estimated gas recovery per 
well, export revenues averaged more than 100 percent of GDP growth. In the median scenario, 
export revenues averaged 169 percent of GDP growth; in the worst case, export revenues 
averaged 240 percent of GDP growth.  
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Table 1 compares natural gas export revenues to the increase in GDP for each scenario.2 When 
export revenues are greater than 100 percent of GDP growth, the size of the U.S. economy, 
excluding gas exports, is shrinking. For instance, for the year 2035 in the first two scenarios in 
Table 1, LNG export revenues are almost $9 billion higher than in the reference case, while 
GDP—which includes those export revenues along with everyone else’s incomes—is only $3 
billion higher. Thus, as a matter of arithmetic, everyone else’s incomes (i.e., GDP excluding LNG 
export revenues) must have gone down by almost $6 billion. (If your favorite baseball team scored 
3 more home runs this year than last year, and one of its players scored 9 more than he did last 
year, then it must be the case that the rest of the team scored 6 fewer.) 

Similarly, in every case where natural gas export revenues exceed 100 percent of the increase in 
GDP—cases that appear throughout Table 1—the export revenues are part of GDP, so the 
remainder of GDP must have gone down. 

Table 1: LNG Exports as a Share of GDP Gains3 

 
NA - not applicable (GDP did not increase over the no-export reference case) 
Source: Author’s calculations based on NERA Report, Figures 144-162. 

As Table 1 demonstrates, export revenues exceed GDP growth: GDP (not including gas exports) 
is shrinking by 2030 or earlier in all scenarios, and by 2025 or earlier in all scenarios using the 
AEO assumption about gas recovery per well (i.e., USREF). In other words, after the initial years 
of construction of export facilities, when construction activities may create some local economic 

                                                           
2 The increase in GDP is the difference between the scenario GDP projections and the GDP in the corresponding 
no-export reference case (for USREF, HEUR, or LEUR assumptions). Data from NERA Report, pp.179-197. 
3 In the second term in the scenario names, international cases are defined by increases in global demand and/or 
decreases in global supply: D=International Demand Shock, SD=International Supply/Demand Shock. In the third 
term in the scenario names, export cases for quantity/growth are defined as follows: LSS=Low/Slowest, 
LS=Low/Slow, LR=Low/Rapid, HS=High/Slow, HR=High/Rapid. 

Scenario

2015 2020 2025 2030 2035 average

USREF_D_LSS 72% 75% 193% 225% 286% 170%

USREF_D_LS 50% 89% 193% 225% 286% 169%

USREF_D_LR 62% 112% 257% 338% 429% 240%

USREF_SD_LS 50% 77% 204% 258% 468% 211%

USREF_SD_LR 59% 90% 244% 258% 702% 271%

USREF_SD_HS 50% 67% 140% 216% 429% 180%

USREF_SD_HR 59% 75% 158% 216% 501% 202%

HEUR_SD_LSS 19% 38% 69% 109% 152% 77%

HEUR_SD_LS 24% 40% 82% 109% 152% 81%

HEUR_SD_LR 31% 42% 82% 123% 152% 86%

HEUR_SD_HS 24% 37% 64% 106% 142% 74%

HEUR_SD_HR 28% 39% 74% 111% 142% 79%

LEUR_SD_LSS 0% 164% NA NA 158% 107%

Exports as Percent of GDP Gains
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benefits, gas exports create increased income for the gas industry, at the expense of everyone 
else.4 

Loss of labor income from LNG exports is equivalent to huge job 
losses 
NERA avoids predicting the employment implications of LNG export, and downplays the 
aggregate billions of dollars in decreased labor income predicted by its report. In fact, using 
NERA’s own methods, the following analysis shows the potential for hundreds of thousands of job 
losses per year.  

In other reports using the NewERA model, NERA has reported losses of labor income in terms of 
“job-equivalents.” This may seem paradoxical, since the NewERA model assumes full employment, 
as discussed later in this white paper. As NERA has argued elsewhere, however, a loss of labor 
income can be expressed in terms of job-equivalent losses, by assuming that it consists of a loss 
of workers earning the average salary.5 In other words, a given decrease in labor income can be 
interpreted as a loss of workers who would make that income.  

This method can be applied to the losses of labor income projected for each of the 13 scenarios in 
the NERA Report. These losses are expressed as percentages of gross labor income; we have 
assumed that NERA’s “job-equivalent losses” represent the same percentage of the labor force. 
For example, we assume the loss of 0.1 percent of gross labor income in scenario HEUR_SD_HS 
in 2020 is equivalent to job losses of 0.1 percent of the projected 2020 labor force of 159,351,000 
workers, or roughly 159,000 job-equivalent losses.6  

The results of this analysis are shown in Table 2. Job-equivalent losses, averaged across the five 
reporting years, range from 36,000 to 270,000 per year; the median scenario has an average job-
equivalent loss of 131,000 per year. We do not necessarily endorse this method of calculation of 
labor impacts, but merely note that NERA has adopted it in other reports using the same model. If 
NERA had used this method in the NERA Report analysis, it would have shown that LNG exports 
have the potential to significantly harm employment in many sectors.   

                                                           
4 Other modeled results in the record cast further doubt on NERA's study. See Wallace E. Tyner, “Comparison of 
Analysis of Natural Gas Export Impacts,” January 14, 2013. 
http://www.fossil.energy.gov/programs/gasregulation/authorizations/export_study/30_Wallace_Tyner01_14_13.pdf 
5 See, e.g., NERA’s Economic Implications of Recent and Anticipated EPA Regulations Affecting the Electricity 
Sector, October 2012, p. ES-6: “Job-equivalents are calculated as the total loss in labor income divided by the 
average salary.” http://www.nera.com/nera-files/PUB_ACCCE_1012.pdf  
6 The Bureau of Labor Statistics projects annual growth of the civilian labor force at 0.7% per year from 2010 to 
2020 (Mitra Toosi. “Labor force projections to 2020: a more slowly growing workforce.” Monthly Labor Review, 
January 2012. http://www.bls.gov/opub/mlr/2012/01/art3full.pdf.) We have used the same annual growth rate to 
project the labor force through 2035.   

http://www.nera.com/nera-files/PUB_ACCCE_1012.pdf
http://www.bls.gov/opub/mlr/2012/01/art3full.pdf
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Table 2: Employment equivalents of reduced labor income 

 
Source: Author’s calculations based on NERA Report, Figures 144-162. 

NERA downplays their estimated shifts in employment from one sector to another saying that is 
smaller than normal rates of turnover in those industries, but, of course, normal labor turnover is 
enormous. It is true that job losses caused by LNG exports will be less than the annual total of all 
retirements, voluntary resignations, firings, layoffs, parental and medical leaves, new hires, moves 
to new cities and new jobs, and switching from one employer to another for all sorts of reasons: 
Throughout the entire U.S. labor force normal turnover amounts to almost 40 million people each 
year.7 The comparison of job losses to job turnover is irrelevant. 

Harm to U.S. economy is not confined to narrow sections of industry, 
as NERA implies 
The NERA Report emphasizes the fact that only a few branches of industry are heavily dependent 
on natural gas (NERA Report, pp.67-70). This discussion is described as an attempt “to identify 
where higher natural gas prices might cause severe impacts such as plant closings” (p.67). The 
NERA Report makes two principal points in this discussion. First, it quotes a 2009 study of the 
expected impacts of the Waxman-Markey proposal for climate legislation, which found that only a 
limited number of branches of industry would be harmed by higher carbon costs; NERA argues 
that price increases caused by LNG exports will have an even smaller but similarly narrow effect 
on industry. Second, NERA observes that industries where value added (roughly the sum of 
wages and profits) makes up a large fraction of sales revenue are unlikely to have high energy 
costs, while industries with high energy costs probably have a low ratio of value added to sales. 

                                                           
7 “Job Openings and Labor Turnover,” Bureau of Labor Statistics, November 2012, Table 3. 
http://www.bls.gov/news.release/pdf/jolts.pdf 

2015 2020 2025 2030 2035 average

USREF_D_LSS 15,000 77,000 108,000 77,000 62,000 68,000

USREF_D_LS 31,000 77,000 108,000 77,000 62,000 71,000

USREF_D_LR 108,000 92,000 108,000 77,000 62,000 89,000

USREF_SD_LS 31,000 200,000 169,000 139,000 123,000 132,000

USREF_SD_LR 123,000 215,000 169,000 139,000 123,000 154,000

USREF_SD_HS 31,000 185,000 292,000 292,000 246,000 209,000

USREF_SD_HR 108,000 292,000 308,000 292,000 246,000 249,000

HEUR_SD_LSS 15,000 62,000 108,000 108,000 92,000 77,000

HEUR_SD_LS 15,000 169,000 139,000 108,000 92,000 105,000

HEUR_SD_LR 108,000 169,000 139,000 108,000 92,000 123,000

HEUR_SD_HS 15,000 154,000 246,000 215,000 200,000 166,000

HEUR_SD_HR 92,000 385,000 292,000 231,000 200,000 240,000

LEUR_SD_LSS 0 92,000 77,000 0 0 34,000

Labor force 153,889,000 153,889,000 153,889,000 153,889,000 153,889,000

Job-equivalent loss, NERA method
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Both points may be true, but they are largely irrelevant to the evaluation of LNG exports. NERA’s 
use of the Waxman-Markey study is inappropriate, as Representative Markey himself has pointed 
out, because that proposed bill directed significant resources to industries harmed by higher costs 
to mitigate any negative impact.8 No such mitigation payments are associated with LNG export, so 
relying upon Waxman-Markey examples to downplay potential economic damage is inappropriate. 
If those exports increase domestic gas prices, industry will be harmed both by higher electricity 
prices and by higher costs for direct use of natural gas. Further, it is true that direct use of natural 
gas is relatively concentrated, but it is concentrated in important sectors; as the natural gas 
industry itself explains, “Natural gas is consumed primarily in the pulp and paper, metals, 
chemicals, petroleum refining, stone, clay and glass, plastic, and food processing industries.”9 
These are not small or unimportant sectors of the U.S. economy.10 In any case, discussion of 
sectors where higher natural gas prices might cause “severe impacts such as plant closings” is 
attacking a straw man; NERA’s own calculations imply moderate harm would be imposed 
throughout industry, both by rising electricity prices and by the costs of direct gas consumption—
offset by benefits exclusively concentrated in the hands of the natural gas industry. 

Similarly, it does not seem particularly important to know whether industries that use a lot of 
natural gas have high or low ratios of value added to sales. Are aluminum, cement, fertilizer, 
paper, and chemicals less important to the economy because they have many purchased inputs, 
and therefore low ratios of value added to sales? 

3. Costs and benefits from LNG exports are unequally 
distributed 

As the results above show, LNG exports essentially transfer revenue away from the rest of the 
economy and into the hands of companies participating in these exports. This shift has significant 
economic implications that are not addressed in the NERA Report’s analysis.  

The NERA Report asserts that “all export scenarios are welfare-improving for U.S. consumers” 
(NERA Report, p.55). While LNG exports will result in higher natural gas prices for U.S. residents, 
NERA projects that these costs will be outweighed by additional income received from the 
exports—and thus, “consumers, in aggregate are better off as a result of opening LNG exports.” 
(NERA Report, p.55) Or, to put this another way, the gains of every resident of the United States, 
added together, will be greater than the losses of every resident of the United States, added 
together. The distribution of these benefits and costs—who will suffer costs and who will reap 
gains—is discussed only tangentially in the NERA Report, but is critical to a complete 
understanding of the effects of LNG exports on the U.S. economy. A closer look reveals that LNG 
exports benefit only a very narrow section of the economy, while causing harm to a much broader 
group.  

                                                           
8 Letter from Rep. Markey to Secretary Steve Chu (Dec. 14, 2012). 
9 http://www.naturalgas.org/overview/uses_industry.asp.  
10 Other commenters also point out that NERA does not even appear to have included some gas-dependent 
industries, including fertilizer and fabric manufacture, in its analysis. See Comments of Dr. Jannette Barth (Dec. 14, 
2012). 

http://www.naturalgas.org/overview/uses_industry.asp
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Focus on “net impacts” ignores key policy issues 
The results presented in the NERA Report focus on the net impacts on the entire economy—
combining together everyone’s costs and benefits—and on the “welfare” of the typical or average 
family, measured in terms of equivalent variation.11 NERA dismisses the need to discuss the 
distribution of the costs and benefits among groups that are likely to experience very different 
impacts from LNG exports, stating that: “[t]his study addresses only the net economic effects of 
natural gas price changes and improved export revenues, not their distribution.” (NERA Report, 
p.211) NERA alludes to an unequal distribution of costs and benefits in its results, but does not 
present a complete analysis: 

Although there are costs to consumers of higher energy prices and lower 
consumption and producers incur higher costs to supply the additional natural 
gas for export, these costs are more than offset by increases in export 
revenues along with a wealth transfer from overseas received in the form of 
payments for liquefactions services. The net result is an increase in U.S. 
households’ real income and welfare. (NERA Report, p.6) 

Instead, the NERA Report combines the economic impacts of winners and losers from LNG 
exports. In the field of economics, this method of asserting that a policy will improve welfare for 
society as a whole as long as gains to the winners are greater than costs to the losers is known as 
the “Kaldor-Hicks compensation principle” or a “potential Pareto improvement.” The critiques 
leveled at cost-benefit analyses that ignore important distributional issues have as long a history 
as these flawed methods. Policy decisions cannot be made solely on the basis of aggregated net 
impacts: costs to one group are never erased by the existence of larger gains to another group. 
The net benefit to society as a whole shows only that, if the winners choose to share their gains, 
they have the resources to make everyone better off than before—but not that they will share their 
gains. In the typical situation, when the winners choose to keep their winnings to themselves, 
there is no reason to think that everyone, including the losers, is better off.  

As previous congressional testimony by W. David Montgomery—the lead author of the NERA 
Report—on the impacts of cap-and-trade policy support explained it: “There are enough hidden 
differences among recipients of allowances within any identified group that it takes far more to 
compensate just the losers in a group than to compensate the average. Looking at averages 
assumes that gainers compensate losers within a group, but that will not occur in practice.”12  

                                                           
11 One of the complications in estimating the costs and benefits of a policy with the potential to impact prices 
economy-wide, is that simply measuring changes in income misses out on the way in which policy-driven price 
changes affect how much can be bought for the same income. (For example, if a policy raises incomes but 
simultaneously raises prices, it takes some careful calculation to determine whether people are better or worse off.) 
The NERA Report uses a measure of welfare called “equivalent variation,” which is the additional income that the 
typical family would have to receive today (when making purchases at current prices) in order to be just as well off 
as they would be with the new incomes and new price levels under the proposed policy. It can be thought of as the 
change in income caused by the policy, adjusted for any change in prices caused by the policy. 
12 Prepared Testimony of W. David Montgomery, before the Committee on Energy and Commerce Subcommittee 
on Energy and Environment, U.S. House of Representatives, Hearing on Allowance Allocation Policies in Climate 
Legislation, June 9, 2009. 
http://democrats.energycommerce.house.gov/Press_111/20090609/testimony_montgomery.pdf. 

http://democrats.energycommerce.house.gov/Press_111/20090609/testimony_montgomery.pdf
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Wage earners in every sector except natural gas will lose income  
In every scenario reviewed in the NERA Report, labor income rises in the natural gas industry, 
and falls in every other industry.13 Economy-wide, NERA finds that “capital income, wage income, 
and indirect tax revenues drop in all scenarios, while resource income and net transfers 
associated with LNG export revenues increase in all scenarios.” (NERA Report, p.63)14 Even 
without a detailed distributional analysis, the NERA Report demonstrates that some groups will 
lose out from LNG exports: 

Overall, both total labor compensation and income from investment are 
projected to decline, and income to owners of natural gas resources will 
increase… Nevertheless, impacts will not be positive for all groups in the 
economy. Households with income solely from wages or government 
transfers, in particular, might not participate in these benefits. (NERA Report, 
p.2) 

NERA’s “might not participate in these benefits” could and should be restated more accurately as 
“will bear costs.” Although NERA doesn’t acknowledge it, most Americans will not receive 
revenues from LNG exports; many more Americans will experience decreased wages and higher 
energy prices than will profit from LNG exports.  

Wage earners in every major sector except for natural gas will lose income, and, as domestic 
natural gas prices increase, households and businesses will have to pay more for natural gas (for 
heat, cooking, etc.), electricity, and other goods and services with prices that are strongly 
impacted by natural gas prices. The NERA Report briefly mentions these price effects: 

Natural gas is also an important fuel for electricity generation, providing about 
20% of the fuel inputs to electricity generation. Moreover, in many regions 
and times of the year natural gas-fired generation sets the price of electricity 
so that increases in natural gas prices can impact electricity prices. These 
price increases will also propagate through the economy and affect both 
household energy bills and costs for businesses. (NERA Report, p.13-14) 

Additional analysis required to understand electricity price impacts  
There are no results presented in the NERA Report to display the effect of changes in electricity 
prices on consumers. Negative effects on the electricity sector itself are shown in NERA’s Figure 
38, but changes in electric rates and electricity bills, and the distributional consequences of these 
changes, are absent from the results selected for display in this report. NERA certainly could have 
conducted such an analysis. NERA’s October 2012 report on recent and anticipated EPA 
regulations affecting the U.S. electricity sector using the NewERA model displayed electricity price 
impacts for eleven regions and three scenarios.15  

                                                           
13 See NERA Report, Figure 39. 
14 See NERA Report, Figure 40. 
15 Harrison, et al., Economic Implications of Recent and Anticipated EPA Regulations Affecting the Electricity 
Sector, October 2012. NERA Economic Consulting. See Table 17. http://www.nera.com/67_7903.htm. 

http://www.nera.com/67_7903.htm
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Dr.  Montgomery previous testimony also presents increases in household electric utility bills.16 He 
describes a “decline in purchasing power” for the average household, claiming that “the cost for 
the average family will be significant” and “generally the largest declines in household purchasing 
power are occurring in the regions with the lowest baseline income levels.”17 A careful 
distributional analysis would greatly improve the policy relevance of the NERA Report’s economic 
impact projections.  

Benefits of stock ownership are not as widespread as NERA assumes 
There is no evidence to support NERA’s implication that the benefits of stock ownership are 
broadly shared among U.S. families across the economic spectrum—and therefore no evidence 
that they will “participate” in benefits secured by LNG exports.  

NERA’s claim of widespread benefits is not supported by data from the U.S. Census Bureau. In 
2007, just before the financial crash, only about half of all families owned any stock, including 
indirect holdings in retirement accounts. Indeed, only 14 percent of families with the lowest 
incomes (in the bottom 20 percent) held any stock at all, compared to 91 percent of families with 
the highest incomes (the top 10 percent).18 

For most households the primary source of income is wages. According to the Federal Reserve, 
68 percent of all family income in 2010 (the latest data available) came from wages, while interest, 
dividends and capital gains only amounted to 4.5 percent (see Figure 1). Families with the least 
wealth (the bottom 25 percent) received 0.2 percent of their income from interest, dividends, and 
capital gains, compared to 11 percent for the wealthiest families (the top 10 percent). 

                                                           
16 Prepared Testimony of W. David Montgomery, before the Committee on Energy and Commerce Subcommittee 
on Energy and Environment, U.S. House of Representatives, Hearing on Allowance Allocation Policies in Climate 
Legislation, June 9, 2009. 
http://democrats.energycommerce.house.gov/Press_111/20090609/testimony_montgomery.pdf. 
17 Ibid. 
18 U.S. Census Bureau, Statistical Abstract of the United States: 2012, 2012. See Table 1211. 
http://www.census.gov/compendia/statab/2012/tables/12s1211.pdf. 

http://democrats.energycommerce.house.gov/Press_111/20090609/testimony_montgomery.pdf
http://www.census.gov/compendia/statab/2012/tables/12s1211.pdf
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Figure 1: U.S. Households Source of Income by Percentile of Net Worth in 2010 

 
Source: Federal Reserve, Changes in U.S. Family Finances from 2007 to 2010: Evidence from the Survey of 
Consumer Finances, Table 2.  

And yet the NERA Report appears to assume that the benefits of owning stock in natural gas 
export companies are widespread, explaining that:  

U.S. consumers receive additional income from…the LNG exports provid[ing] 
additional export revenues, and…consumers who are owners of the 
liquefaction plants, receiv[ing] take-or-pay tolling charges for the amount of 
LNG exports. These additional sources of income for U.S. consumers 
outweigh the loss associated with higher energy prices. Consequently, 
consumers, in aggregate, are better off as a result of opening up LNG 
exports. (NERA Report, p.55) 

In the absence of detailed analysis from NERA, it seems safe to assume that increases to U.S. 
incomes from LNG exports will accrue to those in the highest income brackets. Lower income 
brackets, where more income is derived from wages, are far more likely to experience losses in 
income—unless they happen to work in the natural gas industry—and natural gas extraction 
currently represents less than 0.1 percent of all jobs in the United States.19 At the same time, 
everyone will pay more on their utility bills.  

                                                           
19 Share of jobs in oil and gas extraction. Data for the share of jobs in the natural gas industry alone is not available 
but would, necessarily, be smaller. Support activities for mining represents an additional 0.25 percent of jobs, 
petroleum and coal products 0.08 percent, and pipeline transportation 0.03 percent. Taken together, these 
industries, which include oil, coal and other mining operations, represent 0.5 percent of all U.S. employment. 
Bureau of Economic Analysis, Full-Time and Part-Time Employees by Industry, 2011 data. 
http://bea.gov/iTable/iTable.cfm?ReqID=5&step=1 

http://bea.gov/iTable/iTable.cfm?ReqID=5&step=1
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NERA’s assumption that all income from LNG exports will return to 
U.S. residents is incorrect 
In the NewERA analysis, two critical assumptions assure that all LNG profits accrue to U.S. 
residents. First, “Consumers own all production processes and industries by virtue of owning stock 
in them.” (NERA Report, p.55) The unequal distribution of stock ownership (shown as interest, 
dividend, and capital gains income in the Federal Reserve data in Figure 1) is not made explicit in 
the NERA Report, nor is the very small share that natural-gas-related assets represent in all U.S.-
based publically traded stock.20 In discussing impacts on households’ wealth, NERA only mention 
that “if they, or their pensions, hold stock in natural gas producers, they will benefit from the 
increase in the value of their investment.” (NERA Report, p.13) A more detailed distributional 
analysis would be necessary to determine the exact degree to which LNG profits benefit different 
income groups; however, it is fair to conclude that lower-income groups and the middle class are 
much less likely to profit from LNG exports than higher-income groups that receive a larger portion 
of income from stock ownership.  

Second, the NERA Report assumes that “all of the investment in liquefaction facilities and natural 
gas drilling and extraction comes from domestic sources.” (NERA Report, p.211) This means that 
the NewERA model implausibly assumes that all U.S.-based LNG businesses are solely owned by 
U.S. residents. There is no evidence to support this assumption. On the contrary, many players in 
this market have significant foreign ownership shares or are privately held, and may be able to 
move revenues in ways that avoid both the domestic stock market and U.S. taxes. Cheniere 
Energy, the only LNG exporter licensed in the United States, is currently building an export 
terminal on the Gulf of Mexico for $5.6 billion—$1 billion of which is coming from investors in 
China and Singapore.21 Cheniere’s largest shareholders include holding companies in Singapore 
and Bermuda, as well as a hedge fund and a private equity firm, which in turn have a mix of 
domestic and foreign shareholders.22 This situation is not atypical. As illustrated in Figure 2, 29 
percent (by Bcf/day capacity) of the applications for U.S. LNG export licenses are foreign-owned, 
including 6 percent of total applications from foreign governments. Additionally, 70 percent of 
domestic applicants are publicly owned and traded, most of which have both domestic and foreign 
stock holders. Gas extraction companies, similarly, operate with a diverse mix of foreign and 
domestic investment, and of public and private ownership structures. NERA’s claim that profits 
from LNG exports will be retained in the United States is unfounded.  

NERA certainly could have addressed this issue in its analysis. Dr. Montgomery’s previous 
testimony on cap-and-trade assumed that “all auction revenues would be returned to households, 

                                                           
20 NYSE companies involved in LNG export applications account for 5.8 percent of the total market capitalization, 
but this includes the value of shares from Exxon Mobil—by itself 2.9 percent of the NYSE market cap—as well as 
several other corporations with diverse business interests, such as General Electric, Dow, and Seaboard (owner of 
Butterball Turkeys among many other products). Reuters Stocks website, downloaded January 22, 2013 (following 
marketclose), http://www.reuters.com/finance/stocks. World Federation of Exchanges, “2012 WFE Market 
Highlights” (January 2013), page 6.  http://www.world-
exchanges.org/files/statistics/2012%20WFE%20Market%20Highlights.pdf. 
21 “UPDATE 2-China, Singapore wealth funds invest $1 bln in US LNG export plant-source.” Reuters, August 21, 
2012. http://www.reuters.com/article/2012/08/21/cic-cheniere-idUSL4E8JL0SC20120821  
22 Ownership data from NASDAQ for Cheniere Energy, Inc. (LNG). http://www.nasdaq.com/symbol/lng/ownership-
summary#.UPmZgCfLRpU. 

http://www.reuters.com/finance/stocks
http://www.world-exchanges.org/files/statistics/2012%20WFE%20Market%20Highlights.pdf
http://www.world-exchanges.org/files/statistics/2012%20WFE%20Market%20Highlights.pdf
http://www.reuters.com/article/2012/08/21/cic-cheniere-idUSL4E8JL0SC20120821
http://www.nasdaq.com/symbol/lng/ownership-summary%23.UPmZgCfLRpU
http://www.nasdaq.com/symbol/lng/ownership-summary%23.UPmZgCfLRpU
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except for the allowance allocations that are given to foreign sources.”23 This assumption led him 
to conclude that, for the cap-and-trade program, a “large part of the impact on household costs is 
due to wealth transfers to other countries.”24 This level of analytical rigor should have been applied 
when estimating the U.S. domestic benefits from opening natural gas exports.  

Figure 2: Applicants for LNG Export Licenses 

 

                                                           
23 Prepared Testimony of W. David Montgomery, before the Committee on Energy and Commerce Subcommittee 
on Energy and Environment, U.S. House of Representatives, Hearing on Allowance Allocation Policies in Climate 
Legislation, June 9, 2009, 
http://democrats.energycommerce.house.gov/Press_111/20090609/testimony_montgomery.pdf. 
24 Ibid. 
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Source: See Appendix A for a full list of sources. 

Opening LNG export will also incur environmental costs  
The discussion of LNG exports in the NERA Report, and most of our analysis of the report, is 
concerned with monetary costs and benefits: Exports cause an increase in natural gas prices, 
boosting incomes in the natural gas industry itself while increasing economic burdens on the rest 
of the economy. There are, in addition, environmental impacts of natural gas production and 
distribution that do not have market prices, but may nonetheless become important if LNG exports 
are expanded. Increases in exports are likely to increase production of natural gas, entailing 
increased risks of groundwater pollution and other environmental problems potentially associated 
with hydraulic fracturing (“fracking”). Increases in production, transportation of natural gas from 
wells to export terminals, and the liquefaction process itself, all increase the risks of leaks of 
natural gas, a potent greenhouse gas that contributes to global warming. These environmental 
impacts should be weighed, alongside the monetary costs and benefits of export strategies, in 
evaluation of proposals for LNG exports.  

Clearly, as NERA itself acknowledges, the NERA Report would benefit from more detailed 
analysis of the distribution of costs and benefits from opening LNG exports: “Although convenient 
to indicate that there are winners and losers from any market or policy change, this terminology 
gives limited insight into how the gains and losses are distributed in the economy.” (NERA Report, 
p.211) 

4. Dependence on resource exports has long-run 
drawbacks 

The harm that LNG exports cause to the rest of the U.S. economy, even in NERA’s model, are 
consistent with an extensive body of economic literature warning of the dangers of resource-
export-based economies. 

If NERA’s economic modeling is accepted at face value, it implies that the United States should 
embrace resource exports, even at the expense of weakening the rest of the economy. GDP, net 
incomes, and “welfare” as measured by NERA would all rise in tandem with LNG exports. There 
would be losses in manufacturing and other sectors, especially the energy-intensive sectors of 
paper and pulp, chemicals, glass, cement, and primary metal (iron, steel, aluminum, etc.) 
manufacturing (NERA Report, p. 64). But NERA asserts that these would be offset by gains in the 
natural gas industry. There would be losses of labor income, equivalent to a decline of up to 
270,000 average-wage jobs per year. But, according to NERA, these losses would be offset by 
increased incomes for resource (natural gas) owners.  

For those who are indifferent to the distribution of gains and losses—or  who imagine that almost 
everyone owns a share of the natural gas industry—the  shift away from manufacturing and labor 
income toward raw material exports could be described as good for the country as a whole. (So, 
too, could any shift among types of income, as long as its net result is an increase in GDP.) The 
rising value of the dollar relative to other currencies would allow affluent Americans to buy more 
imports, further increasing their welfare, even as the ability of industry to manufacture and export 
from the United States would decline. 
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There is, however, a longer-term threat of LNG exports to the U.S. economy: NERA’s export 
scenarios would accelerate the decline of manufacturing and productivity throughout the country, 
pushing the nation into increased dependence on raw material exports. Developing countries have 
often struggled to escape from this role in the world economy, believing that true economic 
development requires the creation of manufacturing and other high-productivity industries. 
International institutions such as the IMF and the World Bank have often insisted that developing 
countries can maximize their short-run incomes by sticking to resource exports.  

NERA is in essence offering the same advice to the United States: Why strive to make things at 
home, if there is more immediate profit from exporting raw materials to countries that can make 
better use of them? Europe, China, Japan, and Korea have much more limited natural resources 
per capita, but they are very good at making things out of resources that they buy from the United 
States and other resource-rich countries. In the long run, which role do we want the United States 
to play in the world economy? Do we want to be a resource exporter, with jobs focused in 
agriculture, mining, petroleum and other resource-intensive industries? Or do we want to export 
industrial goods, with jobs focused in manufacturing and high-tech sectors? 

Economists have recognized that resource exports can impede manufacturing, even in a 
developed country; the problem has been called the “resource curse” or the “Dutch disease.” The 
latter name stems from the experience of the Netherlands after the discovery of natural gas 
resources in 1959; gas exports raised the value of the guilder (the Dutch currency in pre-Euro 
days), making other Dutch exports less competitive in world markets and resulting in the eventual 
decline of its manufacturing sector.25 In other countries, the “resource curse” has been associated 
with increased corruption and inequality; countries that depend on a few, very profitable resource 
exports may be less likely to have well-functioning government institutions that serve the interests 
of the majority.26 Protecting an economy against the resource curse requires careful economic 
management of prospective resource exports.  

In particular, it may be more advantageous in the long run to nurture the ability to manufacture and 
export value-added products based on our natural resources—even if it is not quite as profitable in 
the short run. The NERA Report is notably lacking in analysis of this strategy; there are no 
scenarios exploring promotion of, for example, increased use of natural gas in the chemical 
industry and increased exports of chemicals from the United States. The 25-year span of NERA’s 
analysis provides for scope to develop a longer-term economic strategy with a different pattern of 
winners and losers. The benefits in this case might extend well beyond the narrow confines of the 
natural gas industry itself. 

5. Unrealistic assumptions used in NERA’s NewERA model 
Despite its sunny conclusions, the NERA Report indicates that LNG exports pose serious 
challenges to the U.S. economy. It is troubling, then, that the underlying modeling in the report is 
notably difficult to assess, and is reliant on a number of unrealistic assumptions.  

                                                           
25 "The Dutch Disease." The Economist, November 26, 1977, pp. 82-83.  
26 Papyrakis and Gerlagh. “The resource curse hypothesis and its transmission channels.” Journal of Comparative 
Economics, 2004, 32:1 p.181-193; Mehlum, Moene and Torvik. “Institutions and the Resource Curse.” The 
Economic Journal, 2006, 116:508 p.1-20. 
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The NERA Report relies on NERA Consulting’s proprietary model, called NewERA. Detailed model 
assumptions and relationships have never been published; we are not aware of any use of the 
model, or even evaluation of it in detail, by anyone outside NERA.  

According to the NERA Report, NewERA is a computable general equilibrium (CGE) model. Such 
models typically start with a series of assumptions, adopted for mathematical convenience, that 
are difficult to reconcile with real-world conditions. The base assumptions of the NewERA model 
are described as follows: “The model assumes a perfect foresight, zero profit condition in 
production of goods and services, no changes in monetary policy, and full employment within the 
U.S. economy.” (NERA Report, p. 103) 

Here we discuss the implications of each of these assumptions, together with two additional 
critical modeling assumptions described elsewhere in the NERA Report: limited changes to the 
balance of trade, and sole U.S. financing of natural gas investments. 

Full employment 
The full employment assumption, common to most (though not all) CGE models, means that in 
every year in every scenario, anyone who wants a job can get one. This assumption is arguably 
appropriate—or at least, introduces only minor distortions—at times of very high employment such 
as the late 1990s. It is, however, transparently wrong under current conditions, when 
unemployment rates are high and millions of people who want jobs cannot find them.  

The NERA Report expands on its Pollyannaish vision of the labor market, saying: 

The model assumes full employment in the labor market. This assumption 
means total labor demand in a policy scenario would be the same as the 
baseline policy projection… The model assumes that labor is fungible across 
sectors. That is, labor can move freely out of a production sector into another 
sector without any adjustment costs or loss of productivity. (NERA Report, 
p.110) 

It also includes, in its “Key Findings,” the statement that: “LNG exports are not likely to affect the 
overall level of employment in the U.S.” (NERA Report, p.2) 

In fact, this is an assumption—baked into the model—and not a finding. NewERA, by design, never 
allows policy changes to affect the overall assumed level of employment. The unemployment rate 
must, by definition, always be low and unchanging in NERA’s model. 

For this reason, the potential economic impact that is of the greatest interest to many 
policymakers, namely the effects of increased LNG exports on jobs, cannot be meaningfully 
studied with NERA’s model. Addressing that question requires a different modeling framework, 
one that recognizes the existence of involuntary unemployment (when people who want jobs 
cannot find them) and allows for changes in employment levels. (Despite NewERA’s full 
employment assumption, NERA has used the model results to calculate the “job-equivalents” lost 
to other environmental policies, as discussed above. Had NERA seriously addressed the question, 
as we discussed earlier, it might have discovered serious job loss potential.) 
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Perfect foresight 
NewERA, like other CGE models, assumes that decision-makers do not make systematic errors 
(that is, errors that bias results) when predicting the future. This is a common assumption in 
economic modeling and, while more complex theories regarding the accuracy of expectations of 
the future do exist, they only rarely enter into actual modeling of future conditions.  

Zero profit condition 
A more puzzling assumption is the “zero profit condition,” mentioned in the quote above. Analyzing 
fossil fuel markets under the assumption of zero profits sounds like a departure from the familiar 
facts of modern life. The picture is less than clear, since the NewERA model includes calculations 
of both capital income and “resource” income (the latter is received by owners of resources such 
as natural gas); these may overlap with what would ordinarily be called profits. Without a more 
complete description of the NewERA model, it is impossible to determine exactly how it treats 
profits in the fossil fuel industries. In any case, the business media are well aware of the potential 
for profits in natural gas; a recent article, based in part on the NERA Report, includes the 
subheading “How LNG Leads to Profits.”27 

Invariable monetary policy 
NewERA also assumes that economy-wide interest rates and other monetary drivers will stay 
constant over time. Changes to monetary policy could, of course, have important impacts on 
modeling results, but forecasting these kinds of changes may well be considered outside of the 
scope of NERA’s analysis. That being said, several of NERA’s classes of scenarios involve supply 
and demand shocks to the economy as a whole: exactly the kind of broad-based change in 
economic conditions that tends to provoke changes in monetary policy. 

Limited changes to the balance of trade 
NERA’s treatment of foreign trade involves yet another unrealistic assumption: 

We balance the international trade account in the NewERA model by 
constraining changes in the current account deficit over the model horizon. 
The condition is that the net present value of the foreign indebtedness over 
the model horizon remains at the benchmark year level. (NERA Report, 
p.109) 

Although U.S. exports increase in many scenarios, NERA assumes that there can be very little 
change in the balance of trade. Instead, increases in exports largely have the effect of driving up 
the value of the dollar relative to other currencies (NERA Report, p. 110). This assumption results 
in a benefit to consumers of imports, who can buy them more cheaply; conversely, it harms 
exporters, by making their products more expensive and less competitive in world markets.  

                                                           
27 Ben Gersten, “Five U.S. Natural Gas Companies Set to Soar from an Export Boom,” December 14, 2012. 
http://moneymorning.com/tag/natural-gas-stocks/  

http://moneymorning.com/tag/natural-gas-stocks/
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Sole U.S. financing of natural gas investments 
Finally, NERA assumes that all income from natural gas investments will be received by U.S. 
residents: “[F]inancing of investment was assumed to originate from U.S. sources.” (NERA Report, 
p.5) This improbable assumption, discussed in more detail above, means that benefits of 
investment in U.S. LNG export facilities and extraction services return, in full, to the United States. 
As discussed earlier, under the more realistic assumption that LNG exports are in part financed by 
foreign investors, some of the benefits of U.S. exports would flow out of the country to those 
investors. 

6. Use of stale data leads to underestimation of domestic 
demand for natural gas  

An additional important concern regarding the NERA Report is its use of unnecessarily outdated 
data from the rapidly changing U.S. Energy Information Administration (EIA) Annual Energy 
Outlook natural gas forecasts. Inexplicably, the NERA Report failed to use the EIA’s most recent 
data, even though it had done so in prior reports.  

The following timeline of EIA data releases and NERA reports illustrates this point: 

 April 2011: EIA’s Final AEO 201128 published 

 December 2011: EIA’s  AEO 201229 Early Release published 

 June 2012: EIA’s Final AEO 201230 published 

 October 2012: NERA’s “Economic Implications of Recent and Anticipated EPA 
Regulations Affecting the Electricity Sector”31 NewERA model report published using AEO 
2012 data 

 December 3, 2012: NERA’s “Macroeconomic Impacts of LNG Exports from the United 
States”32 NewERA model report published using AEO 2011 data 

 December 5, 2012: EIA’s AEO 2013 Early Release published33 

NERA’s October 2012 NewERA report on regulations affecting the electricity sector used AEO 
2012 data, but its December 2012 report on LNG exports used older, AEO 2011 data. Days after 
NERA’s December 2012 release of its LNG analysis, EIA released its AEO 2013 data.  

By choosing to use stale data in its report, NERA changed the outcome of its analysis in 
significant ways. There have been important changes to EIA’s natural gas forecasts in each recent 
AEO release. Even between AEO 2011 (used in NERA’s LNG analysis) and AEO 2012 (which 
was available but not used by NERA), projected domestic consumption, production, and export of 

                                                           
28 EIA, Annual Energy Outlook 2011, 2011. http://www.eia.gov/forecasts/archive/aeo11/er/ 
29 EIA, Annual Energy Outlook 2012 Early Release, 2012. http://www.eia.gov/forecasts/archive/aeo12/er/ 
30 EIA, Annual Energy Outlook 2012, 2012. http://www.eia.gov/forecasts/aeo/pdf/0383(2012).pdf 
31 David Harrison, et al., Economic Implications of Recent and Anticipated EPA Regulations Affecting the Electricity 
Sector, October 2012. http://www.nera.com/nera-files/PUB_ACCCE_1012.pdf 
32 W. David Montgomery, et al., Macroeconomic Impacts of LNG Exports from the United States, December 2012. 
http://www.fossil.energy.gov/programs/gasregulation/reports/nera_lng_report.pdf 
33 EIA, Annual Energy Outlook 2013 Early Release, 2013. http://www.eia.gov/forecasts/aeo/er/ 
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natural gas rise, imports fall, and projected (Henry Hub) gas prices take a deeper drop in the next 
decades than previously predicted.  

NERA’s use of the older AEO 2011 data results in an underestimate of domestic demand for 
natural gas. The assumed level of domestic demand for natural gas is critical to NERA’s modeling 
results; higher domestic demand—as predicted by more recent AEO data—would decrease the 
amount of natural gas available for export and would increase domestic prices. Domestic natural 
gas prices—both in the model’s reference case baseline and its scenarios assuming LNG 
exports—are a key determinant of U.S. LNG’s profitability in the global market.  

7. Conclusions and policy recommendations 
NERA’s study of the macroeconomic impacts of LNG exports from the United States is 
incomplete, and several of its modeling choices appear to bias results towards a recommendation 
in favor of opening LNG exports. NERA’s imagined future clashes with the obvious facts of 
economic life. 

NERA’s own modeling shows that LNG exports depress growth in the rest of the U.S. economy. 

 NERA’s results demonstrate that when LNG exports are opened, the size of the U.S. 
economy (excluding these export revenues) will shrink. An example helps to illustrate this 
point: In some cases, when LNG export revenues are $9 billion, GDP is $3 billion larger 
than in the no-export reference case. This means that GDP excluding gas exports has 
shrunk by almost $6 billion. 

 Using a methodology adopted by NERA in other NewERA analyses, job-equivalent losses 
from opening LNG exports can be estimated as ranging from 36,000 to 270,000 per year; 
the median scenario has an average job-equivalent loss of 131,000 per year. 

 NERA’s assumption that all income from LNG exports will return to U.S. residents is 
simply incorrect, and results in an overestimate of the benefits that will accrue to U.S.-
based resource owners. 

 Most American households do not own significant amounts of stock in general, and 
natural gas stocks represent just a tiny fraction of total stock ownership. The benefits to 
the typical American household from a booming gas industry are too small to measure. 

 Higher prices for natural gas and electricity, and declining job prospects outside of the 
natural gas industry, would cause obvious harm to people throughout the country. 

 NERA’s export strategy would have the effect of maximizing short-run incomes at the 
expense of long-term economic stability. If NERA’s export scenarios were to be carried 
out as federal policy, the result would be an acceleration of the decline of U.S. 
manufacturing and productivity, and an increased national dependence on raw material 
exports. Too strong of a dependence on resource exports—a problem often called the 
“resource curse” or the “Dutch disease”—can weaken the domestic manufacturing sector, 
even in a developed country.   

 In the long run, it may prove more advantageous to nurture U.S. manufacture and export 
of value-added products made from our natural resources—even if it is not quite as 
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profitable in the short run. For example, surplus natural gas could be used to increase the 
U.S. manufacture and export of products, such as chemicals, that use natural gas as a 
raw material. 

 The NERA Report has significant methodological issues. The proprietary NewERA model 
is not available for examination by reviewers outside of NERA. The application of this type 
of closed-source model to U.S. federal policy decisions seems inappropriate.  

 The limited documentation provided by NERA points to several unrealistic modeling 
assumptions, including: decision-makers’ perfect foresight regarding future conditions; 
zero profits in the production of goods and services; no change to monetary policy, even 
in the face of economy-wide demand and supply shocks; and constraints on how much 
the U.S. balance of trade can shift in response to opening LNG exports. 

 Full employment—also assumed in NERA’s modeling—is not guaranteed, and nothing 
resembling full employment has occurred for quite a few years. At the writing of this white 
paper, the U.S. unemployment rate stood at 7.8 percent of the labor force (that is, of those 
actively employed or seeking work).34 Furthermore, unemployed factory workers do not 
automatically get jobs in natural gas production, or in other industries.  

 The NERA Report used outdated AEO 2011 data when AEO 2012 data were available. 
These older data underestimate U.S. domestic consumption of natural gas. Accurate 
modeling of domestic demand for natural gas is essential to making a creditable case for 
the benefits of opening LNG exports. 

The Department of Energy is charged with determining whether or not approving applications—
and thus opening U.S. borders—for LNG exports is in the public interest. At this important juncture 
in the development of U.S. export and resource extraction policy, a higher standard for data 
sources, methodology, and transparency of analysis is clearly required. Before designating LNG 
exports as beneficial to the U.S. public, the Department of Energy must fully exercise its due 
diligence by considering a far more complete macroeconomic analysis, including a detailed 
examination of distributional effects. 

 

                                                           
34 December 2012 unemployment rate; U.S. Bureau of Labor Statistics, Labor Force Statistics from the Current 
Population Survey, Series ID: LNS14000000, Seasonal Unemployment Rate. 
http://data.bls.gov/timeseries/LNS14000000.  

http://data.bls.gov/timeseries/LNS14000000
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Appendix A 
This appendix contains source information for Figure 2: Applicants for LNG Export Licenses. 

Table A-1: Source information for Figure 3 

 
 

Company Status Publicly traded? Source Quantity
FTA Applications 
(Docket Number)

Non-FTA Applications 
(Docket Number)

Golden Pass 
Products LLC

Foreign / 
Domestic yes: XOM ExxonMobil

Golden Pass Products LLC is a joint venture between 
ExxonMobil Corp and Qatar Petroleum 
http://online.wsj.com/article/SB100008723963904443751045
77595760678718068.html#articleTabs%3Darticle

2.6 Bcf/d(d) Approved (12-88 -LNG)
Under DOE Review 
(12-156-LNG)

Lake Charles Exports, 
LLC

Foreign / 
Domestic

yes: SUG Southern 
Union Company, 
Foreign: BG Bg Group 
on London Stock 
Exchange

Lake Charles Exports LLC is a jointly owned subsidiary of 
Southern Union Company and BG Group 
http://www.fossil.energy.gov/programs/gasregulation/authoriz
ations/2011_applications/11_59_lng.pdf

2.0 Bcf/d (e) Approved (11-59-LNG) Under DOE Review 
(11-59-LNG)

Freeport LNG 
Expansion, L.P. and 
FLNG Liquefaction, 
LLC (h)

Foreign / 
Domestic

Foreign: stock 9532:JP 
(Osaka Gas Co., 
Japan)

Osaka Gas's subsidiary Turbo LNG, LLC has a 10% stake in 
FLNG Development, which is a parent company for Freeport 
LNG Expansion, L.P, which in turn is a parent company of 
FLNG Liquafaction LP 
http://www.freeportlng.com/ownership.asp

1.4 Bcf/d (d) Approved (12-06-LNG)
Under DOE Review 
(11-161-LNG)

Main Pass Energy 
Hub, LLC

Domestic
yes: MMR Freeport-
MacMoRan Exploration 
Co.

Freeport-MacMoRan Exploration Co. owns a 50% stake in 
Main Pass Energy Hub, LLC 
http://www.fossil.energy.gov/programs/gasregulation/authoriz
ations/2012_applications/12_114_lng.pdf

3.22 Bcf/d Approved (12-114-LNG) n/a

Gulf Coast LNG 
Export, LLC (i) Domestic privately held

97% owned by Michael Smit, 1.5 % each by trusts  
http://www.fossil.energy.gov/programs/gasregulation/authoriz
ations/2012_applications/12_05_lng.pdf

2.8 Bcf/d(d) Approved (12-05-LNG)
Under DOE Review 
(12-05-LNG)

Sabine Pass 
Liquefaction, LLC

Domestic yes: CQP Cheniere 
Energy Partners L.P

Sabine Pass Liquefaction is a subsidiary of Cheniere Energy 
Partners L.P 
http://www.cheniereenergypartners.com/liquefaction_project/li
quefaction_project.shtml 

2.2 billion 
cubic feet 
per
day (Bcf/d)  
(d)

Approved (10-85-LNG) #N/A

Cheniere Marketing, 
LLC Domestic

yes: LNG Cheniere 
Energy Inc.

Cheniere Marketing is a subsidiary of Cheniere Energy Inc. 
http://www.cheniere.com/corporate/about_us.shtml 2.1 Bcf/d(d) Approved (12-99-LNG)

Under DOE Review 
(12-97-LNG)
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Table A-1: Source information for Figure 3 (Continued) 

 
 

Company Status Publicly traded? Source Quantity
FTA Applications 
(Docket Number)

Non-FTA Applications 
(Docket Number)

Cameron LNG, LLC Domestic yes: SRE Sempra 
Energy

Cameron LNG is a Sempra affiliate  
http://cameron.sempralng.com/about-us.html

1.7 Bcf/d (d) Approved (11-145-LNG) #N/A

Gulf LNG Liquefaction 
Company, LLC Domestic

yes: KMI Kinder 
Morgan and GE 
General Electric (GE 
Energy Financial 
Services, a unit of GE)

KMI owns 50 pct stake in Gulf LNG Holdings 
http://www.kindermorgan.com/business/gas_pipelines/east/L
NG/gulf.cfm.  GE Energy Financial Services, directly and 
indirectly, controls its 50 percent stake in Gulf LNG 
http://www.geenergyfinancialservices.com/transactions/trans
actions.asp?transaction=transactions_archoldings.asp

1.5 Bcf/d(d) Approved (12-47-LNG)
Under DOE Review 
(12-101-LNG)

Excelerate 
Liquefaction Solutions 
I, LLC

Foreign / 
Domestic

Foreign: stock 
RWE.DE  domestic: 
privately held

Owned by Excelerate Liquefaction Solutions, source: 
http://www.gpo.gov/fdsys/pkg/FR-2012-12-06/html/2012-
29475.htm .  Those are owned by Excelerate Energy, LLC 
(same source).  THAT is owned 50% by RWE Supply & 
Tradding and 50% by Mr. George B. Kaiser (an individual).  
George Kaiser is the American $10B George Kaiser: 
http://en.wikipedia.org/wiki/George_Kaiser and 
http://excelerateenergy.com/about-us 

1.38 
Bcf/d(d)

Approved (12-61-LNG) Under DOE Review 
(12-146-LNG)

LNG Development 
Company, LLC (d/b/a
Oregon LNG)

Domestic privately held
Owned by Oregon LNG source: 
http://www.gpo.gov/fdsys/pkg/FR-2012-12-06/html/2012-
29475.htm 

1.25 
Bcf/d(d) Approved (12-48-LNG)

Under DOE Review 
(12-77-LNG)

Dominion Cove Point 
LNG, LP

Domestic yes: D Dominion source: https://www.dom.com/business/gas-
transmission/cove-point/index.jsp

1.0 Bcf/d (d) Approved (11-115-LNG) #N/A

Southern LNG 
Company, L.L.C.

Domestic yes: KMI Kinder 
Morgan

KMI owns El Paso Pipeline Partners source: 
http://investor.eppipelinepartners.com/phoenix.zhtml?c=2158
19&p=irol-newsArticle&id=1624861 .  El Paso Pipeline 
Partners owns El Paso Pipeline Partners Operating 
Company source: 
http://investing.businessweek.com/research/stocks/private/s
napshot.asp?privcapId=46603039 . El Paso Pipeline Partners 
Operating Company owns Southern LNG page 2 of 
http://www.ferc.gov/whats-new/comm-meet/2012/051712/C-
2.pdf 

0.5 Bcf/d(d) Approved (12-54-LNG) Under DOE Review 
(12-100-LNG)
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Table A-1: Source information for Figure 3 (Continued) 

 
 

Company Status Publicly traded? Source Quantity
FTA Applications 
(Docket Number)

Non-FTA Applications 
(Docket Number)

Waller LNG Services, 
LLC

Domestic privately held

Wholly owned by Waller Marine: 
http://www.marinelog.com/index.php?option=com_content&vi
ew=article&id=3196:waller-marine-to-develop-small-scale-lng-
terminals&catid=1:latest-news .  Waller Marine private: 
http://www.linkedin.com/company/waller-marine-inc.

0.16 Bcf/d Approved (12-152-LNG) n/a

SB Power Solutions 
Inc.

Domestic yes: SEB Seaboard
p. 2 of 
http://www.fossil.energy.gov/programs/gasregulation/authoriz
ations/Orders_Issued_2012/ord3105.pdf

0.07 Bcf/d Approved (12-50-LNG) #N/A

Carib Energy (USA) 
LLC

Domestic privately held http://companies.findthecompany.com/l/21346146/Carib-
Energy-Usa-Llc-in-Coral-Springs-FL

0.03 Bcf/d: 
FTA
0.01 Bcf/d: 
non-FTA  (f)

Approved (11-71-LNG) #N/A



Foreign Invested: 

 Freeport LNG Expansion, L.P. and FLNG Liquefaction, LLC (1.4 Bcf/d) 

o Freeport LNG Expansion, LP, (FLNG) is a Delaware limited partnership and a wholly 

owned subsidiary of Freeport LNG Development, LP.  FLNG Liquefaction is a Delaware 

limited liability company and a wholly owned subsidiary of FLNG Expansion. The 

principal place of business for both is TX. 

 FLNG Development is a Delaware limited partnership with 4 limited partners: (1) 

Freeport LNG investments, LLLP, a Delaware limited liability limited partnership, 

which owns a 20% limited partnership interest in FLNG Development; (2) ZHA 

FLNG Purchaser LLC, a Delaware limited liability company and wholly owned 

subsidiary of Zachary American Infrastructure, LLC which owns a 55% limited 

partnership interest in FLNG Development; (3) Texas LNG Holdings LLC, a 

Delaware limited liability company and wholly owned subsidiary of The Dow 

Chemical Company, which owns a 15% limited partnership interest in FLNG 

Development; and (4) Turbo LNG, LLC, a Delaware limited liability company and 

wholly owned subsidiary of Osaka Gas Co., Ltd. (Japanese gas company traded 

on the Tokyo Stock Exchange), which owns a 10% limited partnership interest in 

FLNG Development. 

 In addition to the limited partners, FLNG Development has one general partner 

that manages the company, Freeport LNG-GP, Inc., a Delaware corporation, 

which is owned 50% by an individual, Michael S. Smith, and 50% by 

ConocoPhillips Company. 

o http://www.freeportlng.com/ownership.asp 

 

 Lake Charles Exports, LLC (2.0 Bcf/d) 

Lake Charles Exports, LLC, is a jointly-owned subsidiary of Southern Union Company (NYSE: 

SUG) and BG Group. 

o Southern Union Group: Headquartered in Houston, a subsidiary of ETP Holdco. 

o BG Group: Headquartered in the UK. BG Group is a publicly listed company on the 

London Stock Exchange and is also listed on the US over-the-counter market known as 

“International OTCQX”. 

o http://www.energytransfer.com/ownership_overview.aspx 

o http://www.bg-group.com/AboutBG/Profile/Pages/BGProfile.aspx 

 

 Jordan Cove Energy Project, L.P. (1.2 Bcf/d: FTA; 0.8 Bcf/d: non-FTA) 

o Jordan Cove Energy Project is being developed by Veresen Inc.(formerly Fort Chicago 

Energy L.P.) 

 Veresen is a Calgary, Alberta based company listed on the Toronto Stock 

Exchange (TSE: VSN) active in the energy infrastructure investment sector. 

o http://www.jordancoveenergy.com/about.htm 

http://www.freeportlng.com/ownership.asp
http://www.energytransfer.com/ownership_overview.aspx
http://www.bg-group.com/AboutBG/Profile/Pages/BGProfile.aspx
http://www.jordancoveenergy.com/about.htm


 Golden Pass Products LLC (2.6 Bcf/d) 

o Golden Pass Products, is a partnership of foreign state owned Qatar Petroleum 

International (70%) and ExxonMobil affiliates (30%). 

o http://goldenpassproducts.com/ 

 

 CE FLNG, LLC (1.07 Bcf/d) 

o CE FLNG is a subsidiary of Cambridge Energy Holdings, LCC (CEH) which is owned by 

Cambridge Energy Group Limited (CEGL). CE FLNG's affiliate Cambridge Energy, LCC (CE) 

is a marketer of natural gas. 

o Cambridge Energy Group Limited (CEGL) is a Bermuda-incorporated energy company 

listed on the Bermuda Stock Exchange (BSX) at CEGL. 

o http://www.bsx.com/CompanyDisplay.asp?CompanyID=1099937826 

 

 Pangea LNG (North America) Holdings, LLC (1.09 Bcf/d) 

o The exact legal name of Pangea is Pangea LNG (North America) Holdings, LLC. Pangea is 

a wholly owned subsidiary of Pangea LNG B.V., a Netherlands-based company that is 

developing floating LNG liquefaction and storage solutions around the globe. Pangea 

LNG B.V.’s ordinary shares are owned by DSME (70%), D&H Solutions AS (20%) and 

NextDecade International Coöperatief U.A. (“NextDecade International”) (10%). 

o DSME is a South Korea-based company whose major shareholders consist of Korea 

Development Bank (31.27%) and Korea Asset Management Corporation (19.11%), with 

the remaining shares being widely-held (with no individual entities holding five (5) 

percent or more of DSME’s shares). Treasury shares comprise 1.2% of the total shares of 

DSME. D&H Solutions AS is a Norwegian-based joint venture company that is owned by 

Hemla II AS (50%) and DSME (50%). NextDecade International is a Netherlands based 

cooperative and has six (6) individual investors from the United States, Spain and The 

Netherlands. 

o Consistent with an executed Letter of Intent, Pangea is working closely with Statoil 

North America, Inc. (“Statoil”) on the development of the ST LNG Project. Statoil North 

America, Inc. operates as a holding company. The company, through its subsidiaries, 

engages in the exploration and development of oil and gas deposits in the Gulf of 

Mexico. It offers crude oil, petrol, propane, and butane. The company was incorporated 

in 1987 and is based in Stamford, Connecticut. Statoil North America, Inc. operates as a 

subsidiary of Statoil ASA.  

o Statoil ASA (NYSE: STO) , trading as Statoil and formerly known as StatoilHydro, is a 

Norwegian oil and gas company. The Government of Norway is the largest shareholder 

in Statoil with 67% of the shares. 

o Statoil and Pangea are in active negotiations with respect to Statoil North America 

procuring up to a 50% equity stake in the ST LNG Project and utilizing up to 50% of the 

liquefaction and export capacity of the ST LNG Project. 

http://goldenpassproducts.com/
http://www.bsx.com/CompanyDisplay.asp?CompanyID=1099937826


o http://www.fossil.energy.gov/programs/gasregulation/authorizations/2012_application

s/12_174_lng.pdf 

o http://en.wikipedia.org/wiki/Statoil 

o http://www.nyse.com/listed/sto.html 

 

 Magnolia LNG, LLC (0.54 Bcf/d) 

o Magnolia LNG, LLC, a limited liability company organized under the laws of Delaware, 

and a wholly owned indirect subsidiary of Liquefied Natural Gas Limited ("LNG Limited"). 

Magnolia LNG's principal place of business is in Perth Western Australia. LNG Limited is 

a publicly listed Australian company with the objective of identifying and developing 

LNG projects in Australia and overseas. 

o http://www.lnglimited.com.au/IRM/Company/ShowPage.aspx/PDFs/1815-

78684834/PositionSecuredintheDynamicUSALNGMarket 

o http://www.fossil.energy.gov/programs/gasregulation/authorizations/2012_application

s/12_183_lng.pdf 

Domestically Owned: 

 Sabine Pass Liquefaction, LLC (2.2 Bcf/d) 

o Sabine Pass Liquefaction LLC is a subsidiary under Cheniere Energy Partners, L.P. 

o Cheniere Energy Partners, L.P (NYSE: CQP) is a Delaware limited partnership formed by 

Cheniere Energy, Inc. Through its wholly owned subsidiary, Sabine Pass LNG, Cheniere 

LP owns and operates the Sabine Pass LNG receiving terminal. 

o Cheniere Energy, Inc. (NYSE Amex Equities: LNG), a Delaware corporation, is a Houston-

based energy company primarily engaged in LNG-related businesses.  Owns and 

operates the Sabine Pass LNG receiving terminal in Louisiana through its 89.3% 

ownership interest in and management agreements with Cheniere Energy Partners, L.P. 

(NYSE: CQP), which is a publicly traded partnership created in 2007. 

o References: 

http://www.cheniereenergypartners.com/liquefaction_project/liquefaction_project.sht

ml 

o http://www.cheniere.com/corporate/about_us.shtml 

 

 Carib Energy (USA) LLC (0.03 Bcf/d: FTA; 0.01 Bcf/d: non-FTA) 

o Carib is a Delaware limited liability company, with principal base of business in Coral 

Springs, Florida. Stock in Carib is held equally by Everything for Gas International LLC 

d/b/a EFG Industries, a Florida limited liability company based in Coral Springs, Florida, 

and Argosy Transportation Group, Inc., a Texas limited liability company based in 

Bellaire Texas. 

o http://www.fossil.energy.gov/programs/gasregulation/authorizations/2011_application

s/11_141_lng.pdf 

 

http://www.fossil.energy.gov/programs/gasregulation/authorizations/2012_applications/12_174_lng.pdf
http://www.fossil.energy.gov/programs/gasregulation/authorizations/2012_applications/12_174_lng.pdf
http://en.wikipedia.org/wiki/Statoil
http://www.nyse.com/listed/sto.html
http://www.lnglimited.com.au/IRM/Company/ShowPage.aspx/PDFs/1815-78684834/PositionSecuredintheDynamicUSALNGMarket
http://www.lnglimited.com.au/IRM/Company/ShowPage.aspx/PDFs/1815-78684834/PositionSecuredintheDynamicUSALNGMarket
http://www.fossil.energy.gov/programs/gasregulation/authorizations/2012_applications/12_183_lng.pdf
http://www.fossil.energy.gov/programs/gasregulation/authorizations/2012_applications/12_183_lng.pdf
http://www.cheniereenergypartners.com/liquefaction_project/liquefaction_project.shtml
http://www.cheniereenergypartners.com/liquefaction_project/liquefaction_project.shtml
http://www.cheniere.com/corporate/about_us.shtml
http://www.fossil.energy.gov/programs/gasregulation/authorizations/2011_applications/11_141_lng.pdf
http://www.fossil.energy.gov/programs/gasregulation/authorizations/2011_applications/11_141_lng.pdf


 Dominion Cove Point LNG, LP (1.0 Bcf/d) 

o DCP is a limited partnership organized in Delaware with its principal place of business in 

MD and VA. DCP currently owns the Cove Point LNG Terminal. DCP is a subsidiary of 

Dominion Resources, Inc., one of the nation’s largest producers and transporters of 

energy. Dominion Resources, Inc. is a publically traded company organized in VA and 

traded on the NYSE with ticker D. 

o http://www.fossil.energy.gov/programs/gasregulation/authorizations/2011_applicati

ons/11_115_lng.pdf 

 

 Cameron LNG, LLC (1.7 Bcf/d) 

o Affiliate of Sempra LNG, subsidiary of Sempra Energy, (NYSE: SRE), an American natural 

gas utilities holding company based in San Diego, California. 

o http://cameron.sempralng.com/ 

 

 Gulf Coast LNG Export, LLC (2.8 Bcf/d) 

o Gulf Coast LNG Export, LLC is a Delaware limited liability company. 97% of Gulf Coast 

stock is owned by Michael Smith, an individual. The Kaily Morgan Smith Irrevocable 

Trust and the Tara Marielle Smith Irrevocable Trust each own 1.5%. Mr. Smith is the 

founder and former Chairman and CEO of Basin Exploration Company. Mr. Smith is also 

the founder and current Chairman and CEO of Freeport LNG Development, LP. 

o http://www.fossil.energy.gov/programs/gasregulation/authorizations/2012_application

s/12_05_lng.pdf 

 

 Gulf LNG Liquefaction Company, LLC (1.5 Bcf/d) 

o GLLC is a wholly owned subsidiary of Gulf LNG Holdings Group, LLC ("Gulf LNG 

Holdings"). El Paso LLC (acquired by U.S. publically owned Kinder Morgan , NYSE: KMI), 

through its directly-owned subsidiary, Southern Gulf LNG Company, LLC, owns a 50% 

interest in Gulf LNG Holdings. 

o GE Energy Financial Services, a unit of GE (U.S. public, NYSE: GE), directly and indirectly 

owns a (46%) interest in Gulf LNG Holdings. Other investors, including, Atlas Energy, LP 

(a publicly traded master limited partnership NYSE: ATLS), Magnetar Capital (private 

company headquartered in IL), Tortoise Capital Resources Corp. (publically traded at the 

NYSE under TTO, changed to CORR in 12/2012) and Triangle Peak Partners Private 

Equity, LP, as well as funds and accounts under management by BlackRock Investment 

Management, LLC, (publically traded as NYSE: BLK) indirectly own the remaining four 

percent interest of Gulf LNG Holdings. 

o http://www.fossil.energy.gov/programs/gasregulation/authorizations/2012_application

s/12_47_lng.pdf 

o http://www.atlasenergy.com/about-atlas-energy/ 

o http://www.tortoiseadvisors.com/tto.cfm 

 

http://www.fossil.energy.gov/programs/gasregulation/authorizations/2011_applications/11_115_lng.pdf
http://www.fossil.energy.gov/programs/gasregulation/authorizations/2011_applications/11_115_lng.pdf
http://cameron.sempralng.com/
http://www.fossil.energy.gov/programs/gasregulation/authorizations/2012_applications/12_05_lng.pdf
http://www.fossil.energy.gov/programs/gasregulation/authorizations/2012_applications/12_05_lng.pdf
http://www.fossil.energy.gov/programs/gasregulation/authorizations/2012_applications/12_47_lng.pdf
http://www.fossil.energy.gov/programs/gasregulation/authorizations/2012_applications/12_47_lng.pdf
http://www.atlasenergy.com/about-atlas-energy/
http://www.tortoiseadvisors.com/tto.cfm


 LNG Development Company, LLC (d/b/a Oregon LNG) (1.25 Bcf/d) 

o Oregon LNG has its principal place of business in Warrenton, Oregon and is 

headquartered in Vancouver, Washington. 

o http://www.fossil.energy.gov/programs/gasregulation/authorizations/2012_application

s/12_48_lng.pdf 

o http://www.oregonlng.com/index.php 

 

 SB Power Solutions Inc. (0.07 Bcf/d) 

o SPS is a Delaware corporation with its principal base of business in Merriam, Kansas. 

Stock in SPS is held wholly by Seaboard Corporation, a corporation incorporated in the 

State of Delaware. 

o http://www.fossil.energy.gov/programs/gasregulation/authorizations/Orders_Issued_2

012/ord3105.pdf 

 

 Southern LNG Company, L.L.C (0.5 Bcf/d) 

o SLNG is a wholly owned subsidiary of El Paso Pipeline Partners Operating Company, LLC.  

El Paso Pipeline Partners Operating Company, LLC is a wholly owned subsidiary of El 

Paso Pipeline Partners, LP (EPB). EPB is a Delaware master limited partnership publically 

traded on the NYSE as EPB. El Paso Pipeline Partners is a Kinder Morgan Company 

(NYSE: KMI). 

o http://www.fossil.energy.gov/programs/gasregulation/authorizations/2012_application

s/12_54_lng.pdf 

o http://www.eppipelinepartners.com/ 

 

 Excelerate Liquefaction Solutions I, LLC (1.38 Bcf/d) 

o Excelerate Liquefaction Solutions I, LLC, is a limited liability company organized under 

the laws of Delaware and a wholly-owned subsidiary of Excelerate Liquefaction 

Solutions, LLC. Principal place of business of ELS is TX. 

 

 Cheniere Marketing, LLC (2.1 Bcf/d) 

o Cheniere Marketing, LLC is an indirect subsidiary of Cheniere Energy, Inc. and is affiliated 

with the developers of the CCL Project. Cheniere Energy, Inc. (NYSE Amex Equities: LNG), 

a Delaware corporation, is a Houston-based energy company primarily engaged in LNG-

related businesses. 

 

 Main Pass Energy Hub, LLC (3.22 Bcf/d) 

o Main Pass Energy Hub, LLC is jointly owned (50%) by New Orleans, LA based Freeport-

McMoRan Energy, LLC (FME) a subsidiary of McMoRan Exploration Co. (NYSE: MMR) 

and (50%) by Houston, TX based United LNG, LP (ULNG). 

o http://www.fossil.energy.gov/programs/gasregulation/authorizations/2012_application

s/12_114_lng1.pdf 

http://www.fossil.energy.gov/programs/gasregulation/authorizations/2012_applications/12_48_lng.pdf
http://www.fossil.energy.gov/programs/gasregulation/authorizations/2012_applications/12_48_lng.pdf
http://www.oregonlng.com/index.php
http://www.fossil.energy.gov/programs/gasregulation/authorizations/Orders_Issued_2012/ord3105.pdf
http://www.fossil.energy.gov/programs/gasregulation/authorizations/Orders_Issued_2012/ord3105.pdf
http://www.fossil.energy.gov/programs/gasregulation/authorizations/2012_applications/12_54_lng.pdf
http://www.fossil.energy.gov/programs/gasregulation/authorizations/2012_applications/12_54_lng.pdf
http://www.eppipelinepartners.com/
http://www.fossil.energy.gov/programs/gasregulation/authorizations/2012_applications/12_114_lng1.pdf
http://www.fossil.energy.gov/programs/gasregulation/authorizations/2012_applications/12_114_lng1.pdf


o http://www.unitedlng.com/mpeh-llc/ 

 

 Waller LNG Services, LLC (0.16 Bcf/d) 

o Waller LNG Services, LLC is doing business as Waller Point LNG. Waller Point LNG is a 

limited liability company formed under the laws of TX and authorized to transact 

business in Louisiana. Waller Point LNG is a wholly owned subsidiary of Waller Energy 

Holdings, LLC, a TX limited liability company. Waller Energy Holdings, LLC is a wholly 

owned subsidiary of Waller Liquefaction, L.P, a TX limited partnership, of which the 

General Partner is Waller LNG GP, LLC, a TX limited liability company wholly owned by 

Waller Marine, Inc., a TX corporation. Waller Marine is a developer of LNG terminals and 

LNG storage and transportation vessels, and is the developer of the Waller Point LNG 

Terminal. Waller Point LNG is authorized to do business in the States of TX and LA. 

o http://www.fossil.energy.gov/programs/gasregulation/authorizations/2012_application

s/12_152_lng.pdf 

o http://www.wallermarine.com/index.php 

 

http://www.unitedlng.com/mpeh-llc/
http://www.fossil.energy.gov/programs/gasregulation/authorizations/2012_applications/12_152_lng.pdf
http://www.fossil.energy.gov/programs/gasregulation/authorizations/2012_applications/12_152_lng.pdf
http://www.wallermarine.com/index.php
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Introduction

      How does distributive justice--for short, “equity”--bear on the regulation of health and safety risks? And what are the

analytical tools that risk regulators should use to incorporate equity concerns into their decisionmaking? This Article proposes an

answer to these vital questions which is novel, but also firmly grounded in the social-welfare-function tradition in welfare

economics. The distributive impacts of risk regulation policies should be evaluated with reference to a social welfare function,

with the status quo and each possible policy conceptualized as a probability distribution across population profiles consisting of

lifetime income-health-longevity histories for each member of the population.

      No clear paradigm for equity analysis has yet emerged in governmental practice.  The contrast with risk assessment and cost-

benefit analysis is stark.  Highly sophisticated procedures for risk assessment and cost-benefit analysis currently exist.  These

procedures are employed by regulators, carefully *2 monitored by oversight bodies, and supported by large bodies of scholarly

work. [FN1] Equity analysis, on the other hand, is inchoate and haphazard. Executive Order 12,866, the chief legal instrument

governing agency policy analysis, states that agency regulations should maximize net benefits and then proceeds to explain that



benefits include “distributive impacts” and “equity.” [FN2] But the net-benefits-maximization test of traditional cost-benefit

analysis is insensitive to distributional considerations. Executive Order 12,866 provides no guidance about the meaning of

“distributive impacts” and “equity,” nor about how these considerations should be incorporated into cost-benefit analysis. The

Office of Management and Budget (“OMB”) guidance document regarding compliance with Executive Order 12,866 is lengthy and,

on many issues, quite specific. When it comes to distributive analysis, however, the OMB guidance is brief and vague. [FN3]

      Equity considerations are more specifically discussed by a different presidential directive.   Executive Order 12,898, the

Environmental Justice order, states that: “[t]o the greatest extent practicable and permitted by law, . . . each Federal agency shall

make achieving environmental justice part of its mission by identifying and addressing, as appropriate, disproportionately high

and adverse human health or environmental effects of its programs, policies, and activities on minority populations and low-

income populations in the United States.” [FN4] This order adopts a particular conception of risk equity: namely, a social-gradient

conception of equity, which sees an inequitable policy as one whose impacts on socially disadvantaged groups are less favorable

than its impacts on socially advantaged groups. Further, Executive Order 12,898 is quite specific in identifying low-income and

minority status as the relevant markers of social disadvantage. [FN5]

      However, techniques for implementing an environmental justice/social gradient conception of risk equity in agency

decisionmaking remain unsettled.  The scholarly literature on environmental justice, which is now quite substantial, has focused

on testing factual hypotheses about whether waste dumps, hazardous waste processors, sources of air pollution, or other risk *3

sources tend to be located in minority or low-income areas, and whether such skews are caused by racial or socioeconomic bias.

[FN6] Less work has been done creating tools to measure the degree of inequality between members of advantaged and

disadvantaged groups with respect to the effects of health and safety hazards, and for measuring the equity impact of policies

that mitigate these hazards. [FN7] EPA, the largest of the federal agencies that regulate health and safety risks, and generally the

most advanced in the development of policy tools, has given some attention to implementing environmental justice. There is an

environmental justice office within EPA, and a number of guidance documents and letters have been issued. [FN8] Yet

environmental justice analysis still plays a very small role within EPA decisionmaking--as compared to cost-benefit analysis, let

alone risk assessment, which is pervasive. [FN9] Nor has the agency resolved upon a set of concrete procedures and metrics for

structuring the analysis. [FN10]

       *4 Academic scholarship about risk equity has also failed to advance very far. An important exception, already mentioned, is

the literature on environmental justice. The social-gradient model, developed in that literature, does provide a relatively clear

conception of distributive justice. However, as I shall argue below, the conception is a problematic one. Relatively little academic

work has been done to develop and make workable competing conceptions of risk equity. At least in the United States, neither

economists nor the toxicologists and other scholars who write about risk assessment have done so to any substantial degree.

      Health economists abroad, particularly in Britain, have discussed the possible use of equity weights in QALY-based policy

analysis. [FN11] This work has had no influence on U.S. governmental bodies, and appears to have had little influence on

academic economists in the United States. Economists in this country have done some work quantifying the “incidence” of the

costs of environmental policies on different groups, and have also written about the possible use of “distributional weights”

within cost-benefit analysis. [FN12] But the volume of economic writing on these equity matters is fairly small compared to the

vast U.S. literature on cost-benefit analysis. Finally, some scholarship within risk assessment does address equity issues, in

particular suggesting that regulatory attention to “individual risk” rather than population risk (total deaths) is required by equity.

[FN13] However, scholarship of this sort represents a small fraction of the corpus of work produced by risk assessment scholars,

and has not succeeded in producing an influential conception of equity.

      The inattention to risk equity by U.S. economists may reflect the old and still lingering view that welfare economics becomes



subjective and inappropriately value-laden once it goes beyond endorsing Pareto-efficiency.  The risk assessors' inattention may

reflect their self-understanding as scientists who make no normative claims whatsoever.  Whatever the cause, risk equity as a

topic of scholarly discourse remains something of a vacuum.

      This Article is intended to help fill that vacuum by advancing a new conception of risk equity.  I suggest that health and safety

agencies might evaluate the equity impacts of their policies by applying a variety of plausible utility functions and equity-

regarding social welfare functions (“SWFs”), with the recognition that health, longevity and income are all important determinants

of individual well-being, and the understanding that both the status quo and any given policy have an uncertain effect on

individuals' longevity, health, and income. The status quo should be understood as a probability distribution across population

profiles, each consisting of a lifetime health and income history for each member of the population. A policy *5 would perturb this

distribution and lead to a different set of probabilities for possible profiles. A utility function assigns a lifetime utility to each

individual's longevity-health-income history. With this utility function in hand, the equity analyst can convert each population

profile of individual longevity-health-income histories into a population profile of individual lifetime utilities. The status quo, and

each policy, become probabilistic packages of population utility profiles. Plausible SWFs are then applied to these packages.

      I will call this conception of risk-equity analysis “probabilistic population profile analysis” (“PPPA”). This conception is firmly

grounded in the notion of an SWF: a construct that has been developed within a branch of welfare economics which is

comfortable making normative claims about equity, and that has been mainly applied to questions of optimal tax policy. The

contribution of this Article is to explain how the SWF notion might be operationalized in the domain of risk regulation, through

PPPA, and to defend that approach as feasible (at least in the foreseeable future) and normatively attractive.

      Part I of the Article criticizes existing approaches to risk equity: the environmental-justice or social-gradient paradigm; the

notion that equity concerns the distribution of individual risks; QALY-based analysis with equity weights; incidence analysis;

“inclusive” equality measurement; and cost-benefit analysis with distributional weights.

      Part II defends the PPPA approach.  I summarize the notion of an equity-regarding SWF, which grounds the approach.  I then

describe PPPA in detail and argue that the approach is foreseeably, if not immediately, feasible.  Techniques would need to be

developed to predict the impact of policies on each individual's lifetime “holdings” of both income and health/longevity. However,

such techniques represent an incremental, not radical, extension of existing risk assessment and incidence analysis

methodologies. Optimal tax scholarship has already provided a range of plausible SWFs. In particular, PPPA should rely on the

so-called Atkinsonian family of SWFs, as well as the rank-weighted SWF, in analyzing risk policies.

      Existing scholarly literatures do not contain the information needed to calibrate the utility function that would map individuals'

longevity-health-income histories onto utility numbers--the utility numbers that are the arguments for the SWF.  This gap can and

should be filled through survey research.  Until such research takes place, one possibility is to ignore health as a component of

utility, and to employ the “constant relative risk aversion” utility function to attach utilities to life histories (now understood as

lifetime income sequences). The constant relative risk aversion functional form has been extensively studied by economists, and

estimates of the coefficient of relative risk aversion are available. Another possibility is to assume that lifetime utility as a function

of health and income is additive across periods and multiplicative within periods, i.e., takes the form of

TABULAR OR GRAPHIC MATERIAL SET FORTH AT THIS POINT IS NOT DISPLAYABLE

       *6 where hi,t is individual i's health in period t, yi,t is her income in period t, and q(hi,t) and v(yi,t) are “subutility” functions

measuring the value of health and income, respectively, in each period. [FN14] It could then be assumed that v(yi,t) takes the

constant relative risk aversion form. Existing data about individual willingness-to-pay and willingness-to-accept for health could



be used to estimate the within-period health function q(hi,t).

      PPPA represents a social-welfare-function approach to equity analysis that is quite general and can extend beyond risk

regulation--for example, to estimate the equity impacts of tax-and-transfer policies, or of spending to fund public goods.  But

decision-cost and measurement considerations mean that the general approach will be developed differently in different

areas.  For example, in the case of a policy that funds or defunds national parks, it would be crucial to include individuals'

recreational activities as a determinant of their utilities.  In the case of risk regulation, where the main effects on individual well-

being occur via changes in health, longevity, and income, recreational activities as an input to individual utility, and therewith the

SWF, can (plausibly) be ignored.  The Article therefore focuses on risk regulation and risk equity, elaborating the application of a

social-welfare-function approach to that particular policy domain in the form of PPPA.

I. Existing Approaches to Risk Equity

A. Environmental Justice

       Executive Order 12,898, as well as much of the scholarly writing under the heading of environmental justice, adopts a social-

gradient conception of risk equity. [FN15] A policy implicates environmental justice insofar as it has a disproportionately negative

impact on certain socially disadvantaged groups. The policy (1) imposes costs on at least some group members; and (2) those

costs are disproportionately larger than the costs it imposes on non-members. [FN16]

       *7 In focusing on disadvantaged groups and disparate impact, this social-gradient conception of risk equity is similar to the

view that the Equal Protection Clause of the U.S. Constitution proscribes laws that have a disparate impact on racial minorities--a

view which the Supreme Court has not incorporated into its justiciable doctrines enforcing that Clause, [FN17] but is arguably

reflected in employment discrimination statutes. [FN18] The social-gradient conception is also adopted in much of the literature on

health equity. [FN19] Environmental justice scholars typically focus their attention on toxic hazards or environmental disamenities,

while the health equity literature typically concerns social skews in health generally or in health care. But these two literatures

share, as their basic normative concern, the principle that members of socially disadvantaged groups ought not to fare especially

badly with respect to health or longevity.

      A fundamental difficulty with the environmental justice/social gradient approach is that it overlooks inequalities among

individuals who are not members of the groups counted as socially disadvantaged.  Consider the framework of Executive Order

12,898, which enjoins agencies to address disproportionately high health effects on minority populations and low-income

populations. Under this framework, the distribution of health and longevity among non-impoverished white individuals--those

who fall into neither of the two categories highlighted by the Executive Order--is not seen as an equity concern.

      For example, a deregulatory policy that raises air pollutant levels might increase death and morbidity among individuals with

respiratory diseases, including some individuals who are neither racial minorities nor have low incomes.  Another example:

permitting a dangerous product might cause some children to die, including some non-impoverished white children.  These look

like potential inequities, simply by virtue of the impact of the policies within the subpopulation of non-impoverished white

individuals, and quite apart from their effect on poor individuals or racial minorities.



       *8 This is not to say that a policy's impact on poor individuals or racial minorities is not an equity concern. Of course it is. It is

rather to say that there is an additional equity concern in these examples, which Executive Order 12,898--framed in terms of

disparate impact on minority and low-income groups--does not capture. In the pollution example, some non-impoverished whites

have the further advantage of good health; others in this group do benefit from being white and having adequate incomes, but

have the misfortune to suffer chronic diseases. The gap between their well-being and that of their luckier counterparts is increased

by the deregulatory policy. Similarly, in the dangerous product example, some non-impoverished whites have the further

advantage of living a full lifespan while others suffer the misfortune of premature death. Permitting the dangerous product has the

effect of expanding the size of this unfortunate group.

      The objection might be framed as follows.  There are various measurable dimensions of well-being, from D1 to DK. The benefit

of being white in a society with a history of oppression of non-whites is one such “dimension.” So is income. So is health. So is

longevity. The disparate-impact analysis set forth by Executive Order 12,898 focuses on a subset of these dimensions, D1 to DJ,

where J<K. That analysis takes a dimension Di within the subset and asks whether a hazard increases skews in well-being or

aspects of well-being between those who are at a high level with respect to Di and those who are at a low level. What this

approach ignores are inequalities among those individuals who are all at a reasonably high level for each Di with i <= J, but some

of whom are at a low level for some Di with i > J.

      The environmental justice theorist has two possible responses to this objection.  The first is to expand the set of dimensions

along which policy skews are measured.  We might say that a policy triggers environmental justice concerns if it has a disparate

impact on racial minorities, low-income groups, or women, disabled individuals, those in poor health, children, or the

aged.  Indeed, some of the scholarly literature pushes in this direction. [FN20] The problem here is how to aggregate a policy's

equity effects along these multiple dimensions to arrive at an overall equity evaluation of the project. Imagine that we have some

measure, S, of disparate impact. (The existing literature on health equity offers a variety of proposals as to what S might be.)

[FN21] A policy might have a high S score with respect to D1, a low S score with respect to D2, and so forth. That is to say, it

might impose costs on individuals with low D1 levels that tend to be much greater, in absolute or proportional terms, than its

costs for individuals with higher D1 levels; but also impose costs on individuals with low D2 levels that tend to be the same or

even lower (in absolute or proportional terms) than its costs for individuals with higher D2 levels. The policy has a highly

disparate impact along the *9 D1 axis, but a zero or reverse disparate impact along the D2 axis--and so forth for axes D3 through

DK.

      If all the measurable dimensions of well-being are included as potential axes for disparate impact, the straightforward answer to

this inter-axis aggregation problem is to move away from dimension-specific disparate-impact measures to a single population-

wide measure of inequality.  Since a skew in well-being or aspects of well-being between those at a low and those at a high level

with respect to any one of the Di raises a distributive concern, why not ask how each individual fares, all things considered, as a

consequence of her various attainments along the various dimensions D1 through DK; and then apply some metric of inequality

to the population distribution of these overall attainments? The environmental-justice approach thereby morphs into the PPPA

approach.

      But the environmental justice theorist need not be led down this path.  Instead, she might insist that the attributes highlighted

by Executive Order 12,898 are distinctive. Being a racial minority, or lacking an adequate income, are not merely determinants of

well-being. These characteristics are socially salient and have a particular social function that renders them uniquely important as

a matter of distributive justice. As Paula Braveman, a leading health-equity scholar, and a co-author explain:



       [e]quity in health . . . [is] the absence of systematic disparities in health . . . between social groups who have different

levels of social advantage/disadvantage--that is, different positions in a social hierarchy.

      . . . .

      Underlying social advantage or disadvantage refers to wealth, power, and/or prestige--that is, the attributes that define how

people are grouped in social hierarchies. [FN22]

      Being black or low-income is socially disadvantaging; these characteristics lower social status. And, in Braveman's view, it is

health disparities between high-social-status and lower-social-status individuals that health-equity measures should seek to

capture. [FN23]

      Perhaps the fullest elaboration and defense of this view is provided by the philosopher Iris Marion Young.  She argues that

“claims about social justice that invoke equality usually require comparison of groups on measures of well-being or advantage . . .

. Assessment of inequality in terms of the comparison of individuals yields little basis for judging injustice.” [FN24] Young's

argument rests on two premises about the connection between distributive justice and inequality. The first is that unjust

inequalities involve *10 an absence of choice and responsibility on the part of the worse-off individuals. “If the causes of an

inequality lie in the uncoerced and considered decisions and preferences of the less well-off persons, for example, then the

inequality is probably not unjust.” [FN25] The second premise is that inequalities which are not socially caused are also not

unjust, or at least not as seriously unjust as socially caused inequalities. “To the extent that injustices are socially caused, . . . [the

correct] conception of justice claims that democratic political communities are responsible collectively for remedying such

inequalities, perhaps more than they are obliged to remedy the effects of so-called ‘brute luck.”’ [FN26] These two premises lead

Young to conclude that an inequality must be a “structural inequality”--a difference in well-being or advantage as a result of

social hierarchy--to be a central concern of distributive justice. Such differences are, clearly, both socially caused and not the

responsibility of the low-status individuals.

       Structural inequality . . . consists in the relative constraints some people encounter in their freedom and material well-

being as the cumulative effect of the possibilities of their social positions, as compared with others who in their social

positions have more options or easier access to benefits. . . .  Unlike the individualized attributes of native ability that often

concern equality theorists, . . . structural inequalities are socially caused. [FN27]

      Further, “individuals alone are not responsible for the way they are enabled or constrained by structural relations.” [FN28]

      On the issue of individual choice and responsibility, Young's analysis involves a non sequitur.  The fact that some individuals

are worse off than others by virtue of differing ranks in the social hierarchy is a sufficient condition for the worse-off individuals

to lack responsibility for the inequality.  But it is not a necessary condition.  Individuals who have a high place in the social

hierarchy--they are white, male, and have decent incomes-- can surely suffer “brute luck” with respect to other determinants of

well-being, for example by ingesting a toxin or being thrown from an automobile, and end up worse off than others through no

fault of their own. [FN29]

       *11 The second aspect of Young's argument, one I cannot fully address here, involves the distinction between social and

nonsocial causation. [FN30] If an asteroid containing extraterrestrial carcinogens strikes Missouri without warning, then the

inequality between those Missourians who incur cancer as a result of the asteroid, and healthy residents of Missouri or the other

forty-nine states, is not (it would seem) socially caused. Does that mean that society has no moral obligation to redress the

inequality? Imagine that the bark of a rare tree turns out to be uniquely effective in combating the extraterrestrial toxins, and is also



effective for some widespread, nonserious symptom (an annoying rash). Is the choice of how to use the bark simply a matter of

overall well-being or efficiency?

      A plausible answer is no.  One might agree that (1) morally significant inequality involves an absence of responsibility on the

part of the affected individuals; and that (2) the moral obligation to redress such inequality falls on governmental bodies and other

powerful actors, rather than individuals who are powerless to redress it (“ought implies can”); without accepting the further

proposition that (3) governmental bodies and other powerful actors lack a moral obligation to redress inequalities that are not

socially caused. A different response to Young's argument is to accept this last proposition--to accept the moral importance of

social causation--but also insist that social causation is present for most of the health and safety impacts that risk regulators

address, even if it is not for the Missouri asteroid. For example, deaths to high-status individuals because of chemical toxins in a

waste dump are not caused by the social hierarchy, or by the individuals' position in it, but these deaths are partly caused by a

legal regime (a kind of social product) that permitted the establishment of the dump in the first place.

      In sum, the environmental justice/social gradient account of risk equity is surely correct to insist that differences in well-being

flowing from differences in social position are a major concern of distributive justice.  Where the account goes awry is in

suggesting that these d ifferences are the sole concern of distributive justice.  Differences between individuals who have the same

social status can also be unfair--for example, differences in health or longevity among equal-status individuals.  Environmental

justice is therefore an incomplete conception of risk equity.

B. “Individual Risk” Thresholds and Distributions

      An “individual risk” test measures the risk of fatality, disease, or injury imposed on some specified person by a hazard. Such

tests are a key component of the regulation of carcinogens and radiation by U.S. agencies. [FN31] For example, EPA's criteria for

mitigating the risks of abandoned waste sites *12 require that a clean-up occur if the incremental lifetime cancer risk to the person

maximally at risk from a site exceeds 1 in 10,000, and that any clean-up bring that risk to within the range of 1 in 10,000 to 1 in 1

million. [FN32] FDA regulates carcinogens in food additives by refusing to license an additive which imposes an incremental

lifetime cancer risk on the person consuming a large amount of the additive (specifically, the 90
th

 percentile consumer) exceeding 1

in 1 million. [FN33] The Clean Air Act requires that EPA set pollution levels for carcinogenic pollutants by first using a

technology-based approach and then considering a lower level if the incremental lifetime cancer risk to the maximally exposed

individual exceeds 1 in  1 million. [FN34] OSHA will not intervene to reduce the levels of a toxin currently present in the workplace

unless the incremental lifetime cancer risk to a worker exposed to the toxin for his entire working life exceeds (or at least is not too

far below) 1 in 1,000. [FN35] One of the Nuclear Regulatory Commission's principal safety goals for structuring the licensure and

regulation of nuclear plants has been that individuals living close to plants not incur an annual risk of dying in a reactor accident

that exceeds 1 in 2 million. [FN36] Many similar examples could be provided.

      Risk assessment scholars sometimes suggest that regulatory attention to “individual risk” levels is justified by equity

considerations. [FN37] The current regime, as just described, typically incorporates “individual risk” thresholds. These require or

preclude regulation, or require further regulatory deliberation, depending on whether the “individual risk” of some person in the

exposure distribution is above or below a numerical cut-off such as 1 in 1,000, 1 in 10,000, or 1 in 1 million. A different sort of

regime might attempt to equalize “individual risk” levels. We might characterize the distribution of individual fatality risks imposed

by a toxic hazard, and apply an inequality metric to that distribution. A large literature in economics seeks to measure the

inequality of income, using metrics such as the Gini coefficient, the coefficient of variation, the Theil index, or the Atkinson index.

[FN38] A “distributional” variant of the “individual risk” conception of risk equity *13 could apply some such inequality metric to

the distribution of “individual risk.” [FN39]



      There are serious difficulties with the “individual risk” conception of risk equity, whether in the threshold form or in the

distributional form. To begin, the “individual risk” levels that currently figure in regulatory decisionmaking are incremental fatality

risks. [FN40] EPA, in cleaning up waste dumps, is concerned with the risk to nearby residents of dying as a result of carcinogens

in the dump. FDA, in licensing toxic food additives, is concerned with the risk to consumers of dying as a result of carcinogens in

their food. The incremental fatality risk to person P from toxins of type X during period T (a year, a lifetime) is the probability that

X-type toxins cause P's death during T--or some such construct. [FN41] X-type toxins could be all toxins in a particular dump, air

pollutants from a particular industrial category, a particular food additive or additives generally, and so forth.

      Incremental fatality risks are the wrong currency for risk equity.  This is true whether or not the appropriate time-slice for

distributive justice is a whole lifetime or a temporal fraction of a lifetime.  My own view is a whole-lifetime view, and that view will

provide part of the philosophical foundation for PPPA. [FN42] On the whole-lifetime view, the difficulty with incremental fatality

risk tests is that P's incremental risk from X-type toxins during any period, even a whole lifetime, may have very little connection to

P's total lifetime risk package. For example, the individual maximally exposed to a *14 dump, a particular kind of air pollution, a

food additive, a radiation source, or a workplace carcinogen may have a low lifetime risk of dying from cancer or a high life

expectancy, even though his incremental risk from the dump, air pollution, etc. is above a stipulated threshold or higher than the

incremental risks imposed on others in the population.

      But even if we shift to a sublifetime account of distributive justice--for example, a view which tries to equalize how individuals

fare during each year-- there clearly can be slippage between an individual's total risk package during the sublifetime and his

incremental sublifetime fatality risk from a particular source.  P's risk of dying during a given year could be low even though his

risk of dying during the year as a result of exposure to X-type toxins is above a stipulated threshold, or high relative to the risk of

dying from X-type toxins suffered by the rest of the population.

      This problematic, incrementalist feature of the “individual risk” conception of equity could be cured by construing the

category of X-type toxins very expansively, to encompass all carcinogens or all toxins to which individuals might be exposed from

any source (rather than toxins in a given dump, air pollution from a particular industrial category, a particular food additive, or a

particular workplace toxin). “Individual risk,” thus construed, would come closer to focusing on an individual's total sublifetime or

lifetime risk package. But two difficulties would remain with the “individual risk” approach.

      First, “individual risks” are fatality risks. They ignore other important and measurable components of individual well-being, in

particular income and health. Consider a test for risk equity which looks at how a policy intervention changes the distribution of

life expectancy or the distribution of the chance of dying within the coming year, within the population generally or in particular

age cohorts. These approaches are appropriately holistic rather than incremental with respect to the sources of fatality. Yet they

remain problematic in presupposing that an individual's redistributive claim is just a function of his longevity. Individuals with

chronic non-fatal diseases, or low but above-subsistence incomes, can have comparatively high life expectancies or low

probabilities of dying in the next year, but poor prospects for annual or lifetime well-being, all things considered. An overweight

and physically inactive high-income white male in his 50s can have a relatively short life expectancy but relatively high expected

lifetime well-being.

      Second, a conception of equity that focuses on the “individual risk” of fatality from particular sources, or overall, adopts an ex

ante rather than ex post approach to equity. Chris Sanchirico and I have argued at length elsewhere for an ex post conception of

egalitarianism under uncertainty. [FN43] The basic idea is this; given some component Z of individual well-being or advantage

(which might be income, health, longevity, or utility as a function of all three), plus some measure M of equality, plus uncertainty

about individual*15 attainments with respect to Z, we might (1) apply M to individual expectations with respect to Z; or instead



(2) determine the expectation of M, applied to individuals' actual attainments with respect to Z. Formally, if Zi is a random variable

representing the attainment of individual i with respect to Z, and there are N individuals, and E(.) is the expected value, we might

(1) calculate M(E(Z1), E(Z2), . . ., E(ZN)) or instead (2) calculate E(M(Z1,Z2, . . ., ZN)). The first approach is the ex ante approach,

while the second is the ex post approach.

      To see how the “individual risk” approach to equity involves an ex ante conception of equality under uncertainty, and to

understand how this difficulty is distinct from the problem of incrementalism versus holism, let us consider an appropriately

holistic version of the “individual risk” approach--for example, measuring the distribution of the chance of dying within the

coming year within an age cohort. [FN44] Z is then an indicator variable which takes the value 1 if the individual dies within the

following year and 0 if she does not. Assume that M is the coefficient of variation, i.e., the standard deviation divided by the

mean--a very standard measure of inequality. Then the “individual risk” approach determines whether a policy improves equity by

comparing the coefficient of variation of (E(Z1), E(Z2), . . ., E(ZN)) in the status quo and given the policy, where E(Zi) is individual

i's chance of dying in the following year. The problem here is that a policy can reduce the coefficient of variation of (E(Z1), E(Z2), .

. .,E(ZN)), but leave unchanged or increase the expected coefficient of variation, that is, E(M(Z1, . . .,ZN)). If, for example, the policy

does not change the number of individuals who die in the following year in any given state of the world, but simply shifts around

the identity of those individuals, M(E(Z1), E(Z2), . . ., E(ZN)) may decrease, but E(M(Z1, . . .,ZN)) will stay the same. A similar

deviation between ex ante and ex post approaches characterizes other standard inequality metrics, such as the Gini coefficient, the

Theil index, or the Atkinson index, and indeed any metric M which is not just a linear function of the Zi. [FN45]

      The argument for the ex post approach to the measurement of equality under uncertainty hinges on the “sure thing” principle,

which many theorists take to be a compelling principle of both individual and social rationality. The argument also appeals to a

principle of dynamically consistent choice. I will not try to summarize the argument for the ex post approach here, but refer the

reader to my work with Sanchirico. [FN46] If one accepts the argument, an “individual risk” conception of equity is inexorably

flawed--not only *16 in its incrementalist versions, but also in more “holistic” versions that consider a wider range of causes of

death.

C. QALY-Based Equity Analysis

      The QALY (quality adjusted life year) approach to health policy decisionmaking employs a single measure of health that

incorporates both morbidity and longevity.  Surveys are used to rank health states on a zero-to-one scale, with 1 corresponding to

perfect health and 0 corresponding to death.  The QALY value of an individual's health history during some stretch of time or over

a lifetime can then be calculated as

TABULAR OR GRAPHIC MATERIAL SET FORTH AT THIS POINT IS NOT DISPLAYABLE

      where l(hi,t) is the quality of individual i's health in period t on a zero-to-one scale. [FN47] Policy-analytic tools that incorporate

QALYs are widely used in the literature on health economics and by governments abroad, and have garnered increasing interest

in the United States, particularly at the FDA. QALY-based analysis often takes the form of cost-effectiveness analysis, but can

also take other forms. [FN48]

      Health economists, particularly in Britain, have discussed at length the possibility of inequality measures, or distributively-

sensitive policy-analytic tools, that make use of QALYs. [FN49] One suggestion is to apply the Gini coefficient, coefficient of

variation, Theil index, Atkinson index, or some other inequality metric to the population distribution of expected QALYs. [FN50]



Another is to evaluate policies by using an SWF that takes individuals' QALY levels, rather than income levels, as its arguments.

[FN51] Yet another is to incorporate equity weights into QALY-based cost-effectiveness analysis. [FN52]

       *17 QALY-based equity analysis improves upon the deficiencies of the environmental justice and “individual risk”

approaches. Unlike the environmental justice approach, it is not committed to a social-gradient conception of equity. Inter-

individual differences in QALYs or expected QALYs can be counted as an inequality even if the individuals involved have the

same social position. Unlike the “individual risk” approach, QALY-based equity analysis is sensitive to inequalities in health as

well as longevity. Furthermore, unlike that approach, QALY-based equity analysis is not committed to an ex ante conception of

egalitarianism under uncertainty. Many of the health economists who write about QALYs and equity do, in fact, adopt an ex ante

conception; [FN53] but the basic construct of a QALY, as an integrated measure of health and longevity, is just as amenable to

the ex post approach. If M is an inequality metric--for example, the Gini coefficient--and Zi is a random variable representing an

individual's lifetime QALYs, one could calculate E(M(Z1, . . . ZN)): the expected inequality of the distribution of lifetime QALYs, as

calculated considering various possible states of the world and the Gini coefficient of the population distribution of QALYs in

each state. The same is true, of course, for other inequality metrics.

      However, QALY-based equity analysis is problematic because it overlooks inequalities arising from differences in income. It

shares this flaw with the “individual risk” approach. Consider, first, the variant of QALY-based analysis just discussed:

calculating the value of E(M(Z1, . . . ZN)) for the status quo and for policy alternatives, with M an inequality metric and Zi a

random variable representing individual i's lifetime QALYs. In this format, individuals are solely characterized in terms of their

lifetime QALYs, which subsume their health and longevity but not their incomes. A policy might reduce the expected Gini

coefficient of lifetime QALYs, but increase the expected Gini coefficient of lifetime income or of lifetime utility (defined as a

function of health, longevity and income). A parallel critique applies to the proposal to use QALYs as arguments for a social

welfare function. [FN54]

      What about the proposal to incorporate equity weights in QALY-based cost-effectiveness analysis?  QALY-based cost-

effectiveness analysis evaluates policies by measuring health or longevity impacts in QALYs, and by measuring other impacts in

dollars.  Cutoff ratios are specified (such as $100,000 per QALY), and the decision rule is to implement a policy if its cost/QALY

ratio is below the cutoff. [FN55] Normally, the QALY benefits of a policy are calculated by determining the expected increase in

total QALYs. *18 Equity weights would adjust this calculation by giving greater weight to QALY changes affecting those at a

lower level of lifetime or sublifetime QALYs.

      Income impacts are not completely ignored by this framework. The income-reduction effect of a policy will show up as dollar

costs; ceteris paribus, a policy that produces a larger reduction in incomes will have a higher cost/QALY ratio.  The difficulty,

rather, is that the framework ignores inequalities in income.  Imagine two policies which have identical health impacts and which

also have the same aggregate monetary costs. In one case, those costs are borne by high-income individuals.  In the other case,

they are borne by low-income individuals.  QALY based cost-effectiveness analysis, both in the traditional form and in the equity-

weighted form, will not distinguish between the policies. The equity weights are a function of individual QALY levels and come

into play in determining the denominator of the cost/QALY ratio for a policy; they are not a function of individual income levels

and do not change the numerator of that ratio.

D. Incidence Analysis

      The framework of “incidence analysis” characterizes taxes as progressive, regressive, or proportional, depending on whether



the tax burden as a proportion of income increases, decreases, or remains the same as individual income increases. [FN56] Some

scholarly work employing this framework has been undertaken in the area of risk regulation. [FN57] It has typically focused on the

incidence of environmental taxes; but incidence analysis is also applicable to other sorts of policy measures, and indeed in a few

cases has been undertaken for non-tax environmental measures, such as tradeable emissions permits. A non-tax measure that

raises or lowers firms' costs of production will affect employee wages, shareholder incomes, and consumer surplus. The income

equivalent of these changes can be calculated for representative members of different income groups (defined by annual or

lifetime income), [FN58] and that burden as a fraction of the individual's total income can be calculated.

      Incidence analysis in the environmental area has typically ignored health and longevity impacts.  The burden of a tax or non-

tax measure on a given individual has typically been understood as the income equivalent of the change in her tax payments,

wages, consumer surplus, and/or profits received as a firm shareholder, excluding the benefits or costs resulting from a change in

her fatality risk or health state.  The flaw here is reciprocal to the flaw in QALY-based equity analysis. The equity impact of a risk

regulation *19 is a function both of its impact on the distribution of income (which the QALY-based approaches ignore), and of

its impact on the distribution of health and longevity (which incidence analysis, as just described, ignores).

      This flaw is not an inevitable feature of incidence analysis.  The analyst could characterize the total effect of an environmental

measure on members of different income groups, including its effect on their health, longevity, wages, shareholder earnings, and

any other measurable aspect of well-being.  The income equivalent of that effect could then be determined.  The measure could be

characterized as progressive, regressive, or proportional depending on whether this inclusive burden as a proportion of income

increases, decreases, or remains the same with increasing income. [FN59]

      However, this inclusive template for incidence analysis remains problematic.  One large problem is that the approach provides

no guidance in balancing equity against the improvement of overall well-being.  A measure may be regressive but still morally

justified, all things considered, if the gain to overall welfare is sufficiently large.  Second, although it seems feasible to make

incidence analysis inclusive in measuring burdens (the “numerator” for determining progressivity/regresssivity), it is much less

clear how incidence analysis would be rendered inclusive with respect to the “denominator” for incidence analysis. What if a

measure creates burdens that increase as a fraction of incomes as individual incomes increase (thus is progressive using this

denominator), but decrease as a fraction of lifetime QALYs as lifetime QALYs increase (thus is regressive using this

denominator)? In this sort of case, the incidence analyst either uses income as the denominator (in which case the analysis

overlooks the possibility that some individuals at a relatively high level of income are at a relatively lower level of well-being,

given poor health or short longevity, or vice versa), or she uses something like utility as a function of health, longevity, and

income as the denominator (in which case it is unclear why the analyst doesn't simply move beyond the incidence-analysis

framework, and use utility numbers as inputs for an inequality metric [FN60] or PPPA).

E. Inclusive Equality Measurement

      As already discussed, inequality metrics such as the Gini coefficient, coefficient of variation, Theil index, or Atkinson index

might be used in the risk regulation domain. [FN61] One possibility is to measure the inequality of “individual risks”; another

possibility is to measure the inequality of individuals' expected QALYs or (even better) the expected inequality of individuals'

QALYs.

      We have seen that these particular proposals are problematic because they ignore incomes.  But inequality metrics are not

necessarily focused on *20 health and longevity to the exclusion of incomes, or on incomes to the exclusion of health and

longevity. An inclusive inequality-measurement tool sensitive to the distribution of health, longevity, and income could be



developed using “utility functions”--a device elaborated below, in connection with PPPA. [FN62] The status quo and the policy

could be seen as probability distributions across population profiles of individual utilities, where each individual's utility is in turn

a function of her longevity, health, and income. We could calculate the expected Gini coefficient (for example) of individual utility,

for both the status quo and the policy; if the policy has a lower value, it reduces expected inequality.

      The inclusive inequality-measurement approach to risk equity, thus structured, would seem to be an improvement on the

incidence-analysis approach.  Unlike incidence analysis, it readily yields an overall verdict about the equality impact of policies

whose fractional burdens move in one direction as individuals are made better off with respect to some dimensions of well-being

(e.g., income), but a different direction as individuals are made better off with respect to other dimensions (e.g., health).

      However, inclusive inequality measurement shares an important flaw with incidence analysis.  Inequality metrics can tell us

whether a proposed policy's distribution of individual well-being is more or less equal than the status quo distribution.  Inequality

metrics cannot tell us whether the policy is better or worse than the status quo, all things considered.  They cannot yield a final

verdict concerning the policy, given its impacts both on the distribution of well-being and on overall well-being.  A policy analyst

might find that cost-benefit analysis (a good proxy for overall well-being) favors the status quo, while the policy reduces the

expected degree of inequality as measured by some inequality metric.  Inequality metrics provide no guidance in making this sort

of choice--in balancing distributive and aggregative concerns. [FN63]

      By contrast, PPPA does provide the requisite guidance.  PPPA subsumes both a concern for overall well-being and a concern

for the equal distribution of well-being. At the same time, PPPA can provide exactly the sort of information provided by inequality

metrics, if we find that information useful: namely how policies compare purely as a matter of equality.  These points will be

elaborated below. [FN64]

F. Cost-Benefit Analysis with Distributive Weights

      Cost-benefit analysis (“CBA”) compares a policy to the status quo by summing the monetary amounts that individuals who

are benefited by the policy are willing to pay (“WTP”) for it, and subtracting the amounts that *21 individuals made worse off by

the policy are willing to accept (“WTA”) in return for it. [FN65] Economists have periodically suggested that cost-benefit analysis

could be sensitized to equity by multiplying individual WTP/WTA amounts by a weighting factor that decreases with greater

individual income. [FN66] Although this approach has not been adopted by U.S. governmental bodies, it has been adopted in

Britain and, in the past, at the World Bank. [FN67]

      At first blush, distributively-weighted CBA seems to provide a very attractive approach to risk equity.  It takes a “population”

rather than a social gradient approach: individuals with different incomes but identical social positions will receive different

weights. It is inclusive with respect to the determinants of well-being: one can calculate individual WTP/WTA amounts, not

merely for changes that directly affect income (such as changes in prices, wages, or earnings received as a firm shareholder), but

also for changes in health and in longevity risks. Similarly, it is possible in principle to make the weighting factor for a given

individual's WTP/WTA amounts a function of her health and longevity as well as her income. Finally, by contrast with incidence

analysis and inequality measurement, distributively-weighted CBA provides guidance in balancing equity with overall welfare.

The sum of weighted WTP/WTA amounts is meant to indicate whether, on balance, a policy should be pursued, given both

distributive and aggregative considerations.

      However, the proponents of distributively weighted CBA must confront a number of difficult issues involving the



identification and application of weights.  To begin, what determines the choice of weights?  Consider the simplest sort of case, in

which individuals are all healthy and long-lived, and differ only in their incomes.  In the status quo, there are equal numbers of rich

and poor individuals: the rich with annual incomes of $100,000, the poor with annual incomes of $20,000.  A policy benefits the

poor but makes the rich worse off.  Each poor individual is WTP $250 for the policy, while each rich individual is WTA $300.  From

the perspective of unweighted CBA, the policy is a net social loss.  From the perspective of weighted CBA, it will be a net social

gain, if the weighting factor applied to poor individuals' WTP/WTA amounts is more than 6/5 (300/250) the weighting factor

applied to rich individuals' WTP/WTA amounts.  But should the ratio of the weighting factors be larger or smaller than 6/5?

      Second, the straightforward procedure of assigning each individual a weight depending on her level of welfare-relevant

characteristics in the status quo (her status quo income, health, longevity, etc.) must be revised for policy choices that involve

large changes in some of those characteristics. *22 Again, assume healthy and equally long-lived individuals and imagine that the

status quo and the policy each, with certainty, produce a given distribution of annual income. In one case, the policy produces a

small change in each individual's annual income; in the second case, it produces a large change in the annual income of some

individuals.

“Small” Policy

      Individual

 

      Status Quo Income

 

      Income with Policy

 
      WTP/WTA

FN [FN68]

 

      1

 

      $100,000

 

      $98,000

 

      -$2,000

 

      2

 

      $100,000

 

      $98,000

 

      -$2,000

 

      3

 

      $ 20,000

 

      $21,000

 

       $1,000

 

      4

 

      $ 20,000

 

      $21,000

 

       $1,000

 

“Large” Policy

      Individual

 

      Status Quo Income

 

      Income with Policy

 

      WTP/WTA

 

      1

 

      $100,000

 

      $98,000

 

      -$ 2,000

 

      2

 

      $100,000

 

      $50,000

 

      -$50,000

 

      3

 

      $ 20,000

 

      $21,000

 

       $ 1,000

 

      4

 

      $ 20,000

 

      $70,000

 

       $50,000

 



      Assume that we have somehow developed a set of weights for WTP/WTA amounts as a function of annual income. The

weight w100K is the weight for an annual income of $100,000. In addition, assume (as seems plausible) that w100K w98K, and that

w20K w21K. It is then straightforward to evaluate the small policy. The $2,000 annual losses of individuals 1 and 2 can be

weighted by either w100K or w98K (which are approximately equal), and then subtracted from the $1,000 gains of individuals 3 and

4, weighted by either w20K or w21K (once more, approximately equal). But it is not straightforward to evaluate the large project.

Should we weight individual 2's WTP/WTA amount ($50,000) by the weight for his annual income in the status quo, w100K, or by

the weight for his annual income in the policy outcome, w50K? Similarly, should we weight individual 4's WTP/WTA amount (also

*23 $50,000) by the weight for his annual income in the status quo, w20K, or by the weight for his annual income in the policy

outcome, w70K?

      A third and related problem concerns the application of weights under conditions of uncertainty.  It is highly unrealistic to

assume that the policymaker knows for sure which outcome would result from each choice available to her.  More realistically,

each choice leads to a probability distribution across outcomes rather than a particular, certain outcome.  But then the problem of

identifying a weight for each individual becomes yet thornier.  With respect to income, for example, each choice leads to an array

of state-dependent incomes for each individual.  Even with a function from income levels to weights in hands, how are we to apply

this function under conditions of uncertainty, given that neither the status quo nor the policy produces a single income level for

any given individual?

      In short, the proponent of distributively-weighted CBA needs a normative account of equality, sufficient to provide answers

to these sorts of questions about the specification and application of weights.  The only plausible such account which has been

proposed in the literature on distributive weighting is the SWF account: distributive weights should be attached to WTP/WTA

amounts so as to mimic the application of a social welfare function. [FN69]

      Is it true that for any given SWF we can calculate WTP/WTA amounts and assign distributive weights so as to replicate the

choices of the SWF?  The answer is not obvious.  Further, even if a particular SWF can be mimicked through weighted WTP/

WTA amounts, it is far from clear why SWFs should be applied indirectly via the mediating device of weighted CBA, rather than

directly.  One argument for indirect application, that distributively-weighted CBA is a simpler procedure, is undercut by the above

examples.  For any given individual, her weighted WTP/WTA amount for a policy choice will be a function of the array of state-

dependent determinants of well-being (income, health, longevity) that she would face if the policy were chosen, and the array of

these state-dependent determinants that she would face if the status quo were chosen.  This is just the information that the direct

application of an SWF requires.  Finally, even if weighted CBA does ultimately prove to be a simpler and more administrable

decision procedure for incorporating equity, we should experiment with the direct application of SWFs, to help build the social

knowledge base regarding the workings of SWFs that would be needed to develop a functioning system of weighted CBA.

      A different difficulty, specifically relevant to distributively weighted CBA as a conception of risk equity, concerns the way in

which CBA values longevity.  In current practice, CBA translates longevity impacts into WTP/*24 WTA amounts using the

“value of statistical life” (“VSL”) approach, which asks what individuals are willing to pay or accept for changes in their risk of

premature death. [FN70] If social choice under uncertainty should follow the ex post rather than ex ante approach, then the VSL

approach is problematic. There will be cases where CBA using the VSL approach will fail to track the judgments of any social

welfare function applied in an ex post manner. [FN71]

      The following example illustrates the point.  In one case a population of N individuals is exposed to a toxin in the status



quo.  The individuals are identical, except that only one unknown individual is susceptible to the toxin and will die prematurely for

sure if it is not eliminated.  In the second case, a small subpopulation of L within this broader population is exposed to the

toxin.  In this second case, one unknown individual in the subpopulation is susceptible to the toxin and will die prematurely for

sure if it is not eliminated.  In each case, there is a policy to eliminate the toxin, with costs TC borne by T taxpayers who (for

simplicity) are identical and external to the population of N individuals.  Imagine that each individual's WTP not to be exposed to a

1-in-N risk of dying from the toxin is V and that each individual's WTP not to be exposed to a 1-in-L risk of dying from the toxin is

V*.

      Unweighted CBA using the VSL approach will value the policy in the first case as NV - TC.  It will value the policy in the

second case as LV* - TC.  Since WTP is not proportional to the risk reduction for large risk reductions, these need not be the

same amount and may indeed differ dramatically.  (Imagine that N is 1 million and L is 5.) Weighted CBA, let us imagine, employs

weights that are sensitive to individual income and expected longevity, and therefore has different weights for taxpayers

(designate the weight for taxpayers as w
T

), members of the population who are exposed to a 1-in-N risk of dying from the toxin

(w
N

), and members of the population who are exposed to a 1-in-L risk of dying from the toxin (w
L

), with w
L

 >= w
N

. [FN72] So

weighted CBA will value the first policy as N x w
N

 x V - T x w
T

 x C.       Weighted CBA will value the second policy as L x w
L

 x V* -

T x w
T

 x C. Again, the two valuations can differ.

      Because both unweighted and weighted CBA can give different valuations to the two policies, it is possible that both

unweighted and weighted CBA will yield different choices in the two cases: favoring the policy in one case but the status quo in

the other.  But any social welfare function which is sensitive to distribution and is applied in an ex post manner will treat the two

*25 cases as identical. [FN73] The ex post account of social choice under uncertainty views equity as a matter of the distribution

of realized, not expected, well-being. Each status quo involves the same distribution of realized well-being: taxpayers reach a

certain level, members of the population reach a different level, and the unfortunate individual who dies from the toxin yet a

different level. [FN74] Each policy also produces the same distribution of realized well-being: now everyone in the population

reaches the same level of well-being, and the taxpayers reach a different level.

      In short, CBA using the VSL approach--even CBA incorporating distributive weights--is a less than fully accurate proxy for

any distributively sensitive SWF applied in an ex post manner under uncertainty.

II. A New Approach: Probabilistic Population Profile Analysis

      This Part describes in detail how equity considerations could be brought to bear on risk policy choices via a technique I call

“probabilistic population profile analysis” (“PPPA”).

      PPPA represents one particular format for analyzing policy choices through the application of a social welfare

function.  Section A summarizes the philosophical basis for PPPA. Section B describes PPPA itself, and discusses its

feasibility.  Section C clarifies the connection between PPPA, equality measurement, and cost-benefit analysis.

A. Social Welfare Functions and the Philosophical Basis for PPPA

      The SWF approach to distributive issues has been developed within theoretical welfare economics [FN75] and has been used



in the optimal tax literature to study tax policies. [FN76] SWFs have also been used, in a few academic works, to evaluate

environmental regulation. [FN77]

       *26 The approach is welfarist. It assumes that individual well-being is the sole morally relevant information about outcomes,

and that principles of equality govern the distribution of well-being. This might be seen as a limitation of the approach. But

“welfare” can be construed broadly, to encompass anything that improves the quality of an individual's life. More precisely, the

welfare-enhancing or welfare-reducing features of a life might plausibly be understood as those features that individuals with full

information and good deliberative conditions would converge in preferring or dispreferring. Individual well-being, on this ideal-

preference account, arguably encompasses the quality of an individual's experiences, health states, intellectual life, practical

accomplishments, relationships with friends and family, and standing and participation in the broader community. [FN78] To be

sure, measuring all these items is a big challenge. But the crucial point to understand here is that the SWF framework is potentially

inclusive with respect to the constituents of welfare.

      The SWF approach employs a characteristic mathematical formalism to represent welfarist moral judgment.  Each outcome

[FN79] is mapped onto a vector of “utility numbers,” representing each individual's well-being in that outcome. A given SWF is, in

turn, a particular mathematical function that takes the utility vector for each outcome and assigns it a single number. That social

welfare number represents how good or bad the outcome is, morally speaking, as compared to other outcomes.

THE SWF FRAMEWORK

TABULAR OR GRAPHIC MATERIAL SET FORTH AT THIS POINT IS NOT DISPLAYABLE

      In what way is the SWF framework sensitive to distributive concerns?  A crucial point is that the set of possible social welfare

functions includes not merely the utilitarian SWF, which simply adds up individual utilities, but *27 also a wide array of

distributively sensitive or “equity regarding” SWFs. The formal expression of distributive sensitivity is the so-called “Pigou-

Dalton” principle. This principle stipulates that shifting utility from someone at a higher utility level to someone at a lower level,

without changing total utility, must increase the value of the SWF. [FN80]

THE PIGOU-DALTON PRINCIPLE

TABULAR OR GRAPHIC MATERIAL SET FORTH AT THIS POINT IS NOT DISPLAYABLE

      Anyone proposing to employ the SWF framework for policy choice must confront a number of basic philosophical

issues.  First, which distributively-sensitive SWF should drive the analysis?  While there is only one utilitarian SWF, an infinite

number of SWFs satisfy the Pigou-Dalton principle.  The optimal-tax literature has focused on a particular family of distributively-

sensitive SWFs, the “Atkinsonian” family. As I will elaborate below, this family of distributively sensitive SWFs indeed has

attractive properties, and PPPA should principally draw on SWFs within this family. The rank-weighted SWF, a different sort of

distributively sensitive SWF, might also be used. [FN81]

      A second basic question involves the time slice.  Is equality a matter of equalizing individuals' lifetime well-being, or rather of

equalizing well-being during some temporal fraction of their lives, such as annual or momentary well-being?  Formally, do the

individual utility numbers upon which SWFs operate represent lifetime utilities or “sublifetime” utilities? I have argued at length

elsewhere for the lifetime view and will not repeat those arguments here. [FN82]



      A third question involves the application of SWFs under conditions of uncertainty.  Absent uncertainty, each policy choice

available to a decisionmaker corresponds to a particular vector of lifetime utilities: the particular*28 outcome that the choice

would produce. Given uncertainty, each policy choice corresponds to a set of vectors of lifetime utilities: the set of possible

outcomes that the choice might produce, each assigned a probability. Formally, each individual's lifetime utility is a random

variable Ui, and an outcome is a realization of random variables U1 through UN, with N individuals in the population. The question

then arises whether the social welfare function should be applied to a given choice in an ex post or exante manner. As mentioned,

Chris Sanchirico and I have elsewhere defended the ex post approach. [FN83] If W is the social welfare function, and E is the

expectation operator, the ex post approach is to calculate E(W(U1, . . ., UN)) for each choice, while the ex ante approach is to apply

the social welfare function to the vector of expected utilities associated with each choice, i.e., to calculate W(E(U1), E(U2), . . .,

E(UN)) for each choice.

      Ex Ante Versus Ex Post Application of an SWF: An Example

       W = the sum of the square root of individual utilities. There are 2 individuals in the population, Jim and June.  A

policymaker is choosing between the status quo (which has two equiprobable outcomes, A and B), and a policy (which

also has two equiprobable outcomes, C and D). The numbers in the tables are the individuals' utilities in each possible

outcome.

TABULAR OR GRAPHIC MATERIAL SET FORTH AT THIS POINT IS NOT DISPLAYABLE

B. PPPA, Step by Step

      PPPA represents a concrete attempt to operationalize the SWF framework described in Section A: namely, one that employs an

equity-regarding SWF which is applied to lifetime utilities, and which is applied in an ex post rather than ex ante manner.

      PPPA begins by specifying a population of interest.  This might be limited to U.S. citizens who are currently alive, or it might

include other individuals, such as foreign citizens or future or past generations.  For simplicity, I will focus on the case in which

the population of interest comprises current *29 U.S. citizens. In that case, there are N 300 million individuals in the population,

and the same N exist in all possible outcomes. [FN84]

      Each individual i has different possible life histories.  Each possible outcome Ok is a possible combination or “population

profile” of life histories, one for each of the N individuals. If there are K such possible combinations, then there are K possible

outcomes {O1, . . ., OK}.        Each outcome has the form (L1, L2, . . ., LN), where L1 is a possible life history for individual 1, L2 a

possible life history for individual 2, and so forth. Let us say that Li,k is the particular life history that individual i lives in outcome

Ok.

      Each possible life history Li,k is a description of certain welfare-relevant facts about individual i's life. What facts exactly? I

propose that each Li,k include those facts about individual i that are readily measurable given current available metrics. In

particular, at least for purposes of analyzing the equity implications of risk policy, Li,k should include all the various facts

highlighted by the different literatures on risk equity described in Part I: health, longevity, income, and perhaps readily measurable

markers of social position (paradigmatically, race and gender). The QALY and “individual risk” literatures underscore the



measurability of impacts on health and longevity, and the importance of health and longevity for individual well-being. The

incidence-analysis literature underscores the measurability of income impacts, and the importance of income for individual well-

being. Finally, as regards the literature on environmental justice, one can reject the social-gradient approach but preserve the

insight that social position can impair individual flourishing.

      In short, Li,k consists of the following sorts of facts.

      -- The life-span of individual i in outcome Ok

      -- The income of individual i during each period she is alive in outcome Ok

      -- The health state of individual i during each period she is alive in outcome Ok

      -- Measurable markers of individual i's social position (such as race and gender)

      This template for Li,k is not meant to be rigid. To begin, there are important constituents of well-being, such as the individual's

experiential states (happiness), relationships with friends and family, or accomplishments at work or in the community, that are not

included on the list because they are more difficult to measure with current metrics. [FN85] Reciprocally, income is not *30 a direct

constituent of well-being but is on the list. Income is a “resource” or “primary good” that allows individuals to advance their well-

being in various ways, and income measurement techniques are very well developed. Different variants of PPPA might replace

income with consumption or omit both income and consumption and conceptualize each life history as a set of facts concerning

the individual's longevity, health, experiential life, social position, friendships and family relationships, and the other attributes of

human lives that are directly constitutive of well-being. However, the longevity-health-income-social position characterization

seems more tractable for now.

      The construct of a population profile is one of the key building blocks of PPPA. Another is a utility function, U, that maps

each individual Li,k onto a lifetime utility number U(Li,k). The final one is a social welfare function W that maps a vector of N

lifetime utilities onto a single “social welfare” number.

      Using these building blocks, PPPA proceeds as follows.  (1) A policy choice situation, consisting of the status quo choice of

inaction plus at least one alternative, is given exogenously. [FN86] (2) Each available policy choice corresponds to a probabilistic

population profile, that is, to a probability distribution across population profiles. In other words, if {O1, . . ., OK} is the set of all

possible outcomes, i.e., all possible population profiles, then each choice corresponds to a probability distribution across these

outcomes. Risk assessment techniques and techniques for estimating the income impact of policy choices are used to determine

which probabilistic population profile corresponds to a given choice. (3) The utility function U is used to transform each possible

population profile Ok of individual longevity-health-income-social position histories, Ok = (L,L,...,L»»»»), i»»»nto an N-entry vector

of lifetime utilities, one for each individual in the population. Each choice therefore becomes a probability distribution across lifetime utility vectors.

(4) The social welfare function W is applied to each choice--characterized as a probability distribution across lifetime utility vectors--in an ex post

manner. The choice with the greatest expected W-value is that choice which is best, on balance, given both equity concerns and concerns about

overall well-being.



      Even if this approach is philosophically well-grounded, is it truly feasible?  I will discuss the various steps of the approach in

turn.

       *31 1. The Predictive Step: Mapping Choices onto Probabilistic Population Profiles

      PPPA characterizes each choice as a probability distribution or lottery across population profiles, where each profile or

outcome has the form Ok = (L1,k,L2,k,...,LN,k) and each Li,k includes information about individual i's lifespan, her health states in

all the periods in which she is alive, her income in all the periods in which she is alive, and her measurable social position. For

simplicity, I will assume that the relevant periods are years.

      One aspect of this task is characterizing the effect of policy choices on each individual's possible income sequences over her

lifetime.  That task would presumably involve general equilibrium modeling.  We have a model of the economy in the status quo,

with some random elements, producing a probability distribution across population profiles.  Each profile has information about

each of the N individuals' wages, capital income, and perhaps other sources of earnings, in each period.  A policy intervention

perturbs this model in some way, leading to a different distribution of incomes.

      General-equilibrium modeling is an established technique, [FN87] and a substantial number of studies have been undertaken

that employ such models in the environmental context: to characterize the incidence of policies' burdens on different groups; to

determine whether policies have net costs or benefits; and, in a few cases, to evaluate environmental policies with reference to an

SWF. [FN88] Most relevant for my purposes, here, is the fact that general equilibrium models have been used to estimate the

effect of policies on the distribution of lifetime incomes. A particularly thorough and impressive example is work by Fullerton and

Rogers, who engage in modeling to characterize the progressivity of various taxes with respect to lifetime income. As they

summarize their approach:

       [W]e build a general equilibrium simulation that encompasses all major U.S. taxes, many industries, both corporate and

noncorporate sectors within each industry, and consumers identified by both age and lifetime income.  It is not a model of

annual decisionmaking, but a life-cycle model in which each individual receives a particular inheritance, a set of tax rules, a

wage profile, and a transfer profile. Each then plans an entire lifetime of labor supply, savings, goods demands, and

bequests.  We also look at each industry's use of labor, capital, and intermediate inputs.  We can then simulate the effects

of a tax change on each economic decision through time. We calculate new labor supplies, savings, capital stocks, outputs,

and prices. . . .

       *32 . . . [W]e evaluate the effects of each U.S. tax by comparing its estimated burdens with those of a proportional tax . . . . In

our lifetime framework, a progressive tax is one in which the lifetime tax burden as a fraction of lifetime income rises as lifetime

income rises, and a regressive tax is one in which the lifetime tax burden as a fraction of lifetime income falls as lifetime income

[rises]. [FN89]

      Fullerton and Rogers are engaged in lifetime-income incidence analysis, while I am advocating a different approach to equity

analysis, namely PPPA.  What their work demonstrates, for my purposes, is that the kinds of models and techniques that would be

required to estimate population profiles of individual income sequences, and changes in such profiles caused by policies, are

already in use. [FN90]

      What about the health and longevity characteristics of individual life histories?  Describing the health and longevity



characteristics of a given population, such as the U.S. citizenry, is already the focus of a large amount of work by public health

scholars and organizations. [FN91] Describing the change in status quo morbidity and premature mortality that would result from

policies falls under the rubric of risk assessment--also a large area of existing work. [FN92]

      Of course, neither population health characterization, nor risk assessment, currently focuses on the particular sort of

information required by PPPA--namely, a probability distribution across population profiles.  Ignoring lifetime-income information

for the moment, PPPA would presumably work along something like the following lines.  Existing population data would be used

to calibrate a lifetime health-and-longevity model for the N individuals in the population.  The model would assign an annual

probability of both death and morbidity (perhaps summarized in a QALY value) to each individual.  These probabilities could be a

function not only of the individual's age but also of other characteristics.  Running the N models once would produce a particular

population health-and-longevity profile.  Doing this repeatedly would produce a probability distribution across population health-

and-longevity profiles for the status quo.  A policy's effect consists in changing mortality and/or morbidity probabilities for some

individuals in some years.  Running the altered N models repeatedly would produce a probabilistic population health-and-

longevity profile associated with the policy.

      The approach to generating probabilistic population health-and-longevity profiles just described, although certainly not a

standard format for public *33 health work, is surely feasible with existing tools. [FN93] Microsimulation models that model

lifetime histories of an entire population are already in use, particularly in evaluating the impacts of tobacco and cancer policy.

[FN94] For example, Tammy Tengs and co-authors estimated the total change in QALYs that would result over 50 years from

federal policy requiring safer cigarettes, by using the Tobacco Policy Model.

       The Tobacco Policy Model is a flexible system dynamics computer simulation model . . . [that is] designed to calculate

the public health gains or losses from any change in the hazards or patterns of cigarette use.

      To start the present simulation, we initialized the model with the number of people in the U.S. population in the year 2003.  We

divided the population into cohorts according to gender, initial age . . . and smoking status (current, former, or never smoker). . .

.  The model then simulates annual transitions such as birth, death, aging, net migration, and changes in smoking behavior in the

U.S. population over 50 years with transition probabilities varying by age, gender, smoking status, and year.

      . . . .

      In our model, gains or losses in an individual's health are measured with quality-adjusted-life-years (QALYs). . . .  Quality of life

data for current, former, and never smokers of various ages and genders were obtained from [survey data].  We estimated

mortality hazard functions using mortality data for each gender . . . and smoking status . . . . [FN95]

      A bigger challenge for PPPA is integrating the income and health-and-longevity elements.  Imagine that, using a general

equilibrium model, we have generated a baseline probability distribution across population profiles each consisting of an income

history for each of the N individuals in the population and a perturbation in that distribution occasioned by the policy.  Similarly,

using risk assessment techniques and information about population health, we have generated a baseline probability distribution

across population profiles each consisting of a health-and-longevity history for each of the N individuals in the population and a

perturbation in that distribution *34 occasioned by the policy. How do we synthesize this information to produce the requisite

characterization of the status quo and the policy as probability distributions over profiles that contain information both about

each individual's health/longevity and about her income?

      The simplest approach would be to assume that the income and the health/longevity components of population profiles occur



independently.  In other words, the probability of a given combined profile, with information both about each individual's income

and about each individual's health and longevity, is simply the product of the probabilities of the constituent income profile and

health/longevity profile.  This approach is very crude, of course, because morbidity (and mortality!) will change an individual's

income.  The practice of PPPA might commence using this approach; but certainly techniques should be developed to incorporate

interactions between morbidity/mortality and income in predicting individual longevity-health-income histories and population

profiles of these histories.  Existing work on health equity in the “social gradient” tradition may be helpful here. Much of this work

documents correlations between income and health/longevity [FN96] and could well be helpful in calibrating sophisticated

composite life-cycle models that include both characteristics.

      I have discussed techniques for characterizing population profiles with respect to individual health, longevity and

income.  Adding information about measurable social position, such as race and gender, should not pose a large

challenge.  Sophisticated models that estimate individual longevity-health-income histories might already include race and gender

as one predictor of these attributes. [FN97] In any event, there is much existing information about the correlation of race and

gender with income, health and longevity. [FN98]

      2. The Well-Being Step: Identifying a Utility Function

      PPPA requires a utility function U that maps each possible individual life history Li,k onto a lifetime utility number, thereby

converting a population profile of life histories Ok = (L1,k, L2,k,...,LN,k) into a vector of lifetime utilities (U(L1,k),U(L2,k),...,U(LN,

k)) = (U1,k, U,k,...,U,k»»»). Where does this utility function come from? Let us place to one side, for the moment, the difficult and

controversial problem of incorporating measurable social position in *35 the determination of utility. Consider the problem of

specifying a utility function that assigns a lifetime utility number to each Li,k as a function of its income, health, and longevity

attributes.

      The best approach to specifying that function would involve surveys, where randomly selected members of the general public

are placed in a favorable informational and deliberative state and are asked to rank different hypothetical longevity-health-income

histories, and perhaps lotteries over these histories, with respect to well-being.  Utility numbers, in turn, would be the numbers

(unique up to some transformation) that represent respondents' well-informed preferences over the histories and lotteries.  In

previous work, I have discussed the use of utility surveys as a way to generate utility numbers that could improve the practice of

CBA. [FN99] Here, I propose utility surveys as a way to generate the numbers that equity analysis would require.

      Estimating utilities based on surveys inquiring about lifetime health-and-income histories is a less utopian enterprise than it

may seem.  Surveys are already widely employed to elicit information about individual well-being that is useful for policy analysis.

[FN100] The three chief examples are “contingent valuation” surveys, which ask individuals about their WTP/WTA amounts for

different policies; happiness surveys, which ask individuals to quantify their happiness or their satisfaction with their lives; and

QALY surveys, which ask individuals to measure the quality of health states on a zero-to-one scale. The lifetime-health-and-

income survey contemplated here is roughly analogous to a QALY survey, with two crucial differences. First, individuals should

be asked to rank temporally extended histories rather than particular health states (which is what the QALY method focuses on).

Second, individuals should be asked to rank histories that encompass both income and longevity/health.

      Neither of these innovations represents a huge step beyond existing survey formats.  As for the first, some survey work has

already been done by public health researchers that departs from the standard QALY format and inquires about preferences over

temporally extended health histories. [FN101] As *36 for the second, contingent-valuation surveys that ask about WTP/WTA for



health effects or mortality risks are routinely conducted, [FN102] and these surveys do require respondents to make tradeoffs

between income and health or longevity. Indeed, the theoretical literature on contingent-valuation surveys often assumes that

respondents answer with reference to a utility function. In the case of a survey asking about WTP/WTA for health effects, this

means a utility function that takes both health and income as its arguments. In the case of a survey asking about WTP/WTA for

mortality risks, this means a utility function that is sensitive to the length of time for which a respondent is alive and can enjoy her

income.

      What particular survey format should be used to determine the utility value of longevity-health-income histories?  This is a

matter for experimentation.  One possibility builds on the “standard gamble” format, widely employed in eliciting QALY

valuations. The QALY standard gamble asks the respondent to identify the indifference probability q, such that she is indifferent

between living some given period of time in a health state h, and a lottery with probability q of living for that period of time in

perfect health and 1-q of dying instantly. Similarly, one might use a lifetime standard gamble to determine lifetime utilities. Specify

a nearly perfect longevity-health-income history (one hundred years in full health and a high income) and a perfectly awful one

(one hundred years in a health state no better than death and a subsistence income). For a given life-history Li,k, ask the

respondent for the probability u that makes her indifferent between getting the life-history for sure and a lottery with probability u

of the nearly perfect life history and probability 1-u of the perfectly awful one. Set U(Li,k) = u.

      The lifetime standard gamble format is theoretically appealing because a strong case can be made that the utility numbers

emerging from this format would be the correct numbers to use as inputs into the social welfare function. [FN103] However, the

format might prove cognitively overwhelming, and other formats should be experimented with. Along with the standard gamble,

so-called “time tradeoff” questions are routinely employed in QALY surveys. Ann Holmes has experimented with the use of time

tradeoff questions to elicit respondent preferences with respect to both health and non-health characteristics. [FN104]

      Another possibility is to constrain the form of the utility function.  Health economists often assume that the utility of health

and consumption or *37 income is additive across periods and multiplicative within periods. [FN105] In other words,

TABULAR OR GRAPHIC MATERIAL SET FORTH AT THIS POINT IS NOT DISPLAYABLE

      where individual i lives for T periods in outcome Ok; hi,t is her health state in period t; yi,t is her income or consumption in

period t; and q(h,t»») and v(yi,t) are “subutility” functions measuring the value of health and income/consumption, respectively,

in each period. [FN106] Bleichrodt and Quiggin have shown that this functional form follows from a set of preference axioms.

[FN107] I have argued that U(Li,k) might take a different form. If different axioms are satisfied, U(Li,k) = Q(Hi,k) x V(Yi,k), where

Hi,k is individual i's lifetime health history in outcome Ok and Yi,k is her lifetime income history. [FN108] Surveys might be

conducted to test whether the preferences of well-informed individuals regarding longevity-health-income histories tend to satisfy

either set of axioms. [FN109] If one axiom set is more or less satisfied, surveys designed to establish the parameters of the

particular functional form U(Li, k) grounded on that set can then be undertaken. Surveys of this sort would presumably be less

cognitively demanding than lifetime standard gambles. For example, if
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      then surveys regarding preferences for hypothetical health-and-income combinations during a period (not whole lifetime

histories) would be needed to estimate the q(hi,t) and v(yi,t) functions.

      The utility function U should, ideally, represent the convergent preferences of well-informed respondents contemplating



hypothetical longevity-health-income histories. But what if survey respondents diverge in their answers?*38    After all, interrater

convergence in the case of existing QALY surveys is often not very high. [FN110] This important question raises large issues

about interpersonal comparisons, incommensurability, and the meaning of utility numbers, which I have grappled with elsewhere

and cannot address at length here. [FN111] A first-cut response is to stress that well conducted surveys should attempt to debias

respondents and provide them with information. If divergence persists, median or average values should be used, as a reasonable

estimate of what respondents under yet more ideal conditions would converge in preferring.

      I have suggested that surveys asking respondents about their preferences over hypothetical longevity-health-income

histories would be very helpful in calibrating the utility function U.  But survey data of this sort does not yet exist.  How should

PPPA be undertaken in the interim?  An initial possibility is to ignore health in the analysis.  The appropriate form of the utility

function in the case where it is conceptualized as a function of income (or consumption) alone has been discussed at length in

various subfields of economics.  A standard assumption is that the utility function has the “constant relative risk aversion” form

U(y) = y
1-e

/(1-e), or log (y) where e = 1. [FN112] The British government, which now recommends distributive weighting in CBA,

adopted this assumption in deriving recommended weights. [FN113] The parameter e can be estimated based on individual

behavior as well as surveys, and substantial work of this sort has been undertaken. [FN114] One review of this literature

concludes that policymakers should use a range of 0.7 to 1.5 for the value of e; [FN115] another suggests a broader range, namely

0.5 to 4.0. [FN116] *39 Using this constant-relative-risk-aversion function, utility would be assigned to a life-history as
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      that is, by adding up the individual's income utility in all periods until she dies.

      It should also be possible to employ existing data from health contingent-valuation surveys to estimate the shape of U,

particularly if
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      in accordance with the Bleichrodt and Quiggin axioms.  The amount of money that an individual is willing to accept to move

from one health state to a worse state (her WTA for that move), or the amount of money that she is willing to pay to move from

one health state to a better state (her WTP amount), depends on the marginal utility of income in the two states.  From WTP/WTA

data, then, we can estimate the marginal utility of income in different health states, and thus the shape of the function q(hi,t). By

assuming further that the function v(yi,t) is the constant relative risk aversion form with risk aversion parameter e, we have

concrete specifications for both the q and v functions and can apply these to a given Li,k to calculate U(Li,k). Viscusi and Evans

have undertaken pioneering work that employs WTP/WTA data to estimate the marginal utility of income in different health

states, [FN117] and more work of this kind would be very useful in estimating U for purposes of PPPA.

      Finally, what about social position?  Socioeconomic status automatically enters into PPPA, even without separate attention to

social position, since an individual's life-history includes information about her income.  Insofar as PPPA employs an SWF that is

equity-regarding rather than utilitarian, or a utility function with diminishing marginal income utility, PPPA will automatically be

sensitive to the distribution of income.  It is not, however, automatically sensitive to the racial or gender characteristics of those

who benefit or are harmed by policies.  Should it be?

      Incorporating social position as a determinant of individual lifetime utility--as a separate element of an individual's life-history--

is a double-edged sword.  On the one hand, this adjustment means that low-status individuals have stronger redistributive

claims.  Redistributing a unit of lifetime utility from a high- to a low-status individual with identical income, longevity, and health



characteristics increases the value of an equity-regarding *40 SWF, but would not do so if social position were ignored. On the

other hand, incorporating social position may mean that income, longevity, and health have greater marginal utility when

possessed by high-status rather than low-status individuals. Imagine that lifetime utility is of the form
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      where si is a positive number that measures status, increasing as status increases. Then a given increment in health or income

in some period has a greater effect on lifetime utility for a high-status individual, as does a given extension of longevity. A

utilitarian SWF would, therefore, end up shifting health, longevity, and income to higher-status individuals. An equity-regarding

SWF could also do so, depending on how it balanced distributive considerations with overall well-being. Further, the degree to

which race and gender currently correspond to lower-status social positions is a complicated and controversial question.

      For these reasons, incorporating social position as a separate determinant of individual lifetime utility will be politically

controversial, and agencies (and even academics) undertaking PPPA may hesitate to do so.  Bracketing political constraints,

social position should be incorporated in life histories as a separate determinant of individual lifetime utility.  The double-edged

impact of social position on welfarist analysis, described in the preceding paragraph, does not--to my mind--show the contrary.

[FN118] But the best is the enemy of the good, and it is certainly possible to structure PPPA so that race and gender information

is (1) wholly ignored, or (2) employed only at the predictive stage, to improve estimates of the probability of different population

profiles, which are described as combinations of individual longevity-health-income histories rather than individual longevity-

health-income-social position histories.

      3. The Social Welfare Step: Identifying an SWF

      The final step of PPPA is applying an equity-regarding SWF, or family of SWFs, to the probabilistic population profile in the

status quo and resulting from each policy.  This may seem like a hopeless task.  There are countless functions from utility vectors

to social welfare numbers that satisfy the Pigou-Dalton principle and therefore count as equity-regarding.  How does the PPPA

analyst know which one(s) to use?

      This problem is more tractable than it may seem at first glance.  The academic scholarship that has actually employed SWFs to

study concrete *41 policy questions often uses the so-called Atkinsonian family of SWFs. [FN119] This family has the form
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      where y is the so-called inequality-aversion parameter and y>= 0, y 1.
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         [FN120]

      The set of SWFs comprised of SWFs within the Atkinsonian family and increasing transforms thereof [FN121] are the only

SWFs that satisfy two plausible axioms in addition to the basic Pigou-Dalton axiom: separability and ratio-rescaling-invariance.

[FN122] Separability means that the particular utility level of *42 an individual who has the same utility in two outcomes being

compared is irrelevant to the SWF's rankings of those outcomes. This axiom is a formal expression of the philosophical position

known as “prioritarianism,” which many philosophers of equality now adopt. [FN123] Ratio-rescaling-invariance means that the

ranking of utility vectors should not change if we multiply all utilities by a common positive constant. In other words, if W assigns

a greater value to (U1,U2, . . .,UN) than to (U*, U» »*,»*,» .» . .,UN*), then it must assign a greater value to (kU1, kU2, . . ., kUN)

than to (kU1*, kU2*, . . ., kUN*). Ratio-rescaling-invariance is very plausible, since welfarist theory currently provides no basis for



thinking that there are genuine, measurable, and morally significant aspects of individual well-being which are captured by some

vector of utility numbers representing a given outcome but lost if we multiply everyone's utility by a common positive constant.

[FN124]

      To be sure, the Atkinsonian SWFs are an entire family of SWFs, parameterized by the inequality-aversion parameter y.  At one

extreme, with y= 0, the Atkinsonian SWF becomes the utilitarian SWF.  At the other extreme, with y = >>>, the Atkinsonian SWF

becomes the “leximin” social ordering, which gives absolute priority to improving the well-being of worse-off individuals. [FN125]

So which value of y should be used?

       *43 A first cut at this problem is to use the entire range of values of y. [FN126]           This might be illuminating.  Larger values

of ytranslate into a stronger social preference for equality. [FN127] If PPPA using the Atkinsonian family prefers one policy to

another for all values of y, or for all values below a high value of y, or for all values above a low value of y, then the first policy is

probably the best policy, all things considered. Conversely, if PPPA's ranking of the two policies is sensitive to the choice of y,

then the case for one or the other policy is unclear.

      A second cut at this problem is to isolate some range of values of yas particularly plausible through normative analysis,

surveys, or reverse engineering.  A given value of yhas policy implications.  Normative analysis, in the standard reflective

equilibrium mode, means making these policy implications explicit and deciding whether the analyst finds them intuitively

acceptable or unacceptable.  Atkinson long ago suggested a “leaky bucket” thought experiment for specifying a social welfare

function, [FN128] and a number of other authors have since seconded his suggestion. [FN129] Leaky-bucket thought experiments

have different variants, [FN130] the simplest being as follows. Imagine that one individual h is at well-being level Uh, and a

second, less well-off individual l is at well-being level Ul. A policy reduces the first individual's well-being by a små amount, u, and

improves the second's by du, with d less than or equal to 1. If d is equal to 1, then anyone but the utilitarian will count the policy

as an improvement. Imagine decreasing the value of d from 1. At what value of d do you think that the policy and the status quo

are equally good? Your answer fixes a value of y.

      A different sort of thought experiment asks about sacrifices to overall well-being for the sake of equalizing well-being. [FN131]

Specify an unequal population distribution of well-being, (U1, . . .,UN), and identify the level of *44 well-being U
+
 such that the

initial distribution and the distribution (U
+
, U

+
, . . ., U

+
) are equally good. The level U

+
 fixes a value for y. [FN132]

      Normative analysis to specify a value of yis no more “indeterminate” or “subjective” than normative philosophical scholarship

generally, and should be undertaken by scholars, whether philosophers or welfare economists. A different tack is to conduct a

“policy survey”--in effect, to invite the public to engage in normative analysis. “Policy surveys” invite respondents to evaluate

policies, not from the stand-point of their own well-being, but from a more disinterested perspective. [FN133] Much survey work

of this sort has been undertaken, including surveys about health and risk policy. [FN134] Some economists have in fact used

policy surveys to estimate the degree of inequality-aversion of an Atkinsonian SWF: Amiel asks a leaky-bucket question,

Lindholm an equalization question. [FN135]

      Finally, “reverse engineering” the value of ymeans establishing that value implied by existing policies--for example, existing

tax-and-transfer policies. [FN136]

      Although the case for limiting PPPA analysis to Atkinsonian SWFs should be very persuasive to those who hold a



“prioritarian” understanding of equality-- who accept the separability axiom--it will be less persuasive to non-prioritarians. The

debate between prioritarians and nonprioritarians continues apace in the philosophical literature, with no clear winner. [FN137]

Ideally, then, SWF analysis should test policies using both Atkinsonian SWFs and a plausible nonprioritarian SWF. One

appealing possibility is to use the rank-weighted SWF. Take a utility vector (U1, ...,UN). Set W equal to a sum consisting of N

times the smallest utility in this vector, plus (N-1) times the next-smallest utility, plus (N-2) times the third-smallest utility, and so

forth, up to 1 times the largest utility. This rank-weighted SWF satisfies the Pigou-Dalton principle, is ratio-rescaling-invariant,

and (as it happens) generates*45 the Gini coefficient as the corresponding measure of inequality, [FN138] but it does not satisfy

the separability principle. A utility transfer from a high-utility to a low-utility individual increases social value (thus the Pigou-

Dalton principle is satisfied); but the size of the increase depends on the ranks of the two individuals in the whole population

distribution, not their utility levels taken alone.

C. PPPA, Cost-Benefit Analysis, and Equality Measurement

      PPPA produces an integrated assessment of policies, sensitive to both overall well-being and equity.  Equity-regarding SWFs

such as the Atkinsonian SWFs or the rank-weighted SWF are sensitive to equity because they satisfy the Pigou-Dalton axiom.

[FN139] At the same time, they are sensitive to overall well-being in that (1) Pareto superior outcomes are always preferred

[FN140] and more generally (2) holding constant the degree of inequality, an equity-regarding SWF will prefer the outcome with

greater total utility. [FN141]

      These observations raise the question of how PPPA relates to cost-benefit analysis (CBA), on the one hand, and inequality

measurement, on the other.  Eric Posner and I have defended CBA as a proxy for overall well-being. [FN142] PPPA is more flexible

than CBA. PPPA can yield a verdict about overall well-being, by inserting a utilitarian SWF into the format. Yet, as just explained,

PPPA (unlike CBA) can yield a judgment about whether the policy is better than the status quo on balance, given both overall-

well-being and equity concerns. This occurs automatically when PPPA employs an equity-regarding rather than utilitarian SWF.

       *46 At some point PPPA might displace CBA. But that is not the proposal here. CBA is widely employed by agencies, and its

techniques are now highly developed. PPPA is novel and untested. My proposal, therefore, is that agencies and policy analysts

employ PPPA in conjunction with CBA. If both CBA and PPPA favor one policy over a second, then the case for the first policy is

strong. If CBA favors the first policy but PPPA favors the second, then it would appear that overall well-being favors the first

policy but that the overall balance of moral considerations-- overall well-being plus equity-- favors the second. The case for the

first policy is weaker; the case for the second policy is stronger, although not yet necessarily clear, because PPPA itself is an

experimental procedure. In this event, it may be appropriate for the agency to undertake a more intensive CBA or PPPA, or

perhaps to elicit guidance from Congress or the President.

      What about the connection between PPPA and inequality measurement?  PPPA yields an integrated assessment of policies,

but agencies may find it useful to ascertain how policies compare purely as a matter of equality.  PPPA readily yields that sort of

evaluation.  Economists of inequality have developed the important insight that any equity-regarding SWF generates a

corresponding inequality metric.  For a given social welfare function W, there is a corresponding inequality metric M
W

, which

ranges from zero (no inequality) to 1 (maximal inequality), defined as follows. For any utility vector (U1, U2, ..., UN), identify U
+

such that W(U1, U2, ..., UN) = W(U
+
, U

+
, ..., U

+
). In other words, a perfectly equal outcome in which every individual receives the

same amount of utility, U
+
, has the same W-value as the initial vector. Then
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      The denominator of the

TABULAR OR GRAPHIC MATERIAL SET FORTH AT THIS POINT IS NOT DISPLAYABLE

      fraction is the total well-being associated with the initial vector; the numerator is the amount of total well-being which, if

equally distributed, would have the same W-value as the initial vector.  The smaller this fraction is, the larger the fraction of the

total well-being associated with the initial vector that could be lost in an equalizing redistribution while still holding social welfare

constant, and thus the larger the degree of inequality. [FN143]

      With this insight, PPPA can be straightforwardly adapted to provide a judgment about the change in expected inequality

produced by a policy. The status quo is a probability distribution across lifetime utility vectors; the policy is a different

distribution.  For each possible status quo vector, we determine its inequality as measured by M
W

. The expected status quo

inequality *47 is simply the sum of each vector's inequality, discounted by its probability. The same series of calculations yields

the expected degree of inequality for the policy.

Conclusion

      This Article presents a novel approach to considering the equity impacts of risk regulation policies.  This approach,

“probabilistic population profile analysis” (PPPA), is rooted in the SWF view of social choice--specifically, in a particular version

of the SWF approach for which I have provided a full philosophical defense elsewhere, one that focuses on lifetime well-being

and that adopts an ex post rather than ex ante view of choice under uncertainty. From this perspective, PPPA is a large

improvement on existing approaches to risk equity, described in Part I. PPPA adopts a population-wide approach to equity, unlike

the social gradient view adopted by environmental justice scholars. It attends to the impact of both income and health/longevity

on individuals' (lifetime) well-being. (By contrast, “individual risk” tests focus solely on longevity; QALY analysis handles income

impacts imperfectly; and incidence analysis handles health/longevity impacts imperfectly.) PPPA addresses uncertainty in an ex

post manner, unlike “individual risk” tests or CBA using the VSL method. And PPPA is sensitive to both overall well-being and

the distribution of well-being, unlike inequality metrics or incidence analysis (or, for that matter, “individual risk” tests or the

disparate-impact tests employed in the environmental justice literature).

      Nor is PPPA a utopian project.  The SWF approach has already been employed to study tax policies and, in a few cases,

environmental policies.  Part II describes in detail how PPPA would be implemented. It discusses both the information that would

be needed to bring the approach to full fruition (such as surveys to calibrate utility functions, and more survey work to calibrate

the SWF), as well as the steps that policymakers can take in the interim.

      Only utilitarians believe that policy choice should be solely a function of overall well-being.  Only utilitarians, then, should be

comfortable with the current state of policy analysis, as practiced by governmental agencies and supported by the existing

scholarly literature.  Cost-benefit analysis, which is a workable measure of overall well-being, [FN144] is now very highly

developed and widely employed by agencies. Equity analysis garners much less scholarly attention and is rarely used in

government. We need to develop implementable and philosophically well-grounded tools for evaluating the equity impacts of

policies. PPPA is one such tool and, I believe, a particularly promising one.
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case than in the second case, and so that no individual experiences a different fear state with the policy in the first case than in the

second case. In particular, it might be assumed that the exposed populations in the two cases are unaware of their exposures.

[FN75]. See Robin Boadway & Neil Bruce, Welfare Economics 137-69 (1984).

[FN76]. See Matti Tuomala, Optimal Income Tax and Redistribution 1-14 (1990); Nicholas Stern, The Theory of Optimal Commodity

and Income Taxation: An Introduction, in The Theory of Taxation for Developing Countries 22 (David Newberry & Nicholas Stern

eds., 1987).

[FN77]. See Parry et al., supra note 57, at 26-28. A recent article by Marc Fleurbaey addresses issues of health equity using the



SWF framework. See Marc Fleurbaey, Health Equity and Social Welfare, 83/84 Annales d'Economie et de Statistique 21 (2006).

Unfortunately, I became aware of Fleurbaey's article as this Article was going to press and was not able to revise the Article to

discuss how it bears on my analysis.

[FN78]. See Adler & Posner, supra note 1, at 25-39; Matthew D. Adler, Welfare Polls: A Synthesis, 81 N.Y.U. L. Rev. 1875, 1904-05,

1959-68 (2006).

[FN79]. By “outcome,” I mean a set of possible worlds that is homogenous with respect to each individual's well-being. A

possible world is a completely specified possible history of the universe. A different definition of outcome is also conceivable:

one might just define an outcome as a single possible world and conceptualize SWFs as operating on utility vectors

corresponding to each possible world. But this definition unnecessarily inflates the number of outcomes, since every possible

world within each set of possible worlds homogeneous with respect to each individual's well-being would have the same utility

vector.

[FN80]. See Adler & Sanchirico, supra note 43, at 296-304.

[FN81]. See infra Part II.B.3.

[FN82]. See Adler, supra note 42.

[FN83]. See Adler & Sanchirico, supra note 43.

[FN84]. Variable-population issues pose a difficult set of problems for social choice theory which I will not attempt to engage here.

See generally Charles Blackorby et al., Population Issues in Social Choice Theory, Welfare Economics, and Ethics (2005).

Extending PPPA to the variable-population case is a topic for further research.

[FN85]. To be sure, there is a burgeoning literature on the measurement of happiness, but I take it that data on the current

population distribution of happiness, and on how policies perturb that, is still thinner than data on health and income. In any

event, as mentioned immediately below, PPPA certainly could be modified to incorporate happiness data and have lifetime utilities

be partly determined by happiness. Crucially, however, happiness is not the sole component of well-being. For citations to the

happiness literature and a discussion of the connection between happiness and well-being, see Matthew D. Adler & Eric A.

Posner, Happiness Research and Cost-Benefit Analysis (Univ. of Pa. Inst. for Law & Econ., Research Paper No. 07-15, 2007),

available at http://ssrn.com/abstract=999928.

[FN86]. Our best-developed policy-analytic tools, such as CBA, provide rigorous guidance in choosing among a given set of

options, not in identifying the initial choice set. See Matthew D. Adler, Rational Choice, Rational Agenda-Setting, and

Constitutional Law: Does the Constitution Require Basic or Strengthened Public Rationality?, in Linking Politics and Law 109, 113-

14 (Christoph Engel & Adrienne Héritier eds., 2003). PPPA is similar to CBA in this regard.

[FN87]. See EPA, Guidelines for Preparing Economic Analyses 126-30 (2000).



[FN88]. See id.; Parry, supra note 57; Klaus Conrad, Computable General Equilibrium Models in Environmental and Resource

Economics, in The International Yearbook of Environmental and Resource Economics 2002/2003 66, 66 (Tom Tietenberg & Henk

Folmer eds., 2002).

[FN89]. Fullerton & Rogers, supra note 56, at 4-5.

[FN90]. Another example of the use of simulation models to estimate policy effects on lifetime incomes is Jan H.M. Nelissen,

Annual Versus Lifetime Income Redistribution by Social Security, 68 J. Pub. Econ. 223 (1998). Further examples are discussed id. at

224-25.

[FN91]. See generally Summary Measures of Population Health (Christopher J.L. Murray et al. eds., 2002).

[FN92]. See generally sources cited supra note 1.

[FN93]. See Michael Wolfson & Geoff Rowe, On Measuring Inequalities in Health, 79 Bull. World Health Org. 553, 557-58 (2001)

(describing use of microsimulation modeling to estimate population health inequality and stating that existing modeling methods

are “more than adequate”).

[FN94]. On tobacco policy, see, for example, Sajjad Ahmad & John Billimek, Estimating the Health Impacts of Tobacco Harm

Reduction Policies: A Simulation Modeling Approach, 25 Risk Anal. 801 (2005); Tammy O. Tengs et al., Federal Policy Mandating

Safer Cigarettes: A Hypothetical Simulation of the Anticipated Population Health Gains or Losses, 23 J. Pol'y Anal. & Mgmt. 857

(2004) and sources cited therein. On cancer policy, see David Fone et al., Systematic Review of the Use and Value of Computer

Simulation Modelling in Population Health and Health Care Delivery, 25 J. Pub. Health Med. 325, 332 (2003).

[FN95]. Tengs et al., supra note 94, at 860.

[FN96]. See, e.g., Tony Blakely & Nick Wilson, Shifting Dollars, Saving Lives: What Might Happen to Mortality Rates, and Socio-

Economic Inequalities in Mortality Rates, if Income Was Redistibuted?, 62 Soc. Sci. Med. 2024, 2024-25 (2006); Braveman, supra

note 19, at 169-70, 172; Ulf-G. Gerdtham & Magnus Johannesson, Income-Related Inequality in Life-Years and Quality-Adjusted

Life-Years, 19 J. Health Econ. 1007, 1007-08 (2000). See also Angus Deaton, Health, Inequality, and Economic Development, 41 J.

Econ. Lit. 113, 113-14 (2003) (discussing literature concerning connection between income inequality and health).

[FN97]. For example, the Tobacco Policy Model described above uses gender as one predictor of annual transitions. See Tengs et

al., supra note 94, at 860.

[FN98]. See, e.g., Braveman, supra note 19, at 170-72; Peter Franks et al., The Burden of Disease Associated with Being African-

American in the United States and the Contribution of Socio-Economic Status, 62 Soc. Sci. & Med. 2469, 2469-70 (2006).

[FN99]. See Adler, supra note 78, at 1965-68; Adler, supra note 48, at 53-57, 55 n.184.



[FN100]. See generally Adler, supra note 78.

[FN101]. See Adler, supra note 48, at 19-20, 47; Aki Tsuchiya & Paul Dolan, The QALY Model and Individual Preferences for

Health States and Health Profiles over Time: A Systematic Review of the Literature, 25 Med. Decision Making 460 (2005). To be

sure, surveys to elicit respondents' preferences regarding longevity-health-income histories must be designed to be feasible,

given respondents' cognitive limitations. Respondents cannot be asked to evaluate every possible history. On this score, it

should be noted that the proposal of some health scholars to use a survey format which would value health histories--the

“healthy year equivalent” or “HYE” format--has been criticized as infeasible. See id. at 465-67. However, it is not clear why using

surveys to assign values to temporally extended histories is qualitatively less feasible than using surveys to value momentary

states, which is what the QALY format does. Just as it is impossible for a cognitively limited respondent to consider all possible

histories, so it is impossible for her to consider all possible momentary states. QALY survey designers circumvent this difficulty in

various ways. For example, they may use standardized “health state classification systems” to describe health states as a

combination of locations on a discrete number of dimensions, and ask each respondent to value a sample of the total set of

possible states, so as to estimate a function that maps each combination of locations along the dimensions to a QALY value. See,

e.g., Adler, supra note 48, at 48-50. It is not clear why similar devices could not be used to elicit valuations of temporally extended

histories.

[FN102]. See, e.g., Adler, supra note 48, at 40-41 n.133 (citing surveys of health-related contingent valuation studies).

[FN103]. In particular, Harsanyi's account of interpersonal comparisons, which reduces judgments of overall well-being to

preferences over lotteries of possible life histories, provides a theoretical basis for the lifetime standard gamble. See Adler, supra

note 48, at 17-24 (presenting Harsanyi's account).

[FN104]. See Ann M. Holmes, A Method to Elicit Utilities for Interpersonal Comparisons, 17 Med. Decision Making 10 (1997).

[FN105]. See James K. Hammitt, How Much is a QALY Worth? Admissible Utility Functions for Health and Wealth 2 (May 2002)

(unpublished manuscript, on file with the Harvard Environmental Law Review).

[FN106]. Strictly, hi,t should be hi,t ,k and yi,t should be yi,t ,k, but to avoid unwieldy symbols I have omitted the “k” subscript.

[FN107]. See Han Bleichrodt & John Quiggin, Life-Cycle Preferences over Consumption and Health: When Is Cost-Effectiveness

Analysis Equivalent to Cost-Benefit Analysis?, 18 J. Health Econ. 681, 683-90 (1999).

[FN108]. See Adler, supra note 48, at 25-30. More precisely, U(Li,k) = Q(Hi,k) x V(Bi,k), where Bi,k is the “background” or non-

health characteristics of individual i in outcome Ok (such as income, social position, family relationships, or professional

accomplishment). If PPPA ignores background characteristics other than income, then Q(Hi,k) x V(B»») be»comes Q(Hi,k) x V(Yi,k).

[FN109]. Cf. William N. Evans & W. Kip Viscusi, Estimation of State-Dependent Utility Functions using Survey Data, 73 Rev.

Econ. & Stat. 94 (1991) (using contingent-valuation surveys to estimate the structure of utility as a function of health and income);

W. Kip Viscusi & William N. Evans, Utility Functions that Depend on Health Status: Estimates and Economic Implications, 80 Am.

Econ. Rev. 353 (1990) (same); Beatrice Rey & Jean-Charles Rochet, Health and Wealth: How Do They Affect Individual



Preferences?, 29 Geneva Papers on Risk & Ins. Theory 43 (2004) (discussing possible test to discriminate between different health-

and-wealth utility functions).

[FN110]. See, e.g., Paul Dolan et al., The Time Trade-Off Method: Results from a General Population Survey, 5 Health Econ. 141,

150 (1996).

[FN111]. See, e.g., Adler, supra note 48, at 21-22; Adler & Posner, supra note 1, at 49-50, 161-62, 161 n.28; Matthew D. Adler,

Incommensurability and Cost-Benefit Analysis, 146 U. Pa. L. Rev. 1371, 1401-08 (1998).

[FN112]. See, e.g., Tuomala, supra note 76, at 47; Olof Johansson-Stenman, On the Value of Life in Rich and Poor Countries and

Distributional Weights Beyond Utilitarianism, 17 Envtl. & Resource Econ. 299, 302-03 (2000); Christian Gollier, The Economics of

Risk and Time 27 (2001).

[FN113]. See David J. Evans, The Elasticity of Marginal Utility of Consumption: Estimates for 20 OECD Countries, 26 Fiscal

Studies 197, 200 (2005).

[FN114]. See Frank A. Cowell & Karen Gardiner, Welfare Weights 25-29 (STICERD, London School of Economics, 1999); Evans,

supra note 113; David Pearce & David Ulph, A Social Discount Rate for the United Kingdom 9-15 (CSERGE Working Paper GEC

95-01, 1995). See also Louis Kaplow, The Value of a Statistical Life and the Coefficient of Relative Risk Aversion, 31 J. Risk &

Uncertainty 23 (2005) (discussing high values of e estimated in literature on “equity premium,” and the inconsistency between

those values and existing estimates of the income elasticity of the value of statistical life); Louis R. Eeckhoudt & James K.

Hammitt, Background Risks and the Value of a Statistical Life, 23 J. Risk and Uncertainty 261, 276-77 (2001) (discussing relation

between income elasticity of VSL and coefficient of relative risk aversion). For an interesting recent study that uses a Harsanyi-

style veil of ignorance format to estimate e, see Olof Johansson-Stenman et al., Measuring Future Grandparents' Preferences for

Equality and Relative Standing, 112 Econ. J. 362 (2002).

[FN115]. Pearce & Ulph, supra note 114, at 14-16. These authors focus on the range of e appropriate for policymaking in the

United Kingdom.

[FN116]. Cowell & Gardiner, supra note 114, at 33. See also Johansson-Stenman et al., supra note 114, at 363 (noting that “values

in the interval 0.5-2 [for relative risk aversion] are often referred to”).

[FN117]. See Viscusi & Evans, supra note 109, at 363-67. See also Frank A. Sloan et al., Alternative Approaches to Valuing

Intangible Health Losses: The Evidence for Multiple Sclerosis, 17 J. Health Econ. 475, 478, 489-90 (1998).

[FN118]. As already mentioned, Ann Holmes has conducted surveys where respondents are asked to value hypothetical lives

described both in terms of health and in terms of other characteristics. The additional characteristics include gender. See Holmes,

supra note 104.

[FN119]. See Tuomala, supra note 76, at 28-29; Johansson-Stenman, supra note 112, at 302-03; Samuel Fankhauser et al., The

Aggregation of Climate Change Damages: A Welfare Theoretic Approach, 10 Evntl. & Resource Econ. 249, 257 (1997). In some of



this literature, the social welfare function is an Atkinsonian function that takes individual incomes rather than utilities as its

arguments. See Parry et al., supra note 57, at 26-28; Louis Kaplow, Concavity of Utility, Concavity of Welfare, and Redistribution

of Income 2 (Harvard L. Sch. Discussion Paper No. 437, 2003). Atkinsonian SWFs are also used in the health economics literature

that discusses applying SWFs to QALYs. See sources cited supra note 51.

[FN120]. See, e.g., Bojer, supra note 38, at 110. The formula for the Atkinsonian SWF is sometimes multiplied by 1/N, where N is

the population size. Where N is the same in all outcomes--as assumed throughout this Article, see supra text accompanying note

84--that formula is equivalent to the one given in the text, both in its ranking of utility vectors and in its ranking of policies. In the

case where y= 1, the formula for the Atkinsonian SWF is sometimes given as the product of individuals' utilities rather than the

sum of the logarithms of utilities. These formulations are increasing transformations of each other (see, e.g., Fankhauser, supra

note 119, at 257-58) and therefore order utility vectors (but not necessarily policies) the same way. See infra note 121.

[FN121]. Take an Atkinsonian SWF
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       with yspecified.          Consider W*, which is an increasing transformation of W.  (In other words, W
*
(U1,U2,...,UN) =

g(W(U1,U2,...,UN)), where g is what's known as an “increasing” or “monotonically increasing” function, which means that the

graph of g always slopes up). Because W* is an increasing transformation of W, W* and W order utility vectors the same way.

However, W* and W applied in an ex post fashion to policies (probability distributions over utility vectors) may not order these

policies the same way. This raises the difficult question, which I cannot address here, about how one identifies the appropriate

transformation to use in PPPA, once one has specified y. That identification involves determining the degree to which

policymakers should be risk averse in social welfare. As an initial matter, I suggest, PPPA should assume risk-neutrality in social

welfare, i.e., simply use the Atkinsonian SWF itself rather than some nonlinear transformation. But the issue certainly deserves

more exploration.

[FN122]. See Lambert, supra note 38, at 94-102; Anthony Atkinson, On the Measurement of Inequality, 2 J. Econ. Theory 244, 244-

45, 249-52 (1970). It is important to note that the Atkinsonian family of SWFs is not attractive if individuals' lifetime utilities can be

negative. With negative utilities, the function Ui
1-y

/(1-y) is either undefined or, if defined, is either decreasing or strictly convex.

Therefore, the SWF will not satisfy both the Pareto principle and the Pigou-Dalton principle. Identifying an appropriate SWF that

can allow for negative utilities is a difficult task that I will not attempt to resolve here. See Campbell Brown, Matters of Priority 192-

197 (Mar. 2005) (unpublished Ph.D. thesis, The Australian National University) (on file with the Harvard Environmental Law

Review) (proving that no SWF has the prioritarian form of summing an increasing, strictly concave function of individual utilities

and has an unrestricted domain and is invariant to a ratio transformation); Amartya Sen, Social Choice Theory, in 3 Handbook of

Mathematical Economics 1073, 1127 & n.74 (Kenneth J. Arrow & Michael D. Intriligator eds., 1986). As for utility vectors that

include zeros, the Atkinsonian SWF will be defined only for y< 1.

[FN123]. See Adler & Sanchirico, supra note 43, at 300-02.

[FN124]. Harsanyi-style utility numbers, the expectations of which represent well-informed individuals' convergent preferences

over lotteries of life histories, will be unique up to an affine transformation. It is a well-known feature of such “von-Neumann/

Morgenstern” utilities, meant to represent decisions under risk or uncertainty, that they are unique up to an affine transformation.

In other words, given a utility function U which maps life histories onto utilities, such that the expected utility numbers calculated

using these utilities accurately represent a well-informed individual's preferences over lotteries of those histories, we can multiply



U by a positive constant c and add a constant d. Expectations with respect to these new utilities will produce the very same

ordering of lotteries as expectations with respect to the original utilities.

       By taking a morally significant zero point--for example, a life no better than nonexistence--and giving it a utility of zero, we can

narrow down the set of admissible utility functions.  Consider a function U* that represents the well-informed individual's

ordering of lotteries and assigns a value of zero to the zero point.  Any admissible function will have to be produced by taking U*

and multiplying it by a positive constant.  However, that transformation remains admissible.  Any new function produced by

multiplying U* by a positive constant will still assign zero to the zero point, and expectations formed with respect to this new

function will still order lotteries of life histories correctly.

       To preclude multiplying utilities assigned to life histories by a positive constant, we would need to have morally significant

information beyond (1) well-informed individuals' (convergent) ordering of life histories and lotteries of life histories, and (2) their

(convergent) identification of the zero point.  It is hard to see what that information would be.

[FN125]. See, e.g., Lambert, supra note 38, at 99-102; Kristof Bosmans, Extreme Inequality Aversion Without Separability, 32 Econ.

Theory 589, 592 (2007).

[FN126]. See Fankhauser et al., supra note 119, at 257-59. Many studies use a smaller range of values of y, often in the context of

an SWF that takes incomes rather than utilities as its arguments. See Lambert, supra note 38, at 129; Parry, supra note 57, at 28.

[FN127]. For any unequal distribution of utilities, there is an amount U
+
 of utility which, if equally distributed, has the same social

welfare value as the unequal distribution. That amount, U
+
, is lower the greater the value of y.          Also, for a given pair of

individuals at utility levels High and Low, the ratio between the marginal social value of Low's utility and High's utility increases

with y.

[FN128]. See Yoram Amiel et al., Measuring Attitudes Towards Inequality, 101 Scandinavian J. Econ. 83, 86-88 (1999) (discussing

Atkinson's proposal).

[FN129]. See, e.g., Cowell & Gardiner, supra note 114, at 15-16; Pearce & Ulph, supra note 114, at 14-15; Stern, supra note 76, at 47-

48. A closely related kind of question asks about the choice between benefiting some individual by a certain amount and a better-

off individual by a greater amount. See Dolan, supra note 51, at 51-52.

[FN130]. Other variants could specify the two individuals' health, income and longevity positions and ask about leaky transfers of

health, income or longevity. Given a utility function from longevity-health-income histories to utility, answers to these sorts of

question will also fix or help fix a y.

[FN131]. See, e.g., Lindholm & Rosén, supra note 51; Williams, supra note 51.

[FN132]. It should be stressed that leaky-bucket and equalization thought experiments are only two particularly straightforward

forms of normative reflection about the value of y.          Any analysis of the implications of a given yfor some principle that the

analyst endorses, or some scenario about which the analyst has intuitions, could be helpful in specifying y.          See, e.g.,

Fankhauser et al., supra note 119, at 259-62 (identifying values of yconsistent with use of uniform per-unit global warming

damages).



[FN133]. On the distinction between policy surveys and welfare polls, see Adler, supra note 78.

[FN134]. See, e.g., Paul Dolan et al., QALY Maximisation and People's Preferences: A Methodological Review of the Literature, 14

Health Econ. 197 (2005).

[FN135]. See Amiel et al., supra note 128, at 86; Lindholm & Rosén, supra note 51. For related survey work, see Ignacio Abasolo &

Aki Tsuchiya, Exploring Social Welfare Functions and Violation of Monotonicity: An Example from Inequalities in Health, 23 J.

Health Econ. 313 (2004); Louis Gevers et al., Professed Inequality Aversion and its Error Component, 81 Scandinavian J. Econ. 238

(1979); Herbert Glejser et al., An Econometric Study of the Variables Determining Inequality Aversion Among Students, 10 Eur.

Econ. Rev. 173 (1977); Magnus Johannesson & Ulf-G. Gerdtham, A Note on the Estimation of the Equity-Efficiency Trade-off for

QALYs, 15 J. Health Econ. 359 (1996); Magnus Johannesson & Ulf-G. Gerdtham, A Pilot Test of Using the Veil of Ignorance

Approach to Estimate a Social Welfare Function for Income, 2 Applied Econ. Lett. 400 (1995).

[FN136]. See Lambert, supra note 38, at 129; Cowell & Gardiner, supra note 114, at 24-25.

[FN137]. See Adler & Sanchirco, supra note 43, at 296-302.

[FN138]. See Adler & Sanchirico, supra note 43, at 302. Actually, there are many different variations on the simple rank-weighted

SWF described in the text. Consider any SWF which ranks utilities from lowest to highest, multiplies each by a positive weight

which is a decreasing function of rank, and sums the weighted utilities. Any such SWF will be ratio-rescaling-invariant, satisfy the

Pareto principle, and satisfy the Pigou-Dalton principle. So an equity analyst who is conducting a particularly full PPPA analysis

might want to consider evaluating policies using different rank-weighted SWFs within this general family. See generally Blackorby

et al., supra note 84, at 75-82, 99-100 (discussing rank-weighted family of SWFs).

[FN139]. See supra text accompanying notes 80-81.

[FN140]. Although it is possible to have “non-Paretian” SWFs--SWFs that sometimes fail to prefer a Pareto-superior outcome--the

case for the Pareto principle is powerful, and it is certainly possible for SWFs to both satisfy the Pigou-Dalton principle and be

Paretian. In particular, Atkinsonian SWFs and the rank-weighted SWF have both characteristics See Adler & Sanchirico, supra

note 43, at 291-304; Blackorby et al., supra note 84, at 69-82.

[FN141]. The ordering of outcomes produced by a given equity-regarding SWF W is the same as that produced by assigning each

utility vector a number equaling

TABULAR OR GRAPHIC MATERIAL SET FORTH AT THIS POINT IS NOT DISPLAYABLE

       is total utility and M
W

 is an inequality measure generated by the SWF. See Marc Fleurbaey, Equality versus Priority: How

Relevant is the Distinction?, in Fairness and Goodness in Health (Daniel Wikler et al. eds., World Health Organization)

(forthcoming). Holding constant the degree of inequality, i.e., the value of M
W

, outcomes with greater total utility are preferred.

[FN142]. See Adler & Posner, supra note 1.



[FN143]. See, e.g., Lambert, supra note 38, at 94-102; Sen, supra note 38, at 38-39; Bojer, supra note 38, at 108-11; Cowell, supra

note 38, at 113-15.

[FN144]. See Adler & Posner, supra note 1.
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THE PRESIDENT:  Hello, Redford!  (Applause.)  It is good to be back in Michigan.  (Applause.)  How is everybody
doing today? (Applause.)

Now, let me just start off by saying we have something in common -- both our teams lost yesterday.  (Laughter.)  I
mean, I would like to come here and talk a little smack about the Bears, but we didn’t quite get it done.  But it is
wonderful to be back. It is good to see everybody in the great state of Michigan.  (Applause.)

A few people I want to acknowledge -- first of all, the Mayor of Detroit here -- Dave Bing is in the house. 
(Applause.) We’ve got the Redford Supervisor -- Tracey Schultz Kobylarz.  (Applause.)  We’ve got some
outstanding members of Congress who are here -- please give them a big round of applause.  (Applause.) 

I want to thank Martin for hosting us.  I want to thank Jeff and Gibby for giving me a great tour of the factory. 
(Applause.) I’ve got to say I love coming to factories. 

AUDIENCE MEMBER:  I love you!

THE PRESIDENT:  I love you.  (Applause.) 

So in addition to seeing the best workers in the world -- (applause) -- you’ve also got all this cool equipment. 
(Laughter.)  I wanted to try out some of the equipment, but Secret Service wouldn’t let me.  (Laughter.)  They said,
you're going to drop something on your head, hurt yourself.  (Laughter.) They were worried I’d mess something
up.  And Jeff and Gibby may not admit it, but I think they were pretty happy the Secret Service wouldn't let me touch
the equipment.  (Laughter.) 

Now, it’s been a little over a month since the election came to an end.  (Applause.)  So it’s now safe for you to turn
your televisions back on.  (Laughter.)  All those scary political ads are off the air.  You can answer your phone
again -- nobody is calling you in the middle of dinner asking for your support.  But, look, I have to admit there’s
one part of the campaign that I miss, and that is it is a great excuse for me to get out of Washington and come to
towns like this and talk to the people who work so hard every day and are looking out for their families and are in
their communities, and just having a conversation about what kind of country do we want to be; what kind of
country do we want to leave behind for our kids.  Because ultimately, that's what this is about.   

And I believe -- and I've been saying this not just for the last six months or the last year, but ever since I got into
public office -- I believe America only succeeds and thrives when we’ve got a strong and growing middle class. 
(Applause.)  That's what I believe.  I believe we’re at our best when everybody who works hard has a chance to
get ahead; that they can get a job that pays the bills; that they’ve got health care that they can count on; that they
can retire with dignity and respect, maybe take a vacation once in a while -- nothing fancy, just being able to pack
up the kids and go someplace and enjoy time with people that you love; make sure that your kids can go to a
good school; make sure they can aspire to whatever they want to be. 

That idea is what built America.  That’s the idea that built Michigan.  That’s the idea that’s at the heart of the
economic plan I’ve been talking about all year long on the campaign trail. I want to give more Americans the
chance to earn the skills that businesses are looking for right now, and give our kids the kind of education they
need to succeed in the 21st century.  I want to make sure America leads the world in research and technology
and clean energy.  I want to put people back to work rebuilding our roads and our bridges and our schools. 
(Applause.)  That’s how we grow an economy.
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I want us to bring down our deficits, but I want to do it in a balanced, responsible way.  And I want to reward -- I
want a tax code that rewards businesses and manufacturers like Detroit Diesel right here, creating jobs right
here in Redford, right here in Michigan, right here in the United States of America.  (Applause.)  That’s where we
need to go.  That’s the country we need to build.  And when it comes to bringing manufacturing back to America --
that’s why I’m here today. 

Since 1938, Detroit Diesel has been turning out some of the best engines in the world.  (Applause.)  Over all
those years, generations of Redford workers have walked through these doors.  Not just to punch a clock.  Not
just to pick up a paycheck.  Not just to build an engine.  But to build a middle-class life for their families; to earn a
shot at the American Dream. 

For seven and a half decades, through good times and bad,  through revolutions in technology that sent a lot of
good jobs -- manufacturing jobs -- overseas, men and women like you, your parents, maybe even your
grandparents, have done your part to build up America’s manufacturing strength.  That’s something you can all
be proud of.  And now you’re writing a new proud chapter to that history.  Eight years ago, you started building
axles here alongside the engines.  That meant more work.  That meant more jobs.  (Applause.)  So you started
seeing products -- more products stamped with those three proud words:  Made in America. 
Today, Daimler is announcing a new $120 million investment into this plant, creating 115 good, new union jobs
building transmissions and turbochargers right here in Redford -- (applause) -- 115 good new jobs right here in
this plant, making things happen.  That is great for the plant.  It’s great for this community.  But it’s also good for
American manufacturing.  Soon, you guys will be building all the key parts that go into powering a heavy-duty
truck, all at the same facility.  Nobody else in America is doing that.  Nobody else in North America is doing that.

And by putting everything together in one place, under one roof, Daimler engineers can design each part so it
works better with the others.  That means greater fuel efficiency for your trucks.  It means greater savings for your
customers.  That’s a big deal.  And it’s just the latest example of Daimler’s leadership on this issue.

Last year, I was proud to have your support when we announced the first-ever national fuel-efficiency standards
for commercial trucks, which is going to help save consumers money and reduce our dependence on foreign
oil.  That’s good news.  (Applause.)

But here’s the other reason why what you guys are doing, what Daimler is doing, is so important.  For a long
time, companies, they weren’t always making those kinds of investments here in the United States.  They weren’t
always investing in American workers.  They certainly weren’t willing to make them in the U.S. auto industry. 

Remember, it was just a few years ago that our auto industry was on the verge of collapse.  GM, Chrysler were all
on the brink of failure.  And if they failed, the suppliers and distributors that get their business from those
companies, they would have died off, too.  Even Ford could have gone down -- production halted.  Factories
shuttered.  Once proud companies chopped up and sold off for scraps.  And all of you -- the men and women
who built these companies with your own hands  -- would have been hung out to dry.  And everybody in this
community that depends on you -- restaurant owners, storekeepers, bartenders -- (laughter and applause) --
their livelihoods would have been at stake, too.

So I wasn’t about to let that happen.  I placed my bet on American workers.  We bet on American ingenuity.  I’d
make that same bet any day of the week.  (Applause.)  Three and a half years later, that bet is paying off.  This
industry has added over a quarter of a million new jobs.  Assembly lines are humming again.  The American auto
industry is back. 

And companies like Daimler know you’re still a smart bet.  They could have made their investment somewhere
else, but they didn’t.  And if you ask them whether it was a tough call, they’ll tell you it wasn’t even close.  So the
word is going out all around the world:  If you want to find the best workers in the world, if you want to find the best
factories in the world, if you want to build the best cars or trucks or any other product in the world, you should
invest in the United States of America.  This is the place to be.  (Applause.)

See, you’re starting to see the competitive balance is tipping a little bit.  Over the past few years, it’s become
more expensive to do business in countries like China.  Our workers have become even more productive.  Our
energy costs are starting to go down here in the United States.  And we still have the largest market.  So when
you factor in everything, it makes sense to invest here, in America. 

And that’s one of the reasons why American manufacturing is growing at the fastest pace since the 1990s.  And
thanks in part to that boost in manufacturing, four years after the worst economic crisis of our lifetimes, our
economy is growing again. Our businesses have created more than 5.5 million new jobs over the past 33
months.  So we’re making progress.  (Applause.)  We’re moving in the right direction.  We’re going forward.

So what we need to do is simple.  We need to keep going.  We need to keep going forward.  We should do
everything we can to keep creating good middle-class jobs that help folks rebuild security for their families. 
(Applause.)  And we should do everything we can to encourage companies like Daimler to keep investing in
American workers.

And by the way, what we shouldn’t do -- I just got to say this -- what we shouldn’t be doing is trying to take away
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your rights to bargain for better wages and working conditions.  (Applause.)  We shouldn’t be doing that. 
(Applause.)  These so-called “right to work” laws, they don't have to do with economics; they have everything to do
with politics.  (Applause.) What they're really talking about is giving you the right to work for less money. 
(Applause.)

You only have to look to Michigan -- where workers were instrumental in reviving the auto industry -- to see how
unions have helped build not just a stronger middle class but a stronger America.  (Applause.)  So folks from our
state’s capital, all the way to the nation’s capital, they should be focused on the same thing.  They should be
working to make sure companies like this manufacturer is able to make more great products.  That's what they
should be focused on.  (Applause.)  We don't want a race to the bottom.  We want a race to the top.  (Applause.)

America is not going to compete based on low-skill, low-wage, no workers’ rights.  That's not our competitive
advantage. There’s always going to be some other country that can treat its workers even worse.  Right? 

AUDIENCE:  Right!

THE PRESIDENT:  What’s going to make us succeed is we got the best workers -- well trained, reliable,
productive, low turnover, healthy.  That's what makes us strong.  And it also is what allows our workers then to
buy the products that we make because they got enough money in their pockets.  (Applause.)

So we’ve got to get past this whole situation where we manufacture crises because of politics.  That actually
leads to less certainty, more conflict, and we can't all focus on coming together to grow.

AUDIENCE MEMBER:  That's right!

THE PRESIDENT:  And the same thing -- we're seeing the same thing in Washington.  I’m sure you've all heard
the talk recently about some big deadlines we're facing in a few weeks when it comes to decisions on jobs and
investment and taxes.  And that debate is going to have a big impact on all of you.  Some of you may know this:  If
Congress doesn’t act soon, meaning in the next few weeks, starting on January 1st, everybody is going to see
their income taxes go up. 

AUDIENCE:  No!

THE PRESIDENT:  It's true.  You all don’t like that. 

AUDIENCE:  No!

THE PRESIDENT:  Typical, middle-class family of four will see an income tax hike of around $2,200.  How many
of you can afford to pay another $2,200 in taxes?  Not you?

AUDIENCE:  No!

THE PRESIDENT:  I didn’t think so.  You can't afford to lose that money.  That’s a hit you can't afford to take.  And,
by the way, that’s not a good hit for businesses, either -- because if Congress lets middle-class taxes go up,
economists will tell you that means people will spend nearly $200 billion less than they otherwise would spend. 
Consumer spending is going to go down.  That means you've got less customers.  Businesses get fewer
profits.  They hire fewer workers.  You go in a downward spiral. Wrong idea.

Here is the good news:  We can solve this problem.  All Congress needs to do is pass a law that would prevent a
tax hike on the first $250,000 of everybody's income -- everybody.  (Applause.)  That means 98 percent of
Americans -- and probably 100 percent of you -- (laughter) -- 97 percent of small businesses wouldn’t see their
income taxes go up a single dime.  Even the wealthiest Americans would still get a tax cut on the first $250,000 of
their income.  But when they start making a million, or $10 million, or $20 million you can afford to pay a little bit
more.  (Applause.)  You're not too strapped. 

So Congress can do that right now.  Everybody says they agree with it.  Let’s get it done.  (Applause.)   

So that’s the bare minimum.  That’s the bare minimum we should be doing in order to the grow the economy. 
But we can do more.  We can do more than just extend middle-class tax cuts.  I’ve said I will work with
Republicans on a plan for economic growth, job creation, and reducing our deficits.  And that has some
compromise between Democrats and Republicans.  I understand people have a lot of different views.  I’m willing
to compromise a little bit. 

But if we’re serious about reducing our deficit, we’ve also got to be serious about investing in the things that help
us grow and make the middle class strong, like education, and research and development, and making sure
kids can go to college, and rebuilding our roads and our infrastructure.  (Applause.)  We’ve got to do that.

So when you put it all together, what you need is a package that keeps taxes where they are for middle-class
families; we make some tough spending cuts on things that we don’t need; and then we ask the wealthiest



Americans to pay a slightly higher tax rate.  And that’s a principle I won’t compromise on, because I’m not going
to have a situation where the wealthiest among us, including folks like me, get to keep all our tax breaks, and
then we’re asking students to pay higher student loans.  Or suddenly, a school doesn’t have schoolbooks
because the school district couldn’t afford it.  Or some family that has a disabled kid isn’t getting the help that
they need through Medicaid. 

We’re not going to do that.  We’re not going to make that tradeoff.  That’s not going to help us to grow.  Our
economic success has never come from the top down; it comes from the middle out.  It comes from the bottom
up.  (Applause.)  It comes from folks like you working hard, and if you’re working hard and you’re successful, then
you become customers and everybody does well.

Our success as a country in this new century will be defined by how well we educate our kids, how well we train
our workers, how well we invent, how well we innovate, how well we build things like cars and engines -- all the
things that helped create the greatest middle class the world has ever known.  That’s how you bring new jobs
back to Detroit.  That’s how you bring good jobs back to America.  That’s what I’m focused on.  That’s what I will
stay relentlessly focused on going forward.  (Applause.) 

Because when we focus on these things –- when we stay true to ourselves and our history, there’s nothing we
can’t do.  (Applause.)  And if you don’t believe me, you need to come down to this plant and see all these
outstanding workers.

In fact, as I was coming over here, I was hearing about a guy named Willie.  (Applause.)  Where’s Willie?  There’s
Willie right here.  There’s Willie.  (Applause.)  Now, in case you haven’t heard of him, they actually call him “Pretty
Willie.”  (Laughter.)  Now, I got to say you got to be pretty tough to have a nickname like “Pretty Willie.”  (Laughter.) 
He’s tough. 

On Wednesday, Willie will celebrate 60 years working at Detroit Diesel -- 60 years.  (Applause.)  Willie started
back on December 12, 1952.  I was not born yet.  (Laughter.)  Wasn’t even close to being born.  He made $1.40
an hour.  The only time he spent away from this plant was when he was serving our country in the Korean War. 
(Applause.)  So three generations of Willie's family have passed through Detroit Diesel.  One of his daughters
works here with him right now -- is that right?  There she is.  (Applause.) 

In all his years, Willie has been late to work only once.  It was back in 1977.  (Laughter.)  It's been so long he can't
remember why he was late -- (laughter and applause) -- but we're willing to give him a pass. 

So Willie believes in hard work.  You don’t keep a job for 60 years if you don’t work hard.  Sooner or later,
someone is going to fire you if you don’t work hard.  He takes pride in being part of something bigger than
himself.  He's committed to family; he's committed to community; he's committed to country. That’s how Willie
lives his life.  That’s how all of you live your lives.

And that makes me hopeful about the future, because you're out there fighting every day for a better future for your
family and your country.  And when you do that, that means you're creating value all across this economy.  You're
inspiring people. You're being a good example for your kids.  That’s what makes America great.  That’s what we
have to stay focused on.

And as long as I've got the privilege of serving as your President, I'm going to keep fighting for you.  I'm going to
keep fighting for your kids.  I'm going to keep fighting for an America where anybody, no matter who you are, no
matter what you look like, no matter where you come from, you can make it if you try here in America.  (Applause.)

Thank you very much, everybody.  God bless you.  (Applause.)  
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Madame Speaker, Mr. Vice President, Members of Congress, and the First Lady of the United States:

I’ve come here tonight not only to address the distinguished men and women in this great chamber, but to speak
frankly and directly to the men and women who sent us here. 

I know that for many Americans watching right now, the state of our economy is a concern that rises above all
others.  And rightly so.  If you haven’t been personally affected by this recession, you probably know someone
who has – a friend; a neighbor; a member of your family.  You don’t need to hear another list of statistics to know
that our economy is in crisis, because you live it every day.  It’s the worry you wake up with and the source of
sleepless nights.  It’s the job you thought you’d retire from but now have lost; the business you built your dreams
upon that’s now hanging by a thread; the college acceptance letter your child had to put back in the envelope. 
The impact of this recession is real, and it is everywhere.    

But while our economy may be weakened and our confidence shaken; though we are living through difficult and
uncertain times, tonight I want every American to know this:

We will rebuild, we will recover, and the United States of America will emerge stronger than before. 

The weight of this crisis will not determine the destiny of this nation.  The answers to our problems don’t lie
beyond our reach.  They exist in our laboratories and universities; in our fields and our factories; in the
imaginations of our entrepreneurs and the pride of the hardest-working people on Earth.  Those qualities that
have made America the greatest force of progress and prosperity in human history we still possess in ample
measure.  What is required now is for this country to pull together, confront boldly the challenges we face, and
take responsibility for our future once more.

Now, if we’re honest with ourselves, we’ll admit that for too long, we have not always met these responsibilities –
as a government or as a people.  I say this not to lay blame or look backwards, but because it is only by
understanding how we arrived at this moment that we’ll be able to lift ourselves out of this predicament. 

The fact is, our economy did not fall into decline overnight.  Nor did all of our problems begin when the housing
market collapsed or the stock market sank.  We have known for decades that our survival depends on finding
new sources of energy.  Yet we import more oil today than ever before.  The cost of health care eats up more and
more of our savings each year, yet we keep delaying reform.  Our children will compete for jobs in a global
economy that too many of our schools do not prepare them for.  And though all these challenges went unsolved,
we still managed to spend more money and pile up more debt, both as individuals and through our government,
than ever before.

In other words, we have lived through an era where too often, short-term gains were prized over long-term
prosperity; where we failed to look beyond the next payment, the next quarter, or the next election.  A surplus
became an excuse to transfer wealth to the wealthy instead of an opportunity to invest in our future.  Regulations
were gutted for the sake of a quick profit at the expense of a healthy market.  People bought homes they knew
they couldn’t afford from banks and lenders who pushed those bad loans anyway.  And all the while, critical
debates and difficult decisions were put off for some other time on some other day. 

Well that day of reckoning has arrived, and the time to take charge of our future is here.

Now is the time to act boldly and wisely – to not only revive this economy, but to build a new foundation for lasting
prosperity.  Now is the time to jumpstart job creation, re-start lending, and invest in areas like energy, health care,
and education that will grow our economy, even as we make hard choices to bring our deficit down.  That is what
my economic agenda is designed to do, and that’s what I’d like to talk to you about tonight. 
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It’s an agenda that begins with jobs. 

As soon as I took office, I asked this Congress to send me a recovery plan by President’s Day that would put
people back to work and put money in their pockets.  Not because I believe in bigger government – I don’t.  Not
because I’m not mindful of the massive debt we’ve inherited – I am.  I called for action because the failure to do
so would have cost more jobs and caused more hardships.  In fact, a failure to act would have worsened our
long-term deficit by assuring weak economic growth for years.  That’s why I pushed for quick action.  And tonight,
I am grateful that this Congress delivered, and pleased to say that the American Recovery and Reinvestment Act
is now law.   

Over the next two years, this plan will save or create 3.5 million jobs.  More than 90% of these jobs will be in the
private sector – jobs rebuilding our roads and bridges; constructing wind turbines and solar panels; laying
broadband and expanding mass transit.

Because of this plan, there are teachers who can now keep their jobs and educate our kids.  Health care
professionals can continue caring for our s ick.  There are 57 police officers who are still on the streets of
Minneapolis tonight because this plan prevented the layoffs their department was about to make. 

Because of this plan, 95% of the working households in America will receive a tax cut – a tax cut that you will see
in your paychecks beginning on April 1st.

Because of this plan, families who are struggling to pay tuition costs will receive a $2,500 tax credit for all four
years of college.  And Americans who have lost their jobs in this recession will be able to receive extended
unemployment benefits and continued health care coverage to help them weather this storm. 

I know there are some in this chamber and watching at home who are skeptical of whether this plan will work.  I
understand that skepticism.  Here in Washington, we’ve all seen how quickly good intentions can turn into
broken promises and wasteful spending.  And with a plan of this scale comes enormous responsibility to get it
right.

That is why I have asked Vice President Biden to lead a tough, unprecedented oversight effort – because nobody
messes with Joe.  I have told each member of my Cabinet as well as mayors and governors across the country
that they will be held accountable by me and the American people for every dollar they spend.  I have appointed a
proven and aggressive Inspector General to ferret out any and all cases of waste and fraud.  And we have created
a new website called recovery.gov so that every American can find out how and where their money is being
spent. 

So the recovery plan we passed is the first step in getting our economy back on track.  But it is just the first step. 
Because even if we manage this plan flawlessly, there will be no real recovery unless we clean up the credit
cris is that has severely weakened our financial system.

I want to speak plainly and candidly about this issue tonight, because every American should know that it directly
affects you and your family’s well-being.  You should also know that the money you’ve deposited in banks across
the country is safe; your insurance is secure; and you can rely on the continued operation of our financial system. 
That is not the source of concern.

The concern is that if we do not re-start lending in this country, our recovery will be choked off before it even
begins. 

You see, the flow of credit is the lifeblood of our economy.  The ability to get a loan is how you finance the
purchase of everything from a home to a car to a college education; how stores stock their shelves, farms buy
equipment, and businesses make payroll.

But credit has stopped flowing the way it should.  Too many bad loans from the housing crisis have made their
way onto the books of too many banks.  With so much debt and so little confidence, these banks are now fearful
of lending out any more money to households, to businesses, or to each other.  When there is no lending,
families can’t afford to buy homes or cars.  So businesses are forced to make layoffs.  Our economy suffers even
more, and credit dries up even further. 

That is why this administration is moving swiftly and aggressively to break this destructive cycle, restore
confidence, and re-start lending.

We will do so in several ways.  First, we are creating a new lending fund that represents the largest effort ever to
help provide auto loans, college loans, and small business loans to the consumers and entrepreneurs who
keep this economy running.   

Second, we have launched a housing plan that will help responsible families facing the threat of foreclosure
lower their monthly payments and re-finance their mortgages.  It’s a plan that won’t help speculators or that
neighbor down the street who bought a house he could never hope to afford, but it will help millions of Americans
who are struggling with declining home values – Americans who will now be able to take advantage of the lower
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interest rates that this plan has already helped bring about.  In fact, the average family who re-finances today can
save nearly $2000 per year on their mortgage.   

Third, we will act with the full force of the federal government to ensure that the major banks that Americans
depend on have enough confidence and enough money to lend even in more difficult times.  And when we learn
that a major bank has serious problems, we will hold accountable those responsible, force the necessary
adjustments, provide the support to clean up their balance sheets, and assure the continuity of a strong, viable
institution that can serve our people and our economy.

I understand that on any given day, Wall Street may be more comforted by an approach that gives banks bailouts
with no strings attached, and that holds nobody accountable for their reckless decisions.  But such an approach
won’t solve the problem.  And our goal is to quicken the day when we re-start lending to the American people and
American business and end this crisis once and for all.

I intend to hold these banks fully accountable for the assistance they receive, and this time, they will have to
clearly demonstrate how taxpayer dollars result in more lending for the American taxpayer.  This time, CEOs
won’t be able to use taxpayer money to pad their paychecks or buy fancy drapes or disappear on a private jet. 
Those days are over. 

Still, this plan will require significant resources from the federal government – and yes, probably more than we’ve
already set aside.  But while the cost of action will be great, I can assure you that the cost of inaction will be far
greater, for it could result in an economy that sputters along for not months or years, but perhaps a decade.  That
would be worse for our deficit, worse for business, worse for you, and worse for the next generation.  And I refuse
to let that happen.     

I understand that when the last administration asked this Congress to provide assistance for struggling banks,
Democrats and Republicans alike were infuriated by the mismanagement and results that followed.  So were the
American taxpayers.  So was I. 

So I know how unpopular it is to be seen as helping banks right now, especially when everyone is suffering in
part from their bad decisions.  I promise you – I get it. 

But I also know that in a time of cris is, we cannot afford to govern out of anger, or yield to the politics of the
moment.  My job – our job – is to solve the problem.  Our job is to govern with a sense of responsibility.  I will not
spend a single penny for the purpose of rewarding a single Wall Street executive, but I will do whatever it takes to
help the small business that can’t pay its workers or the family that has saved and still can’t get a mortgage. 

That’s what this is about.  It’s not about helping banks – it’s about helping people.  Because when credit is
available again, that young family can finally buy a new home.  And then some company will hire workers to build
it.  And then those workers will have money to spend, and if they can get a loan too, maybe they’ll finally buy that
car, or open their own business.  Investors will return to the market, and American families will see their
retirement secured once more.  Slowly, but surely, confidence will return, and our economy will recover.     

So I ask this Congress to join me in doing whatever proves necessary.  Because we cannot consign our nation
to an open-ended recession.  And to ensure that a crisis of this magnitude never happens again, I ask Congress
to move quickly on legislation that will finally reform our outdated regulatory system.  It is time to put in place
tough, new common-sense rules of the road so that our financial market rewards drive and innovation, and
punishes short-cuts and abuse. 

The recovery plan and the financial stability plan are the immediate steps we’re taking to revive our economy in
the short-term.  But the only way to fully restore America’s economic strength is to make the long-term
investments that will lead to new jobs, new industries, and a renewed ability to compete with the rest of the world.
The only way this century will be another American century is if we confront at last the price of our dependence on
oil and the high cost of health care; the schools that aren’t preparing our children and the mountain of debt they
stand to inherit.  That is our responsibility.

In the next few days, I will submit a budget to Congress.  So often, we have come to view these documents as
simply numbers on a page or laundry lists of programs.  I see this document differently.  I see it as a vision for
America – as a blueprint for our future.

My budget does not attempt to solve every problem or address every issue.  It reflects the stark reality of what
we’ve inherited – a trillion dollar deficit, a financial cris is, and a costly recession. 

Given these realities, everyone in this chamber – Democrats and Republicans – will have to sacrifice some
worthy priorities for which there are no dollars.  And that includes me.  

But that does not mean we can afford to ignore our long-term challenges.  I reject the view that says our
problems will simply take care of themselves; that says government has no role in laying the foundation for our
common prosperity.



For history tells a different story.  History reminds us that at every moment of economic upheaval and
transformation, this nation has responded with bold action and big ideas.  In the midst of civil war, we laid
railroad tracks from one coast to another that spurred commerce and industry.  From the turmoil of the Industrial
Revolution came a system of public high schools that prepared our citizens for a new age.  In the wake of war
and depression, the GI Bill sent a generation to college and created the largest middle-class in history.  And a
twilight struggle for freedom led to a nation of highways, an American on the moon, and an explosion of
technology that still shapes our world. 

In each case, government didn’t supplant private enterprise; it catalyzed private enterprise.  It created the
conditions for thousands of entrepreneurs and new businesses to adapt and to thrive. 

We are a nation that has seen promise amid peril, and claimed opportunity from ordeal.  Now we must be that
nation again.  That is why, even as it cuts back on the programs we don’t need, the budget I submit will invest in
the three areas that are absolutely critical to our economic future:  energy, health care, and education. 

It begins with energy. 

We know the country that harnesses the power of clean, renewable energy will lead the 21st century.  And yet, it is
China that has launched the largest effort in history to make their economy energy efficient.  We invented solar
technology, but we’ve fallen behind countries like Germany and Japan in producing it.  New plug-in hybrids roll off
our assembly lines, but they will run on batteries made in Korea. 

Well I do not accept a future where the jobs and industries of tomorrow take root beyond our borders – and I
know you don’t either.  It is time for America to lead again. 

Thanks to our recovery plan, we will double this nation’s supply of renewable energy in the next three years.  We
have also made the largest investment in basic research funding in American history – an investment that will
spur not only new discoveries in energy, but breakthroughs in medicine, science, and technology. 

We will soon lay down thousands of miles of power lines that can carry new energy to cities and towns across
this country.  And we will put Americans to work making our homes and buildings more efficient so that we can
save billions of dollars on our energy bills. 

But to truly transform our economy, protect our security, and save our planet from the ravages of climate change,
we need to ultimately make clean, renewable energy the profitable kind of energy.  So I ask this Congress to
send me legislation that places a market-based cap on carbon pollution and drives the production of more
renewable energy in America.  And to support that innovation, we will invest fifteen billion dollars a year to develop
technologies like wind power and solar power; advanced biofuels, clean coal, and more fuel-efficient cars and
trucks built right here in America.

As for our auto industry, everyone recognizes that years of bad decision-making and a global recession have
pushed our automakers to the brink.  We should not, and will not, protect them from their own bad practices.  But
we are committed to the goal of a re-tooled, re-imagined auto industry that can compete and win.  Millions of jobs
depend on it.  Scores of communities depend on it.  And I believe the nation that invented the automobile cannot
walk away from it. 

None of this will come without cost, nor will it be easy.  But this is America.  We don’t do what’s easy.  We do what
is necessary to move this country forward.

For that same reason, we must also address the crushing cost of health care.   

This is a cost that now causes a bankruptcy in America every thirty seconds.  By the end of the year, it could
cause 1.5 million Americans to lose their homes.  In the last eight years, premiums have grown four times faster
than wages.  And in each of these years, one million more Americans have lost their health insurance.  It is one
of the major reasons why small businesses close their doors and corporations ship jobs overseas.  And it’s one
of the largest and fastest-growing parts of our budget. 

Given these facts, we can no longer afford to put health care reform on hold.

Already, we have done more to advance the cause of health care reform in the last thirty days than we have in the
last decade.  When it was days old, this Congress passed a law to provide and protect health insurance for
eleven million American children whose parents work full-time.  Our recovery plan will invest in electronic health
records and new technology that will reduce errors, bring down costs, ensure privacy, and save lives.  It will
launch a new effort to conquer a disease that has touched the life of nearly every American by seeking a cure for
cancer in our time.  And it makes the largest investment ever in preventive care, because that is one of the best
ways to keep our people healthy and our costs under control. 

This budget builds on these reforms.  It includes an historic commitment to comprehensive health care reform –
a down-payment on the principle that we must have quality, affordable health care for every American.  It’s a
commitment that’s paid for in part by efficiencies in our system that are long overdue.  And it’s a step we must



take if we hope to bring down our deficit in the years to come. 

Now, there will be many different opinions and ideas about how to achieve reform, and that is why I’m bringing
together businesses and workers, doctors and health care providers, Democrats and Republicans to begin work
on this issue next week. 

I suffer no illusions that this will be an easy process.  It will be hard.  But I also know that nearly a century after
Teddy Roosevelt first called for reform, the cost of our health care has weighed down our economy and the
conscience of our nation long enough.  So let there be no doubt: health care reform cannot wait, it must not wait,
and it will not wait another year.     

The third challenge we must address is the urgent need to expand the promise of education in America.   

In a global economy where the most valuable skill you can sell is your knowledge, a good education is no longer
just a pathway to opportunity – it is a pre-requisite.    

Right now, three-quarters of the fastest-growing occupations require more than a high school diploma.  And yet,
just over half of our citizens have that level of education.  We have one of the highest high school dropout rates of
any industrialized nation.  And half of the students who begin college never finish. 

This is a prescription for economic decline, because we know the countries that out-teach us today will out-
compete us tomorrow.  That is why it will be the goal of this administration to ensure that every child has access
to a complete and competitive education – from the day they are born to the day they begin a career. 

Already, we have made an historic investment in education through the economic recovery plan.  We have
dramatically expanded early childhood education and will continue to improve its quality, because we know that
the most formative learning comes in those first years of life.  We have made college affordable for nearly seven
million more students.  And we have provided the resources necessary to prevent painful cuts and teacher layoffs
that would set back our children’s progress. 

But we know that our schools don’t just need more resources.  They need more reform.  That is why this budget
creates new incentives for teacher performance; pathways for advancement, and rewards for success.  We’ll
invest in innovative programs that are already helping schools meet high standards and close achievement
gaps.  And we will expand our commitment to charter schools.  

It is our responsibility as lawmakers and educators to make this system work.  But it is the responsibility of every
citizen to participate in it.  And so tonight, I ask every American to commit to at least one year or more of higher
education or career training.  This can be community college or a four-year school; vocational training or an
apprenticeship.  But whatever the training may be, every American will need to get more than a high school
diploma.  And dropping out of high school is no longer an option.  It’s not just quitting on yourself, it’s quitting on
your country – and this country needs and values the talents of every American.  That is why we will provide the
support necessary for you to complete college and meet a new goal:  by 2020, America will once again have the
highest proportion of college graduates in the world.  

I know that the price of tuition is higher than ever, which is why if you are willing to volunteer in your neighborhood
or give back to your community or serve your country, we will make sure that you can afford a higher education. 
And to encourage a renewed spirit of national service for this and future generations, I ask this Congress to send
me the bipartisan legislation that bears the name of Senator Orrin Hatch as well as an American who has never
stopped asking what he can do for his country – Senator Edward Kennedy. 

These education policies will open the doors of opportunity for our children.  But it is up to us to ensure they walk
through them.  In the end, there is no program or policy that can substitute for a mother or father who will attend
those parent/teacher conferences, or help with homework after dinner, or turn off the TV, put away the video
games, and read to their child.  I speak to you not just as a President, but as a father when I say that
responsibility for our children's education must begin at home. 

There is, of course, another responsibility we have to our children.  And that is the responsibility to ensure that we
do not pass on to them a debt they cannot pay.  With the deficit we inherited, the cost of the crisis we face, and the
long-term challenges we must meet, it has never been more important to ensure that as our economy recovers,
we do what it takes to bring this deficit down.

I’m proud that we passed the recovery plan free of earmarks, and I want to pass a budget next year that ensures
that each dollar we spend reflects only our most important national priorities. 

Yesterday, I held a fiscal summit where I pledged to cut the deficit in half by the end of my first term in office.  My
administration has also begun to go line by line through the federal budget in order to eliminate wasteful and
ineffective programs.  As you can imagine, this is a process that will take some time.  But we’re starting with the
biggest lines.  We have already identified two trillion dollars in savings over the next decade.

In this budget, we will end education programs that don’t work and end direct payments to large agribusinesses



that don’t need them.  We’ll eliminate the no-bid contracts that have wasted billions in Iraq, and reform our
defense budget so that we’re not paying for Cold War-era weapons systems we don’t use.  We will root out the
waste, fraud, and abuse in our Medicare program that doesn’t make our seniors any healthier, and we will
restore a sense of fairness and balance to our tax code by finally ending the tax breaks for corporations that ship
our jobs overseas. 

In order to save our children from a future of debt, we will also end the tax breaks for the wealthiest 2% of
Americans.  But let me perfectly clear, because I know you’ll hear the same old claims that rolling back these tax
breaks means a massive tax increase on the American people:  if your family earns less than $250,000 a year,
you will not see your taxes increased a single dime.  I repeat: not one single dime.  In fact, the recovery plan
provides a tax cut – that’s right, a tax cut – for 95% of working families.  And these checks are on the way.    

To preserve our long-term fiscal health, we must also address the growing costs in Medicare and Social
Security.  Comprehensive health care reform is the best way to strengthen Medicare for years to come.  And we
must also begin a conversation on how to do the same for Social Security, while creating tax-free universal
savings accounts for all Americans.

Finally, because we’re also suffering from a deficit of trust, I am committed to restoring a sense of honesty and
accountability to our budget.  That is why this budget looks ahead ten years and accounts for spending that was
left out under the old rules – and for the first time, that includes the full cost of fighting in Iraq and Afghanistan. 
For seven years, we have been a nation at war.  No longer will we hide its price.

We are now carefully reviewing our policies in both wars, and I will soon announce a way forward in Iraq that
leaves Iraq to its people and responsibly ends this war. 

And with our friends and allies, we will forge a new and comprehensive strategy for Afghanistan and Pakistan to
defeat al Qaeda and combat extremism.  Because I will not allow terrorists to plot against the American people
from safe havens half a world away. 

As we meet here tonight, our men and women in uniform stand watch abroad and more are readying to deploy.
To each and every one of them, and to the families who bear the quiet burden of their absence, Americans are
united in sending one message: we honor your service, we are inspired by your sacrifice, and you have our
unyielding support.  To relieve the strain on our forces, my budget increases the number of our soldiers and
Marines. And to keep our sacred trust with those who serve, we will raise their pay, and give our veterans the
expanded health care and benefits that they have earned. 

To overcome extremism, we must also be vigilant in upholding the values our troops defend – because there is
no force in the world more powerful than the example of America. That is why I have ordered the closing of the
detention center at Guantanamo Bay, and will seek swift and certain justice for captured terrorists – because
living our values doesn’t make us weaker, it makes us safer and it makes us stronger.  And that is why I can
stand here tonight and say without exception or equivocation that the United States of America does not torture.

In words and deeds, we are showing the world that a new era of engagement has begun.  For we know that
America cannot meet the threats of this century alone, but the world cannot meet them without America.  We
cannot shun the negotiating table, nor ignore the foes or forces that could do us harm.  We are instead called to
move forward with the sense of confidence and candor that serious times demand.

To seek progress toward a secure and lasting peace between Israel and her neighbors, we have appointed an
envoy to sustain our effort.  To meet the challenges of the 21st century – from terrorism to nuclear proliferation;
from pandemic disease to cyber threats to crushing poverty – we will strengthen old alliances, forge new ones,
and use all elements of our national power. 

And to respond to an economic crisis that is global in scope, we are working with the nations of the G-20 to
restore confidence in our financial system, avoid the possibility of escalating protectionism, and spur demand for
American goods in markets across the globe.  For the world depends on us to have a strong economy, just as
our economy depends on the strength of the world’s. 

As we stand at this crossroads of history, the eyes of all people in all nations are once again upon us – watching
to see what we do with this moment; waiting for us to lead.     

Those of us gathered here tonight have been called to govern in extraordinary times.  It is a tremendous burden,
but also a great privilege – one that has been entrusted to few generations of Americans.  For in our hands lies
the ability to shape our world for good or for ill. 

I know that it is easy to lose sight of this truth – to become cynical and doubtful; consumed with the petty and the
trivial. 

But in my life, I have also learned that hope is found in unlikely places; that inspiration often comes not from
those with the most power or celebrity, but from the dreams and aspirations of Americans who are anything but
ordinary. 



I think about Leonard Abess, the bank president from Miami who reportedly cashed out of his company, took a
$60 million bonus, and gave it out to all 399 people who worked for him, plus another 72 who used to work for
him.  He didn’t tell anyone, but when the local newspaper found out, he simply said, ''I knew some of these
people since I was 7 years old.  I didn't feel right getting the money myself."

I think about Greensburg, Kansas, a town that was completely destroyed by a tornado, but is being rebuilt by its
residents as a global example of how clean energy can power an entire community – how it can bring jobs and
businesses to a place where piles of bricks and rubble once lay.  "The tragedy was terrible," said one of the men
who helped them rebuild.  "But the folks here know that it also provided an incredible opportunity."     

And I think about Ty’Sheoma Bethea, the young girl from that school I vis ited in Dillon, South Carolina – a place
where the ceilings leak, the paint peels off the walls, and they have to stop teaching six times a day because the
train barrels by their classroom.  She has been told that her school is hopeless, but the other day after class she
went to the public library and typed up a letter to the people sitting in this room.  She even asked her principal for
the money to buy a stamp.  The letter asks us for help, and says, "We are just students trying to become lawyers,
doctors, congressmen like yourself and one day president, so we can make a change to not just the state of
South Carolina but also the world.  We are not quitters." 

We are not quitters. 

These words and these stories tell us something about the spirit of the people who sent us here.  They tell us
that even in the most trying times, amid the most difficult circumstances, there is a generosity, a resilience, a
decency, and a determination that perseveres; a willingness to take responsibility for our future and for posterity.

Their resolve must be our inspiration.  Their concerns must be our cause.  And we must show them and all our
people that we are equal to the task before us. 

I know that we haven’t agreed on every issue thus far, and there are surely times in the future when we will part
ways.  But I also know that every American who is s itting here tonight loves this country and wants it to succeed. 
That must be the starting point for every debate we have in the coming months, and where we return after those
debates are done.  That is the foundation on which the American people expect us to build common ground.

And if we do – if we come together and lift this nation from the depths of this crisis; if we put our people back to
work and restart the engine of our prosperity; if we confront without fear the challenges of our time and summon
that enduring spirit of an America that does not quit, then someday years from now our children can tell their
children that this was the time when we performed, in the words that are carved into this very chamber,
"something worthy to be remembered."  Thank you, God Bless you, and may God Bless the United States of
America.
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Promoters of modern drilling and fracking celebrate the 

industry’s newfound ability to extract oil and natural 

gas from shale and other tight rock formations, calling it 

an energy “revolution,” a “paradigm-shifter,” a “rebirth” 

and a “game changer.”1 One recent report claims that 

North America might soon become “the new Middle 

East,” a net exporter of oil and natural gas.2 In April 

2012, ConocoPhillips’s CEO at the time called shale gas a 

“blessing.”3 

But for whom is it really a blessing? Loose talk about 

domestic oil and natural gas abundance in order to justify 

and promote widespread drilling and fracking gives 

Americans a false sense of energy security. Hinging U.S. 

energy policy on fracking, and thus betting America’s 

future on the supposed abundance of oil and natural gas, 

would simply perpetuate America’s destructive depen-

dence on the oil and gas industry. The only security that 

would be enjoyed is the security of the industry’s profits.

In this report, Food & Water Watch exposes the miscon-

ceptions, falsehoods and misleading statements behind 

the claims that modern drilling and fracking for oil and 

natural gas can deliver U.S. energy security. 

Briefly, Food & Water Watch finds that:

The popular claim that the United States has 100 years 

worth of natural gas presumes not only that no place 

would be off-limits to drilling and fracking, but also 

that highly uncertain estimates of domestic natural 

gas resources are accurate;

Even assuming that the industry’s dreams of unre-

stricted drilling and fracking for natural gas come 

true and that resource estimates prove accurate, plans 

to increase the rate of consumption of U.S. natural 

gas easily cut the claim to 50 years, well within the 

lifetime of college students today; 

Among these plans are 19 proposals, as of October 

26, 2012, to sell U.S. natural gas on foreign markets 

to maximize oil and gas profits. Combined, these 

proposals alone mean that annual natural gas exports 

could reach the equivalent of over 40 percent of total 

U.S. consumption of natural gas in 2011; and

Even if the highly uncertain estimates of “tight oil” 

reserves prove accurate, and even if the oil and gas 

industry wins unrestricted access to drill and frack for 

oil, the estimated reserves would amount to a supply 

of less than seven years. 

The United States can transition off of fossil fuels, but 

it will require remaking the U.S. energy system around 

proven clean energy solutions: conservation, efficiency 

and renewables. Such a remaking would underpin broad-

based and sustained economic growth, circumvent the 

environmental and public health costs of extracting 

and burning fossil fuels and usher in an era of true U.S. 

energy security, independence and resilience. 

The threat is that the fossil fuel industry — empowered 

by its deep pockets, armed with increasingly intensive 

extraction methods and bolstered by entrenched infra-

structure and demand for its product — will succeed in 

delaying the necessary transformation for decades, just 

to protect its bottom line. Now is the time for the United 

States to declare independence from the oil and gas 

industry. 

Executive Summary
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Introduction
Americans consume vast amounts of oil and natural gas, 

and the United States faces energy insecurity as global 

demand for these fossil fuels increases. Despite the hype, 

modern drilling and fracking will not change these facts. 

The only responsible way to ensure U.S. energy security 

for future generations is to rapidly transition off of fossil 

fuels. Yet the American economy currently depends 

heavily on these dirty sources of energy, and burns them 

extremely inefficiently. (See box on page 4 and Figure 1 

on page 5 for an overview of the U.S energy system.) The 

United States can and will achieve a transition off of fossil 

fuels through conservation and through the deployment 

of proven energy efficiency and renewable energy tech-

nologies. The question is whether this transition will take 

place before or after the fossil fuel industry lays waste to 

the water we drink, the air we breathe, the communities 

we love and the climate on which we all depend. 

Of course, the true solutions to America’s energy chal-

lenges — conservation, efficiency and renewables — run 

counter to the profit motives of the fossil fuel industry. 

What is their false solution? Develop increasingly 

intensive methods to extract fossil fuels, deny or dismiss 

the ways in which extracting and burning these fuels is 

negatively impacting public health and the environment 

and continue to rake in extraordinary profits. 

In the United States, high-volume hydraulic fracturing, 

or “fracking,” combined with horizontal drilling, is the 

most prominent and controversial method in the oil and 

gas industry’s arsenal. After drilling down to a targeted 

rock formation, and then drilling sideways through the 

targeted layer of rock, operators inject millions of gallons 

of water mixed with sand and chemicals underground, 

at extreme pressure, to fracture the rock.4 The fractures, 

which after pressure is released are held open by the 

injected sand, provide pathways for oil and natural gas to 

flow into the well; otherwise, the oil and natural gas near 

the drilled well would remain tightly held in the rock.5

The oil and gas industry is engaged in a public relations 

campaign to promote drilling and fracking as good for 

energy security and energy independence, good for the 

economy and, in the case of natural gas, even good for 

the environment.6 The economic benefits of drilling and 

fracking are consistently overstated, usually in the form 

of rosy job projections that, among other details, neglect 

the long-term costs to local communities.7 And while 

natural gas does burn more cleanly than oil and coal, the 

claims of environmental benefit ignore harmful pollution 

both during and in the wake of drilling and fracking.8 

As for global climate change, the growing scientific 

consensus is that natural gas is a false solution.9

In this report, Food & Water Watch exposes the miscon-

ceptions, falsehoods and misleading statements behind 

the claims that drilling and fracking for oil and natural 

gas is the path to American energy security and energy 

independence. 

Within the United States, foreign companies are acquiring 

stakes in oil resources that can now be extracted with 

fracking,10 but regardless of where the oil is produced 

and who produces it, the price of oil is set on the global 

market.11 Such globalization means that widespread 

drilling and fracking for oil in the United States will do 

nothing for American consumers who are paying the high 

price of oil. The only way that Americans can insulate 

themselves against high oil prices is to consume less oil. 

But doing so by using natural gas creates its own set of 

problems, and serves the oil and gas industry’s bottom 

line by prolonging America’s destructive dependence on 

fossil fuels.  
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Terms of the Debate
What do the terms energy security and energy indepen-

dence mean, and how are the two concepts related? 

Energy security: The U.S. Congressional Budget Office 

defines U.S. energy security as “the ability of U.S. house-

holds and businesses to accommodate disruptions of 

supply in energy markets.”31 The CBO goes on to explain, 

“Households and businesses are ‘energy secure’ with 

respect to a particular source of energy if a disruption 

in the supply of that source would create only limited 

additional costs.”32 

Energy independence: Energy independence typically 

refers to U.S. independence from foreign sources of oil, or 

oil self-sufficiency, and the term is commonly but mistak-

enly equated with energy security.33 

As long as large amounts of oil fuel the American 

economy, American consumers will be at the mercy of 

growing global demand for oil and the high costs of 

extracting the oil that remains underground.34 This is 

because the price of oil is set on a global market, and 

American consumers pay this price through gasoline and 

other refined oil products regardless of where the oil was 

produced.35 Reduced oil consumption, not reduced oil 

imports, must therefore be the focus if the United States 

is to achieve energy security with respect to oil, in the 

sense defined by the CBO. 

The U.S. Energy System 
Energy Sources
Petroleum: The U.S. Energy Information Administra-
tion estimates that in 2011, burning liquid fuels derived 
from oil, such as gasoline, diesel, jet fuel and fuel oils, 
accounted for over 28 percent of total U.S. energy 
consumption.12 Gasoline alone accounted for about 16 
percent of total U.S. energy consumption, not counting 
ethanol energy content.13 The energy content of all petro-
leum liquid fuels, not just those combusted, was about 36 
percent of total U.S. energy consumption in 2011.14 

Natural Gas, Coal and Nuclear: Natural gas, coal and 
nuclear, respectively, accounted for about 26 percent, 21 
percent and 8 percent of the estimated total of 2011 U.S. 
energy consumption.15 Coal and nuclear sources of energy 
are used predominantly to generate electricity, whereas 
only about 31 percent of U.S. natural gas consumption in 
2011 went toward electricity generation.16

Renewables: Consumption of renewable energy, such 
as wind and solar power, grew the fastest among all 
energy sources from 2010 to 2011. Renewables, including 
hydropower, made up 7 percent of total U.S. energy 
consumption, primarily to generate electricity, although 
this counts only marketed electricity from renewables.17 

Energy Uses and Losses
Electricity: An estimated 41 percent of the total U.S. 
energy consumption in 2011 was used to generate 
electricity, but about two-thirds of this energy consumed 
for electricity was wasted.18 Energy content of nuclear and 
fossil fuels is wasted during the generation of electricity 
through heat losses as turbines are driven, for example, 
by steam or other pressurized gas.19 On average, U.S. elec-
tricity generation results in the loss of about 51 percent of 
natural gas energy content and 64 percent of coal energy 
content.20 In addition to energy wasted during electricity 

generation, 7 percent of generated electricity is lost 
along transmission lines and through other distribution 
infrastructure.21 Unlike nuclear and fossil fuels, there are 
no environmental or public health costs associated with 
wasted wind, solar or other renewable sources of energy. 

Transportation: The transportation sector accounted for 
an estimated 28 percent of total U.S. energy consump-
tion.22 Almost all of this consumption (about 97 percent) 

products.23 According to Lawrence Livermore National 
Laboratory, about 75 percent of all energy consumed in 
the transportation sector is wasted.24

Residential, Commercial and Industrial: Electricity is 
consumed in large amounts by the residential, commercial 
and industrial sectors, but these sectors also directly 
consume varying amounts of natural gas and varying 
amounts of liquid fuels derived from oil.25 Electricity 
generation accounted for an estimated 70 percent of 
residential energy consumption, 77 percent of commercial 
energy consumption and 34 percent of industrial energy 
consumption.26 In the industrial sector, direct use of liquid 
fuels and natural gas amounted to an estimated 26 and 27 
percent, respectively, of energy consumption.27 Mean-
while, in addition to natural gas consumed indirectly in the 
form of electricity, direct use of natural gas amounted to 
23 and 18 percent of total energy consumption within the 
residential and commercial sectors, respectively.28 

Fossil Energy’s Consequences 
Almost all U.S. greenhouse gas emissions come from 
extracting and burning oil, natural gas and coal.29 The 
United States is already experiencing the impact of 
global climate change due to these emissions, including 
episodes of extremely hot weather, severe storm events 
and changes in the timing of seasons.30 Continuing to burn 
fossil fuels will only worsen the future consequences and 
societal costs of global climate change. 
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Using natural gas to displace oil for transportation, or to 

displace coal for electricity, is playing a zero-sum energy 

security game. Building the infrastructure necessary to 

displace significant quantities of oil consumed by the 

transportation sector requires enormous investments.36 

Likewise, increased use of natural gas for electricity 

generation also requires large, long-term investments in 

infrastructure.37 Such investments would guarantee U.S. 

dependence on natural gas for decades. 

However, given large uncertainties in estimates of natural 

gas reserves,38 serious environmental and public health 

risks posed by drilling and fracking39 and notorious 

volatility in natural gas prices,40 locking-in decades of U.S. 

dependence on natural gas could prove to be a colossal 

mistake, resulting in a net negative for U.S. energy secu-

rity with respect to natural gas. And such investments 

are likely to preclude the long-term public investments 

needed to modernize the U.S. energy system and transi-

tion off of fossil fuels.41

The Decline of Conventional Oil 
and Natural Gas Production
Modern drilling and fracking is best understood in the 

context of the oil and gas industry’s struggle to compen-

sate for declining production from already-discovered 

oil fields, and in the context of the industry’s need to 

make up for lack of access to much of the world’s supply, 

about 80 percent of which is controlled by foreign govern-

ments.42 Many of these governments are either unstable 

or unfriendly to international oil corporations.43 

It has been over 40 years since the discovery of the last of 

the 40 “super-giant” oil fields — conventional oil fields esti-

mated to have between 5 and 50 billion barrels of “techni-

cally recoverable resources” of oil (see box at left for basic 

background on oil and gas).53 For perspective, the United 

States consumed an estimated 6.9 billion barrels worth of 

petroleum products and crude oil in 2011 alone.54 

According to one peer-reviewed analysis of global oil 

production published in 2012, “More than two thirds of 

current crude oil production capacity may need to be 

replaced by 2030, simply to keep production constant.”55 

This means that there is a growing gap between 

increasing global demand for oil and what can be 

supplied by conventional, relatively low-cost methods of 

extracting oil.56 Energy analysts have described this new 

reality as the “end of cheap oil.”57

In the United States and in almost all European members 

of the Organisation for Economic Co-operation and 

Oil and Natural Gas Basics
The U.S. Energy Information Administration (EIA) 

-
bons” — molecules composed of hydrogen and 
carbon atoms.44 Natural gas is simply a mixture of 
these hydrocarbons in the gas phase, consisting 
primarily of methane. Having just one carbon atom, 
methane is the simplest of hydrocarbons, and it is 
known to be a potent greenhouse gas contributing 
to global warming.45 

Additional household names of hydrocarbons 
include ethane (two carbon atoms), propane (three 
carbon atoms) and butane (four carbon atoms). 
Together, these and heavier hydrocarbons (i.e., 
more than four carbon atoms per hydrocarbon 

46 
Natural gas and natural gas liquids are commonly 
associated with and produced along with crude oil. 

Discussion of oil consumption is complicated by 

oil and natural gas liquids.47 The EIA’s estimates of 
total oil production, for instance, include natural 
gas liquids and crude oil.48 As a broader term, 

ranging from gasoline and diesel to jet fuel and 
asphalt.49 

Crude oil, natural gas liquids and natural gas are 

buried and broken-down remnants of organisms 
that lived hundreds of millions of years ago. Over 
millennia, since the formation of these fossil fuels, 
a large amount has migrated away from source 
rock, seeping through sandstone or other perme-
able bedrock either to the Earth’s surface or to a 
geological trap, where it can collect over time to 
form an isolated reservoir.50

Historically, oil and gas development has relied on 

modern drilling and fracking allows the industry 
to extract the oil and gas straight out of source 

containing any oil and gas that left those source 
rocks.51 

Of course, not all of the oil or natural gas held in 
a source rock can be extracted. Only a fraction of 

recoverable” using current technology, and this 
is without taking into consideration the costs of 
extracting the resources.52
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Development (OECD), the story is similar with respect 

to natural gas.59 Conventional natural gas production is 

on the decline (see Figure 2) at the same time that global 

demand for natural gas is expected to grow.60 

Reduced oil and gas consumption — through conservation, 

efficiency and renewables — would make Americans less 

vulnerable to the economic consequences of the growing 

gap between global demand and conventional supply. But 

the oil and gas industry’s prescription is to try to bridge 

declines in conventional supply with ever-more intensive 

methods of extracting oil and natural gas, methods that 

become profitable as prices climb. They aim to keep “peak 

oil” production at a plateau for as long as possible. 

The Rise of Modern 
Drilling and Fracking
In the Bakken formation beneath parts of North Dakota 

and Montana, in the Utica and Marcellus shale beneath 

Pennsylvania and surrounding states and in the Barnett 

and Eagle Ford plays in Texas, the oil and natural gas is 

held tightly, stuck in place and unable to flow. Numerous 

other states from New York to Florida to California also 

lie above oil and natural gas source rock.61 

When operators drill a new shale well, they can only really 

hope to extract the natural gas that just happens to be 

ingrained within the part of the source rock that they drill 

into, or that is present in any faults or natural fractures 

that the new well passes through. In general, any oil and 

natural gas in the shale or other tight rock formation that 

surrounds a well will remain stuck there, unless and until 

fracking creates a pathway for it to flow out. 

Over the past decade, relatively high natural gas prices 

spurred the industry to develop new drilling and fracking 

technologies, building on decades of publicly funded 

research.62 These technologies, now also being applied to 

extract oil, make drilling and fracking source rock poten-

tially profitable, depending on the prices of oil and natural 

gas. 

Source rocks such as shale tend to be much more 

expansive than they are thick.63 Now, with new drilling 

technologies, operators are able to drill down several 

miles to reach a targeted layer of shale, and then drill 

horizontally through it as far as two miles or more.64 (See 

Figure 3, page 8.) Drilling horizontally through shale or 

other tight rock formations exposes much more of the 

relatively thin layer of source rock to the well, compared 

Growing Dependency on Fracking: As U.S. production of natural gas from conventional sources declines, the EIA 
projects that production from shale and other tight rock formations that require fracking will increase.58   SOURCE: U.S. EIA

Figure 2.  Past and Projected U.S. Natural Gas Production, 1990–2035 
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to simply fracking a well that is drilled vertically through 

this thin layer. Once drilling is finished, operators have the 

technology to isolate and frack multiple sections along 

the horizontal leg of a well. In the Bakken formation, 

for example, operators are now capable of fracking the 

horizontal portion of a well in up to 40 different stages.65 

Drilling and fracking for “shale gas” — natural gas trapped 

in underground shale rock formations — has boomed 

since about 2005, resulting in significant growth in natural 

gas production.67 While advances in technology have 

brought down costs, modern drilling and fracking for oil 

and natural gas is significantly more cost-intensive than 

conventional oil and gas development.68 As a consequence, 

shale gas development requires higher natural gas prices 

in order to actually be profitable.69 Yet, for a variety of 

reasons discussed below, the shale gas industry became 

detached from this reality. 

By April 2012, increased natural gas production, combined 

with lower demand due to a sputtering economy and an 

abnormally warm 2012 winter, had driven the “wellhead 

price” for natural gas down from a recent high of over 

$10 per thousand cubic feet (mcf) in July 2008 to under $2 

per mcf.70 In 2010, ExxonMobil bought into the shale gas 

boom, becoming the largest producer of natural gas in 

the country with its purchase of XTO Energy, but by June 

2012 CEO Rex Tillerson stated that because of low natural 

gas prices, “We are all losing our shirts today…. We’re 

making no money [on natural gas]. It’s all in the red.”71 

That is because natural gas price levels were far below 

those needed for the industry to break even, given the 

cost of drilling and fracking new shale gas wells.

The natural gas price that a specific company needs 

to break even depends on how productive its specific 

portfolio of wells will be. Well productivity varies signifi-

cantly both within a shale gas play and between plays,72 

and drilling costs can also vary from play to play due 

to differences in the respective depths of the targeted 

formations or other local factors, such as land values.73 As 

a consequence, break-even prices likewise vary within and 

between plays. 

Analysis of production from shale wells in the Barnett, 

Fayetteville and Haynesville plays has suggested that 

the average break-even price in each play is above $8 per 

mcf.74 This is more than four times what the wellhead 

price of natural gas was in April 2012. Excluding the 

cost of securing leases and general and administrative 

expenses, the estimated break-even price for these plays 

was about $6 per mcf.75 Similarly, the International Energy 

Agency estimated the cost of producing shale gas in 2010 

at between $4 and $9 per mcf.76 Now, this does not mean 

that if prices are below $4 per mcf that no shale gas wells 

will be profitable; a highly productive well drilled into a 

“sweet spot” may be, especially if it produces natural gas 

liquids. But it is misleading to suggest, as some analysts 

do, that because of these sweet spots, the break-even 

price for producing shale gas is lower than $4 per mcf.77 

A number of factors contributed to the industry 

continuing to drill and frack for natural gas despite low 

natural gas prices.78 A primary reason is that the terms 

of many leases required operators to actively drill or else 

these leases would expire.79 To generate enough money to 

actually pay for the drilling and fracking, some companies 

flipped leases they held or entered into joint ventures with 

foreign companies, who were either interested in learning 

modern drilling and fracking methods or interested in 

gaining access to U.S. natural gas resources (see box on 

page 9). In a revealing call with investors in October 2008, 

Chesapeake Energy CEO Aubrey McClendon said, “I can 

assure you that buying leases for X and selling them for 

5X or 10X is a lot more profitable than trying to produce 

gas at $5 or $6 mcf.”80 The oil and gas industry’s thirst for 

hydrocarbon reserves — a proxy for future earning poten-

tial — in the face of declines in conventional oil and gas 

may explain the eagerness to buy such leases.81

Figure 3. Coming to a watershed near you?
Fracked horizontal wells tunnel beneath Lake Sakakawea 
on the Upper Missouri River, turning the landscape of 
western North Dakota into a pincushion of oil wells.66 
Each dashed square is one square mile.
SOURCE: North Dakota Department of Minerals Management
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Drilling and fracking for tight oil, primarily in the Bakken 

formation in North Dakota and Montana and the Eagle 

Ford shale in Texas, and for natural gas liquids in so-called 

“wet” shale gas plays, has allowed the industry to capi-

talize on high prices of oil, as well as apparently buy time 

until U.S. natural gas prices rise.95 According to Baker 

Hughes, from 2000 until the summer of 2009, at least 

three-quarters of all drilling rigs operating in the United 

States were drilling natural gas wells, and the rest were 

drilling for oil.96 But since mid-2009, drilling rigs have fled 

natural gas plays to drill instead for oil.97 By late August 

2012, just 25 percent are listed as drilling for natural gas 

and 75 percent are drilling for oil.98 

Natural gas production remains high despite reduced 

drilling in the “dry” shale gas plays, in part because 

significant amounts of natural gas are produced along 

with tight oil and natural gas liquids.99 Locking-in future 

increases in demand for U.S. natural gas — through 

increased consumption in the transportation and elec-

tricity sectors and through increased exports to foreign 

markets — appears to be part of the industry’s long-term 

strategy for ensuring that natural gas prices are high 

enough to make shale gas development profitable. 

Shale Gas Euphoria: America’s 
False Sense of Energy Security
The oil and gas industry’s plans to export shale gas, 

America’s supposed ticket to energy security, reveal that 

the only thing the industry seeks to secure is its bottom 

line. But the oil and gas industry’s push to increase U.S. 

dependence on natural gas in the transportation and 

electricity sectors is perhaps even more insidious. 

After as much natural gas as possible is extracted from 

the United States, the country’s dependence on natural 

gas to fuel transportation and generate electricity would 

persist. Decades from now this dependence could leave 

the country in need of natural gas imports. American 

consumers would then be exposed to global demand for 

natural gas just as they currently are for oil. The United 

States would also be left behind those countries that chose 

to invest, instead, in clean energy solutions.100

It is true that modern drilling and fracking have contrib-

uted to significant increases in the EIA’s estimate of 

technically recoverable natural gas resources in the past 

decade.101 A popular claim is that, as a result, the United 

States has enough natural gas to last it 100 years.102 

However, Food & Water Watch took a close look at this 

claim and found that it assumes that the industry gets its 

wish of completely unrestricted access throughout Alaska, 

throughout the lower 48 states and all along the U.S. 

coastline. The claim also sweeps under the rug significant 

uncertainties that are inherent to estimating technically 

recoverable shale gas resources. 

Nonetheless, even if the oil and gas industry gets its wish 

of unrestricted access and even if preliminary estimates 

of shale gas reserves prove accurate, Food & Water Watch 

calculates that the industry’s plans to increase demand 

for U.S. natural gas could easily cut in half the claim of a 

100-year supply. 

Justification for the claim of a 100-year supply comes 

from taking the EIA’s January 2012 estimate of the total 

“proved” and “unproved” amounts of technically recover-

able natural gas resources — about 2,214 trillion cubic 

feet (tcf) — and dividing by the amount of natural gas 

consumed in the United States in 2010, which was about 

24.1 tcf.103 So, assuming that Americans consume the 

same amount each year, the EIA’s estimate of 2,214 tcf of 

natural gas would last about 92 years. 

It is important to realize that shale gas accounts for only 

about a quarter of the estimated 2,214 tcf of natural gas; 

specifically, the EIA estimate of 2,214 tcf includes 60 tcf of 

proved shale gas reserves104 and 482 tcf of unproved shale 

gas reserves,105 for a total of 542 tcf. Under the assumption 

that annual U.S. consumption stays constant at the 2010 

rate, 542 tcf equates to about 22 years worth of shale gas.

Netherlands: Royal Dutch Shell82

United Kingdom: 83

84

Norway: Statoil85

France: Total SA86

Spain: 87

India: GAIL (India) Limited88

China: Sinopec89

90

Japan: Sumitomo Corp.91

Marubeni Corp.92

Mitsui & Co.93

Australia: 94 

Foreign Companies With Stakes in 
U.S. Shale Gas and Tight Oil Plays
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These calculations raise three important questions: 

If shale gas makes up 22 years out of the estimated 

92 years of natural gas, where is the other 70 years of 

supposed natural gas supply? 

How uncertain are unproved technically recoverable 

natural resources? 

Even if all of the unproved technically recoverable 

resources of natural gas could be extracted, how long 

would the natural gas actually last in light of plans to 

export it overseas and plans to use more of it to fuel 

transportation and generate electricity?

U.S. natural gas “abundance” presumes that 
the industry will drill and frack everywhere
The oil and gas industry dreams of unrestricted drilling 

access in Alaska and along the entire U.S. coastline, not 

just within the lower 48 states.106 The claim of 100 years of 

natural gas is nothing but a repackaging of this dream. 

Taking the EIA’s estimate of 2,214 tcf of natural gas and 

subtracting its estimate of 542 tcf in shale gas yields 

1,672 tcf of technically recoverable natural gas that is not 

tied up in shale.107 According to the National Petroleum 

Council, there is about 300 tcf in Alaska and about 400 

tcf from the entire U.S. Outer Continental Shelf and other 

offshore areas in the lower 48 states, including the Great 

Lakes.108 Presumably, this approximately 700 tcf — or 

about 30 of the projected 92 years — is included among 

the 1,672 tcf of non-shale technically recoverable natural 

gas resources. Extracting all of it entails giving the oil 

and gas industry unrestricted access to drill not only 

throughout Alaska but also all along the Pacific, Gulf of 

Mexico and Atlantic coasts. 

The National Petroleum Council acknowledges, “The tech-

nical challenges to developing domestic gas resources are 

compounded by urban growth, competing land use, and 

changing public values that increasingly constrain existing 

and new natural gas development.”109 The claim of about 

100 years of natural gas, however, completely ignores this 

reality. It envisions an America so dependent on the oil 

and gas industry that no place is off-limits to drilling.

U.S. natural gas “abundance” relies 
on highly uncertain resource estimates
According to a 2010 Congressional Research Service 

report, “proved reserves” are defined as: “The quantities 

of hydrocarbons estimated with reasonable certainty to 

be commercially recoverable from known accumulations 

under current economic conditions, operating methods, 

and government regulations. Current economic condi-

tions include prices and costs prevailing at the time of 

the estimate.”110 By contrast, “unproved reserves” are 

“[q]uantities of hydrocarbon resources that are assessed 

based on geologic and engineering information similar to 

that used in developing estimates of proved reserves, but 

technical, contractual, economic, or regulatory uncer-

tainty precludes such reserves from being classified as 

proved.”111 

To arrive at an estimate of the technically recoverable 

resources in an emerging shale gas or tight oil play, the 

EIA uses the total area of the play and the expected 

density of wells within the play to calculate a total number 

of expected wells.112 This total number of wells is adjusted 

by additional parameters to account for the portion of the 

play that is untested (i.e., for which there is no production 

data), and for the portion of the play believed to have 

production potential.113 The total reserve estimate then 

follows from taking the resulting hypothetical number of 

expected wells, and multiplying by the “estimated ultimate 

recovery” (EUR) of oil, or natural gas, expected over the 

lifetime of each well, presumed to be 30 years.114  

EUR is the primary source of uncertainty in estimates of 

oil and natural gas technically recoverable from shale and 

other tight rock formations.115 This is in large part because 

there is no long-term production data — since shale gas 

and tight oil development are so new, and each shale play 

is different — to serve as a basis for predicting how rapidly 
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shale gas or tight oil production will decline over time for 

a collection of wells within a specific play.116 Projecting 

what gradual decline might look like 30 years out, based 

on just a few initial years of steeply declining production, 

is a highly uncertain process.117

The EIA takes the latest data on how much oil or natural 

gas is produced from a collection of wells and then 

extrapolates from these data over time, using a specific 

shape of decline given by a “hyperbolic” function.118 The 

steep declines in production of a typical shale gas well 

over the first few years means that new wells must be 

drilled and fracked each year just to maintain production 

— this has been likened to a treadmill.119 

While calculating EURs for conventional oil and gas 

reserves is an established science,120 many of the assump-

tions on which this science is based are violated in the 

context of extracting oil and natural gas from shale 

and other tight rock formations.121 The uncertainty 

surrounding EUR calculations lies at the root of a June 

2011 investigation by the New York Times, which was full 

of revelations, including; “An internal Energy Information 

Administration document says companies have exagger-

ated ‘the appearance of shale gas well profitability,’ are 

highlighting the performance of only their best wells and 

may be using overly optimistic models for projecting the 

wells’ productivity over the next several decades.”122 

As stated in the discussion of break-even prices, the 

amount of shale gas that can be produced from a well 

varies significantly within a shale gas play.123 As a 

consequence, as “sweet spots” in the play are identified, 

operators drill and frack the most productive portions of 

the play first, leaving the less productive and thus less 

profitable portions of the play for later. Since within a 

play, the cost of drilling and fracking a well is essentially 

the same, the less productive portions of plays may only 

become profitable once natural gas prices rise. While 

these portions of the play hold shale gas that is techni-

cally recoverable, the gas is not economically recoverable.

This pattern in well productivities means that just to 

sustain a constant level of shale gas production, the rate 

of drilling and fracking must increase — it’s an acceler-

ating treadmill. And extracting all of the estimated U.S. 

shale gas resource presumes that operators can increase 

the pace of drilling and fracking indefinitely; they must 

always be able to access and profitably tap new but less 

productive source rocks as natural gas prices rise. This 

is what widespread drilling and fracking means: a future 

in which the United States is turned into a pincushion of 

oil and gas wells. As these wells age over decades, a large 

fraction of them will fail to contain methane and other 

hydrocarbon gases, in many cases putting at risk under-

ground sources of drinking water.124

How quickly might  
U.S. natural gas be consumed?
Even if the oil and gas industry gets its wish of unre-

stricted access, and even if preliminary estimates of shale 

gas reserves prove accurate, drilling and fracking will not 

deliver long-term U.S. energy security. Food & Water 

Watch calculates that the EIA’s baseline projection of 

future domestic consumption, current proposals to export 

natural gas and plans to increase natural gas demand in 

the transportation and electricity sectors would drasti-

cally reduce the period of time that estimated reserves 

could last, further undercutting the industry’s claims 

about U.S. energy security (see box). 

100 years worth of natural gas? 
Not likely and no thanks

Even assuming that the oil and gas industry wins 
unrestricted access to drill and frack and assuming 
that estimates of unproven resources are accurate, 
increased demand for U.S. natural gas could easily 

cut in half the claim of a 100-year supply. 

Popular claim: 
100 years

Holding consumption constant at 2010 level: 
92 years

Using the EIA’s projected growth 
in rate consumption: 

78 years
 

natural gas exports reach 60 percent of 
currently proposed capacity: 

72 years
And supposing that, by 2025, natural gas 

displaces the energy equivalent of 40 percent 
of 2011 demand for gasoline and diesel:  

58 years
And supposing that, by 2025, natural gas is used 
to generate electricity equivalent to 50 percent 

of the electricity generated by coal in 2011: 
50 years 
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First, when the EIA estimates that there is 92 years 

worth of technically recoverable natural gas, it does not 

factor in its own baseline projection of increased natural 

gas consumption; recall that the estimate assumes that 

natural gas consumption would be the same each year 

as it was in 2010. The EIA, however, currently projects 

that between 2010 and 2035, U.S. natural gas consump-

tion will increase, on average, by 0.4 percent annually.125 
Incorporating this projection, and further assuming 

that consumption continues to grow at this rate 

beyond 2035, Food & Water Watch calculates that 

the estimated 2,214 tcf of proved and unproved 

technically recoverable natural gas resources, if 

accurate, would last about 78 years.

But the 0.4 percent annual growth rate is for domestic 

consumption, and it is a baseline figure based on current 

laws and regulations.126 For instance, it does not account 

for the rapidly growing number of applications to the U.S. 

Department of Energy seeking authorization to export 

liquefied natural gas (LNG) to foreign markets (see table 

on page 13). 

As opposed to oil, the supply chain for natural gas is not 

yet globalized.127 Large regional price differences — due 

in part to natural gas prices being linked to oil prices 

in some markets — explain the oil and gas industry’s 

recent interest in exporting natural gas from the United 

States.128 In mid-July 2012, for example, The Economist 

reported, “Whereas American gas currently costs about 

$2.50 [per million British thermal units (mBtu)], European 

oil-indexed pipeline gas goes for around $12 [per] mBtu, 

and in Asia LNG can fetch $16 [per] mBtu or more.”129 

Note that 1 million Btu of natural gas is approximately 

equivalent to 1,000 cubic feet of natural gas.130 According 

to The Economist, “Liquefying the gas, carrying it to its 

destination and regasifying it can cost between $4 and 

$7 [per] mBtu”,131 so the industry has an opportunity to 

make significant profits exporting natural gas.

Such exports clearly belie the industry’s patriotic rhetoric 

on U.S. energy security and energy independence, 

revealing profit as the true motive. In addition to foreign 

interests having stakes in U.S. shale gas plays,132 some 

have already signed contracts, or are pursuing contracts 

to import U.S. natural gas.133 This raises questions about 

whether these foreign interests will influence how much 

natural gas gets exported overseas. Meanwhile, American 

communities would be left with the potentially costly 

legacy of environmental pollution in the wake of drilling 

and fracking.134

As of October 26, 2012, the U.S. Department of Energy 

had received applications to export a combined total  

of 28.39 billion cubic feet of natural gas per day.135  

If all applications were to be approved, this capacity 

would amount to about 10 tcf per year, which is about  

40 percent of all U.S. natural gas consumption in 2011.136 

To demonstrate how such exports might impact the  

“92 years of supply” claim, Food & Water Watch conser-

vatively assumes a scenario in which LNG exports, from 

2016 to 2026, ramp up to 60 percent of the export capacity 

proposed as of October 26, 2012, reaching about 6 tcf. 

This of course neglects any additional applications after 

October 26, 2012. Food & Water Watch further assumes 

that LNG exports stay at 60 percent of currently proposed 

capacity for 20 years, from 2026 through to 2045, followed 

by a 20-year period in which LNG exports decline steadily 

down to zero to reflect the likely convergence in natural 

gas prices around the world.137

Food & Water Watch calculates that the estimated 

2,214 tcf in proved and unproved technically recov-

erable natural gas resources, if accurate, would last 

about 72 years under such an LNG export scenario, 

along with the EIA’s projection of 0.4 percent 

growth in annual U.S. consumption.

Finally, plans to stimulate increased U.S. demand for 

natural gas in the transportation and electricity sectors 

would further cut into the claimed 100 years of natural 

gas.138 

To illustrate the effect that such plans might have, Food 

& Water Watch first assumed a scenario in which, on top 

of the EIA’s projected baseline consumption, the use of 

natural gas as a transportation fuel increases gradually 
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until 2025, reaching 40 percent of current demand for 

motor gasoline and distillate fuels, and that the use  

of natural gas in transportation stays at this level there-

after. Food & Water calculates that the estimated 

2,214 tcf in proved and unproved technically recov-

erable natural gas resources, if accurate, would last 

about 58 years under such a scenario of natural gas 

displacing oil for transportation fuels.139

As for using natural gas instead of coal to generate 

electricity, Food & Water Watch assumes that natural  

gas consumption by the electricity sector increases 

steadily over the baseline so that, by 2025 and beyond, 

50 percent of the amount of electricity generated using 

coal in 2011 is generated instead using natural gas. 

Adding this assumption to the above scenarios, and 

accounting for differences in efficiencies between 

coal-fired and natural gas-fired electricity genera-

Proposed LNG Export Capacity Amounts to Over 
40 Percent of 2011 U.S. Natural Gas Consumption

Applications Received by the Department of Energy to Export 
Domestically Produced LNG From the Lower 48 States (as of October 26, 2012)

Company
Initial application Proposed export capacity 

(billion cubic feet per day)
Facility location 

(if applicable)

August 11, 2010 2.2

 
December 17, 2010 1.4 Quintana Island, TX

Lake Charles Exports, LLC May 6, 2011 2.0 Lake Charles, LA

Carib Energy (USA) LLC June 6, 2011 0.04 third-party liquefaction

September 1, 2011 1.0 Calvert County, MD

September 22, 2011 2.0

Cameron LNG, LLC November 10, 2011 1.7

 
December 20, 2011 1.4 Quintana Island, TX

Gulf Coast LNG Export, LLC January 10, 2012 2.8

Gulf LNG Liquefaction Company, LLC May 2, 2012 1.5

LNG Development Company, LLC May 3, 2012 1.25 Warrenton, OR

May 7, 2012 0.07 third-party liquefaction

Southern LNG Company, LLC May 15, 2012 0.5 Savannah, GA

Excelerate Liquefaction Solutions I, LLC May 25, 2012 1.38 Calhoun County, TX

August 17, 2012 2.6

Cheniere Marketing, LLC August 31, 2012 2.1 Corpus Christi, TX

September 11, 2012 3.22

September 21, 2012 1.07

Waller LNG Services, LLC October 12, 2012 0.16

Daily total (billion cubic feet per day) 28.39
Annual total (trillion cubic feet per year) 10.36

U.S. consumption of natural gas, 2011 (trillion cubic feet) 24.5
SOURCES:
Export capacities: 
2012 Applications: -

2011 Applications: -

2010 Applications: -
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tion,140 such an increase in natural gas consumption 

would mean that the estimated 2,214 tcf in proved 

and unproved technically recoverable natural gas 

resources, if accurate, would last about 50 years.141

This sequence of simple calculations demonstrates that, 

even if the oil and gas industry is granted unrestricted 

access to extract any and all natural gas it can find, the 

current estimated supply is far from the energy panacea 

the industry claims. If allowed to write its own policies, 

the oil and gas industry will simply extract as much as 

possible, as fast as possible, for maximum profit, while 

fighting to prolong America’s destructive dependence 

on fossil fuels. Then, once U.S. natural gas is gone, the 

global oil and gas industry will likely be well positioned 

to import foreign sources of fracked natural gas to feed 

this dependence; Royal Dutch Shell and ExxonMobil, in 

particular, are invested in building a global natural gas 

supply chain.142 Their strategic plans for such a global 

supply chain serve as an illustration of how Big Oil sees 

an opportunity, not a threat, in using natural gas in addi-

tion to oil to fuel transportation.143 

Tight Oil Euphoria:  
Empty Promises of Oil Independence 
Amid the fervor over drilling and fracking for tight 

oil, Americans are hearing empty promises that U.S. 

energy independence is within reach.144 In a 2012 report, 

Citigroup, a global financial institution, went so far as 

to suggest that North America could become the “new 

Middle East by the next decade; a growing hydrocarbon 

net exporting center….”145 But consider that foreign 

companies are buying stakes in U.S. tight oil plays, estab-

lishing joint ventures with U.S. companies and providing 

the capital necessary to drill and frack.146 These foreign 

companies stand to profit, of course, as tight oil from 

the wells in which they have a stake is sold on the global 

market. So, when American consumers buy the gasoline 

or diesel from this tight oil, are they really consuming 

domestic oil, or are they consuming foreign oil? 

With respect to energy security, it doesn’t matter. 

The globalized market for oil means that reducing oil 

consumption is the only way American consumers can 

inoculate themselves against the high oil prices that will 

result from increased global demand for oil, coupled 

with increased costs to extract the oil that remains 

underground.147 Another consequence of the globalized oil 

market is that, regardless of whether the oil Americans 

consume is produced domestically or produced abroad,  

so long as Americans consume a lot of it, the United 

States is likely to spend billions of dollars, if not tens of 

billions of dollars, on military operations to secure Middle 

East oil shipments in an effort to ensure stable global oil 

prices.148 

But the reality is that tight oil from drilling and fracking 

is just a drop in the bucket of U.S. oil consumption. The 

United States consumed about 18.8 million barrels of 

oil per day in 2011,149 yet it produced only an estimated 

0.55 million barrels of tight oil per day.150 The EIA does 

project that tight oil production will increase, but to 

only about 1.2 million barrels per day between now and 

2020, peaking at 1.33 million barrels per day in 2029 

before starting to decline.151 This peak would amount to 

only about 7 percent of the 18.8 million barrels per day 

consumed in the United States in 2011. 

And then there is the reality on the ground of what 

it would take to achieve such levels of production. An 

analysis of hundreds of wells producing tight oil from 

the Bakken formation illustrates that production follows 

the pattern not just of a treadmill, but of an accelerating 

treadmill — just to sustain a constant level of production, 

a larger number of new wells must be drilled and fracked 

each year.152

PHOTO © DAVID R. TRIBBLE / COMMONS.WIKIMEDIA.ORG
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As for reserves, the EIA estimates that there is 33.2 billion 

barrels of technically recoverable tight oil, with all the 

caveats and uncertainties outlined above for similar esti-

mates of shale gas.153 For perspective, 33.2 billion barrels 

of tight oil wouldn’t last seven years if consumed at a rate 

of 15 million barrels per day, well below the current rate 

of U.S. consumption. In 2011, the United States accounted 

for over 20 percent of global oil consumption, but it 

contributed only about 9 percent of global oil production 

and possessed less than 2 percent of the world’s proved 

oil reserves.154 

Clearly, the promises are empty that U.S. oil indepen-

dence is within reach, thanks to drilling and fracking. It is 

also clear that widespread drilling and fracking for tight 

oil will do next to nothing for American consumers.155 In 

fact, while these consumers pay historically high prices 

at the pump, the industry is maximizing their profits by 

exporting record amounts of gasoline and diesel.156 

Peter Orszag, former director of the Office of Manage-

ment and Budget in the Obama administration and now 

currently at Citigroup, has put forward a slightly different 

argument, suggesting that the development of tight oil 

could push down global oil prices by loosening concerns 

over declining world oil supplies.157 Leonardo Maugeri, 

an Italian oil executive currently at Harvard’s Kennedy 

School of Government as a research fellow, has added, 

“The U.S. shale/tight oil could be a paradigm-shifter 

for the oil world, because it could alter its features by 

allowing not only for the development of the world’s still 

virgin shale/tight oil formations, but also for recovering 

more oil from conventional, established oilfields….”158 

Bestowing such faith on the oil and gas industry, and on 

the global oil market, is misguided, perhaps most impor-

tantly because it ignores the threat of global climate 

change. But even if such speculation about the potential 

of tight oil proved correct, the result would get the United 

States nowhere in its quest for energy security. Facili-

tated by low oil prices, high consumption would persist 

once the tight oil in the country is gone, and the United 

States would be right back where it started: it would be 

dependent on foreign sources of oil — it’s just that the 

foreign oil being imported would be tight oil, or other oil 

produced by unconventional methods. Meanwhile, the 

global oil and gas industry would continue to profit from 

America’s dependence on it.

Fracking Euphoria: 
A Threat to Long-term U.S. Energy 
Security and Independence
The EIA estimates that extracting the technically recover-

able resources of shale gas and tight oil would require 

drilling and fracking over 630,000 new wells.159 But what 

happens after that? 

Modern drilling and fracking, together with deepwater 

drilling and tar sands oil, are just the current generation 

of the industry’s unconventional extraction methods.160 

As oil and natural gas become increasingly valuable on 

global markets, these approaches will intensify and new, 

even more costly extraction methods will be pushed by 

the industry.161 Oil shale (as opposed to shale oil), ultra-

deep offshore oil, Arctic oil and methane hydrates are all 

in the oil and gas industry’s sights.162 For the oil and gas 

industry, drilling and fracking simply provide a bridge 

to the next generation of its false solutions to America’s 

energy challenges. 

It is not too late for the United States to avoid going 

down this self-destructive path. Long-term U.S. energy 

security and independence can actually be achieved, but 

the country needs to act now to deploy existing energy 

efficiency and renewable energy solutions and invest in 

future technologies that expand these solutions.163 

These solutions will eliminate the hidden costs of burning 

fossil fuels, resulting in enormous environmental and 

public health benefits.164 Acting now will also help 

to ensure that the United States is a global leader in 

supplying clean energy technologies to the rest of the 

world.165 In addition, building and maintaining local, 

resilient energy systems that are characterized by energy 

efficiency and that rely on distributed renewable power 

generation — instead of on centralized, wasteful and 

polluting fossil fuel power — will create and sustain local 

jobs.166 Such energy systems will also spare communities 
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the inevitable economic drag that future oil and natural 

gas price increases will cause as global demand grows 

and global supply is consumed.167

But remaking how energy is produced and consumed 

in the United States requires large investments in infra-

structure and aggressive changes in policy.168 Currently, 

the fossil fuel industry’s established infrastructure — its 

pipelines, power plants and transmission lines — makes 

it difficult if not impossible for clean, renewable energy 

resources to compete.169 Over a trillion dollars in “sunk” 

costs in such infrastructure favors the status quo of 

dependence on the oil and gas industry, serving as a 

barrier to the remaking of the U.S. energy system.170 

The oil and gas industry has been supported, directly or 

indirectly, by decades of federal policies favorable to the 

industry.171 This includes billions of dollars in tax breaks 

annually,172 low costs charged by the government when 

the industry leases public lands,173 federal spending on 

research and development beneficial to the industry174 

and limits on liability that allow the industry to foist 

operational risk onto the federal government.175 Such give-

aways to the oil and gas industry dwarf the total federal 

incentives received by the renewable energy sector.176 

Oil and gas companies continue to enjoy corporate 

welfare in the form of permanent tax breaks; at the same 

time, uncertainty over whether Congress will renew clean 

energy tax incentives, or will let them expire, throws a 

wrench in private investments in clean energy.177 This 

contrast highlights the extent to which the fossil fuel 

industry has skewed American energy policy to further 

its bottom line.178 

On the one hand, the fossil fuel industry is funding 

an array of groups pushing to allow renewable energy 

production tax credits to expire.179 On the other hand, 

the oil and gas industry’s generous campaign donations 

are proving to be a good investment, particularly given 

the outcome of the March 2012 vote in the U.S. Senate 

on whether or not to end tax subsidies to the oil and gas 

industry, which are estimated to cost the American public 

$24 billion in forgone revenues over the next decade.180 

During the 2011–2012 election cycle alone, the oil and gas 

sector gave about $2.2 million in campaign contributions 

to the 47 Senators who voted to keep the tax subsidies in 

place, compared to a total of $674,160 to the 51 Senators 

who voted in favor of ending the subsidies (60 votes were 

required to end the filibuster).181 Including all campaign 

donations from 1989 to early September of 2012, the 

same 47 Senators had raked in a total of about $24.4 

million from the oil and gas sector, while the 51 Senators 

who voted in favor of ending the subsidies had been given 

a total of about $6.1 million.182

Despite the entrenched advantages that the fossil fuel 

industry enjoys, wind energy can now outcompete coal 

and has become competitive with natural gas on a “level-

ized” cost basis for new power installations.183 However, 

the potential expiration of production tax credits, gener-

ally low electricity demand due to a struggling economy 

and the currently low prices of natural gas all combine to 

threaten the domestic wind industry.184 In particular, the 

looming end of production tax credits is creating a rush 

to finish installations by the end of 2012, which could be 

disruptive to the industry in 2013.185 

The fossil fuel industry further benefits, and the clean 

energy industry suffers, from the overall failure of the 

market, vis-à-vis energy prices, to account for the true 

societal costs of the industry’s pollution, particularly the 

current and future costs of global climate change.186 
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Conclusion and Recommendations
Drilling and fracking simply serve the myth — a very 

profitable myth for the oil and gas industry, and a very 

destructive one for the American public — that the United 

States can drill its way to energy security and energy 

independence. 

The popular claim of a 100-year supply of natural gas is 

based on the oil and gas industry’s dream of unrestricted 

access to drill and frack, and it presumes that highly 

uncertain resource estimates prove accurate. Further, the 

claim of a century’s worth of natural gas ignores plans to 

export large amounts of it overseas and plans for more 

domestic use of natural gas to fuel transportation and 

generate electricity. Even if the oil and gas industry’s 

dreams come true and even if the uncertain resource 

estimates prove accurate, increasing production to feed 

global demand for exports and meet planned increases 

in domestic consumption could easily cut the 100-year-

supply claim in half. 

As for oil, drilling and fracking for tight oil in the United 

States is just a drop in the bucket of global oil production, 

and since oil is priced on a global market, drilling and 

fracking will do next to nothing for American consumers. 

The United States can transition off of fossil fuels, and 

in the process achieve long-term energy security, inde-

pendence and resilience, by remaking the U.S. energy 

system. To this end, Food & Water Watch urges state and 

local governments and the federal government to: 

Enact aggressive energy conservation policies, 

including large public transportation investments and 

widespread deployment of energy efficiency solu-

tions, to reduce energy demand;

Establish ambitious programs for deploying and 

incentivizing existing renewable energy technologies 

to increase clean energy supply;

Modernize the U.S. electrical grid so that it caters to 

distributed renewable power generation; 

Make sweeping investments in research and develop-

ment to overcome technological barriers to the next 

generation of clean energy solutions; and

Terminate all public funding, including tax expen-

ditures, that not only pads the profits of the fossil 

fuel industry but also further entrenches America’s 

dependence on fossil fuels.

The time is now for Americans to end their destructive 

dependence on the fossil fuel industry.
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Mining the Data: Analyzing the Economic Implications of

Mining for Nonmetropolitan Regions

William R. Freudenburg, University of Wisconsin–Madison and University of

California–Santa Barbara

Lisa J. Wilson, Watershed Research and Training Center

Extractive industries such as logging and mining are generally expected to bring

significant economic benefits to rural regions, but a growing number of findings have now

challenged that common expectation. Still, it is not clear whether the findings of less-than-

desirable economic outcomes are isolated or representative. In this article, we assemble

literally all of the relevant quantitative findings on mining that we have been able to identify

in published and/or technical literature from the United States. In the interest of rigor, we

limit the assessment to cases in which strictly nonmetropolitan mining regions are compared

against other nonmetropolitan regions and/or against those regions’ own experiences over

time. Overall, 301 findings meet the criteria for inclusion. Contrary to the long-established

assumptions, but consistent with more recent critiques, roughly half of all published

findings indicate negative economic outcomes in mining communities, with the remaining

findings being split roughly evenly between favorable and neutral/indeterminate ones.

Positive findings are more likely to be associated with incomes than with poverty or

(especially) unemployment rates, and they are more likely to come from the western United

States, where much of the mining involves relatively large, new coal strip mines. Over half

of all positive findings come from the years prior to 1982. In virtually all other categories,

the plurality or majority of findings have been negative. When the patterns of findings are

subjected to one-sample means tests, the only way to produce a significantly positive

outcome is by combining all neutral/indeterminate findings with the positive ones, while

focusing exclusively on incomes; by contrast, in the case of poverty or unemployment

rates—as well as for the overall body of findings—the results are consistently and

significantly negative, whether the neutral/indeterminate findings are combined with

negative ones or omitted from the equations altogether. Until or unless future studies

produce dramatically different findings, there appears to be no scientific basis for accepting

the widespread, ‘‘obvious’’ assumption that mining will lead to economic improvement.

Both in academic and popular discourse, the common assumption has long

been that the potential environmental threats from extractive industries such as

logging and mining will be accompanied by economic benefits for the industries’

host regions (see, e.g., Imrie 1992; Thompson and Blevins 1983, p. 153; cf.

Humphrey et al.1993; see also Lewan 1993). Indeed, particularly for areas that are

remote from urban agglomerations and industrial development, the extraction of

raw materials from nature is often seen to be the only hope for economic
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development. At least in principle, it would seem reasonable to expect a rich natural

resource endowment to translate into increased prosperity, because resource-

dependent industries have significantly less locational flexibility than do most

other industrial activities. New mines, for example, can only have a realistic

opportunity to be profitable in locations where actual mineral deposits are

available. In recent years, however, the common assumptions have begun to be

undercut by a growing body of findings.

To date, it is not clear whether the findings of less-than-desirable socio-

economic outcomes are idiosyncratic or systematic. In this article, accordingly, we

seek to provide a comprehensive summary and assessment of the accumulated

findings, focusing on mining-dependent communities. We begin with a qualitative

review of the existing literature, including known technical reports and other

‘‘gray’’ literature as well as the findings published in peer-reviewed journals. We

followwith a quantitative analysis of the key categories of available socioeconomic

findings—those on income, unemployment, and poverty rates—that permit

‘‘apples to apples’’ comparisons of the experiences of nonmetropolitan mining

regions against those of nonmetropolitan comparison regions and/or against their

own experiences over time. The closing section considers this study’s implications

for future research on natural resource development in nonmetropolitan regions.

Overview of the Literature

Over the past several decades, researchers have begun to question the once-

common assumption that mining would bring socioeconomic prosperity to host

regions. The questioning appears to have begun outside of the United States,

when authors such as Frank (1966, 1967) began to draw attention to

‘‘underdevelopment,’’ which was argued to be due in part to unfavorable terms

of trade—with raw materials being sent out from extractive regions at relatively

low prices, in unequal exchange for finished products that needed to be imported

at high prices. In subsequent years, other international studies (see, e.g., Barham

and Coomes 1993; Bunker 1985; Repetto 1995; Schurman 1993) have indicated

further reasons for concern. Indeed, careful quantitative analyses have found

that—even after controlling statistically for other variables, ranging from the

openness of a national economy, to the efficiency of national bureaucracy, to the

degree of inequality in national income concentration—nations with high rates of

natural resource exports have had abnormally low rates of subsequent economic

growth (see, e.g., Sachs and Warner 1995; for a careful review of the larger

literature on this ‘‘resource curse,’’ see especially Ross 1999).

The work of Corden and Neary (1983) helped to draw increased attention to

the paradoxical implications of extractive industries in industrialized countries,

highlighting what the authors called ‘‘Dutch disease’’: Holland’s massive North

Sea oil revenues were actually found to be associated with declining rather than
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improving economic fortunes. At least initially, however, such findings received

relatively little attention in U.S. community studies. As many rural community

leaders have been quick to point out, after all, jobs in logging and mining tend to

pay far higher wages than do service jobs such as cleaning hotel rooms or serving

fast-food hamburgers. This point is not simply a widespread belief with no

empirical support; instead, the nationwide study by Mills (1995), for example,

found that earnings per worker were higher in mining than in many other

economic sectors—whether considering metropolitan or nonmetropolitan regions,

and whether focusing on the ‘‘mining boom time’’ of 1980 or on the nonboom

years of 1970 and 1990. In important respects, accordingly, it has long seemed

‘‘obvious’’ to many commentators that extractive industries should be associated

with significantly increased local prosperity. In addition, while examinations of

the economic characteristics of mining communities have had a long history in the

social sciences (for a review, see Field and Burch 1991), few studies seriously

questioned the common assumptions and expectations until the 1980s.

Moreover, in one of the first studies to look at the topic in a broad-brush

fashion, Bender et al. (1985) obtained results that were reasonably consistent with

the usual expectations. Drawing data largely from the 1980 Census of Population

and Housing and using a definition that would later be followed by many other

authors—with ‘‘mining-dependent’’ counties being those where 20 percent or

more of total labor and proprietor income came from mining—Bender et al.

found that mining-dependent counties had higher population growth rates, higher

incomes, and fewer people receiving social security than the nonmetropolitan

average of the times. The study did note, however, that ‘‘the variations among

counties . . . were large,’’ and that decreases in demand for fuels and minerals

between 1979 and the time of their study in 1985 had ‘‘produced income and

population declines’’ that did not show up in their study’s quantitative analyses

(Bender et al. 1985, p. 9).

The subsequent trends were soon to be documented more systematically.

Hady and Ross (1990), both of whom were coauthors on the original Bender

et al. study, conducted an update, examining the differences between counties that

were mining-dependent by the same definition in 1979 (during the height of the

energy crisis and mineral prices) and in 1986 (after both a recession and a drop in

mineral prices). In the 7 years between 1979 and 1986, mining employment in the

nonmetropolitan United States declined by 14 percent; 50 counties ceased being

mining-dependent, while only 19 others became mining-dependent during that

period. On average, whether focusing on the counties that were mining-

dependent in 1979, 1986, or both, the follow-up study found declining personal

incomes and increasing unemployment from 1979 to 1986.

Other researchers soon found evidence that less-than-favorable findings

were not limited to a 7-year period. In a more comprehensive review of
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natural-resource-oriented industries, for example, Weber, Castle, and Shriver

(1987) found that, while counties with energy-related mining experienced

growth in both employment and earnings during the generally ‘‘booming’’

years of 1969–1985, counties with metal mining experienced declines in both

indicators, even during those years.

These kinds of results have raised questions about the degree to which the

findings from Bender et al. (1985) may have been influenced by the extraordinary

conditions in energy extraction that happened to be approaching their peak around

the time period considered in that initial study. One of the points that has become

quite clear, for example, is that the areas of the United States having the highest

levels of long-term poverty, outside of those having a history of racial inequalities,

tend to be found in the very places that were once the site of thriving extractive

industries—most notably in Appalachia (Gaventa 1980), but to a lesser extent also

in other one-time mining and logging areas such as the ‘‘cutover region’’ of the

Upper Midwest (see, e.g., Landis 1938; Lisheron 1991; cf. Schwarzweller and

Lean 1993). Perhaps more ominously, the reasons for concern are not limited

simply to the implications of ultimate shutdowns or ‘‘busts.’’ Several studies have

found evidence of problems even while extraction is occurring (e.g., Cook 1995;

Drielsma 1984; Elo and Beale 1985; Freudenburg and Gramling 1994; Krannich

and Luloff 1991; Peluso et al. 1994; Tickamyer and Tickamyer 1988).

In subsequent years, a number of studies have compared census data from

different regions and times. Perhaps the most systematic of these analyses can be

found in the work of Nord and Luloff (1993), who offered three kinds of

comparisons—comparing data from the 1980 and 1990 censuses, from three

regions of the country (the west, the south, and the Great Lakes), and from three

different sectors of the mining industry (coal, petroleum, and ‘‘other,’’ the last of

which includes metal mining and quarrying). These authors’ analyses mirrored

the findings of Bender et al. in showing that conditions were relatively favorable

at the time of the 1980 census, but further analyses showed that the economic

implications of mining in all three regions of the country, and in all sectors of

the mining industry, had deteriorated since that time. Except in the western

region, in fact, unemployment was found to be consistently higher in mining

counties than in other nonmetropolitan counties, in each respective region of the

country, both in 1980 and in 1990. By 1990, in all but the western region,

mining-dependent counties had lower incomes and more persons in poverty than

did the nonmining counties. In all regions of the country, including the west,

mining-dependent counties experienced greater increases in poverty rates from

1980 to 1990 than did other nonmetropolitan counties. All in all, the only

favorable findings associated with mining areas in the 1990 census were found

in the western United States—and even there, the findings provided less reason

for optimism than had appeared to be the case in 1980.
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Other studies have found that local residents’ widespread expectations for

improved employment may be particularly problematic. In analyzing a decade’s

worth of data compiled by Weber et al. (1987), for example—a period that

included both the ‘‘boom years’’ of extractive industries in the late 1970s and the

‘‘agricultural crisis’’ years of the early 1980s—Krannich and Luloff (1991) found

that mining-dependent counties had higher levels of unemployment than did

agriculture-dependent counties, in every single year, even during this period. In

addition, there is at least suggestive evidence that mining communities’ economic

problems tend to become increasingly pronounced over time, exacerbated by the

volatility of commodity prices, the potential for a cost–price squeeze, and the

problem of ‘‘flickering’’ (i.e., the periodic shutting down of extractive operations,

as prices fluctuate above and below the costs of operation in specific locations—

see Hibbard and Elias 1993). This flickering can contribute to problems of

unemployment and poverty, given that laid-off workers will often choose to

remain in the area, sometimes for extended periods, in the hope or belief that the

high-wage jobs will ultimately return (see, e.g., Freudenburg 1992; Krannich and

Luloff 1991).

Perhaps in part because of findings such as the ones being summarized here,

there is a potentially telling contrast in two types of studies that have gauged the

reactions of local leaders. In regions that are expecting increased mining or just

beginning to experience a ‘‘boom,’’ it is common to find what Gulliford (1989)

calls ‘‘euphoria.’’ Unfortunately, in regions that have actually experienced natural

resource extraction, local leaders have been found to view their economic

prospects less in terms of jubilation than of desperation (e.g., Krannich and Luloff

1991; Freudenburg 1992; Gulliford 1989; Peluso et al. 1994; cf. Cottrell 1951,

1955; Gaventa 1980). Thus, while the largest of the nine working groups

established by the Rural Sociological Society’s Task Force on Rural Poverty was

the one that focused on natural resources, the working group ultimately identified

resource extraction not as an antidote to poverty, but as something more like a

cause or correlate. In the authors’ terminology, they found resource extraction to

have a ‘‘systematic relationship’’ with ‘‘the impoverization of rural people’’—so

much so that the bulk of their review was devoted to an effort to identify ‘‘social

forces at work in resource-dependent rural communities that lead to the creation

of relative and/or absolute poverty’’ (Humphrey et al. 1993, pp. 137–8; see also

the responses to this report, including Freudenburg and Gramling 1994; Peluso et

al. 1994; Nord and Luloff 1993).

Quantitative Analysis of Available Findings

While even a qualitative literature review can illustrate the need for caution,

there is clearly also a need for a more systematic assessment of the relevant

evidence. Mining would appear to deserve particularly close attention in that, to
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repeat, jobs in mining tend to be associated with some of the highest incomes in

any economic sector (Mills 1995). In response, we have sought to bring together

and analyze the available findings in a way that would be more systematic, and

yet that could be reported in a manner that is as straightforward as possible.

As suggested by the foregoing review, there are many differences across the

available studies—a fact with a number of important implications. First and most

clearly, differences in the units of analysis and the operationalization of variables

mean that any comparisons need to be interpreted with caution—as being

indicative of overall patterns, rather than as providing definitive or clearcut

answers. Second, the available findings are not independent; instead, there are

multiple overlaps but also differences across studies. In terms of overlaps, for

example, many authors use statistics from the Census and/or the Bureau of Labor

Statistics, but at the same time, there are many differences in the time periods and

specific sets of counties being considered. In terms of differences, some authors

distinguish carefully between ‘‘community-level’’ versus ‘‘county-level’’ data,

while others use the terms more or less interchangeably, and some authors focus

on officially ‘‘rural’’ communities (those with fewer than 2,500 residents), while

many other studies include nonmetropolitan regions more broadly.

Such overlaps and differences would make it inappropriate and potentially

misleading to perform extensive statistical transformations or analyses; instead,

the more responsible approach is to assess the findings in terms of simple and

easy-to-understand categories. In the analyses that follow, accordingly, we have

classified the results in terms of a three-way typology—as indicating, in other

words, conditions that are more favorable, less favorable, or no different from the

conditions prevailing in relevant nonmining areas and/or during earlier time

periods. In the effort to avoid the imposition of our own views, we have deferred

to the original authors’ interpretations of the data whenever such interpretations

are available. A ‘‘favorable’’ finding, for example, thus usually reflects the

judgement of those who wrote the report or article in question, whether the

judgement was based on statistical analyses or on simple comparisons of

descriptive data.

It is also important to recognize that the available literature poses still other

challenges for an effort that is intended to be both careful and conservative. In

particular, while the overall body of literature addressing the economic well-being

of mining-dependent areas is vast, the number of studies explicitly offering

systematic, quantitative data on the impacts of mining in the rural United States is

actually much smaller. In the process of selecting the findings for analysis,

accordingly, we needed to proceed in two main steps. The first step was to conduct

an extensive search of articles published in peer-reviewed journals, books and

chapters, technical reports, and governmental documents and publications.

Because of this process, we ultimately identified several hundred reports and
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publications in all. In the second step, however, we found it necessary to deal with

the potentially misleading variations across studies by requiring an appropriate

degree of consistency in the studies that were selected for more detailed

examination. This process ultimately led to the identification of four relatively

stringent criteria that were necessary to permit direct and meaningful comparisons

and to the elimination of all studies that were unable to meet the criteria.

The first criterion was the most straightforward. The studies needed to

present enough comparative data—whether across locations, across time, or

both—to permit a reasonable assessment of net economic impacts for the areas

affected. Second, the studies needed to provide quantitative assessments of the

impacts of mining activity in nonmetropolitan communities or regions in the

United States. This criterion alone was enough to eliminate roughly half of

the otherwise ‘‘available’’ studies (e.g., those from other nations), and even in the

remaining studies, there were a number of variations in the definitions of

‘‘mining’’ and mining dependency. Most studies have used broad definitions,

encompassing the full range of metal, coal, and oil-extraction activities, as well as

quarrying, while a smaller number have focused on one type of mineral. Nearly

half of the studies defined ‘‘mining dependency’’ according to the criterion used

by Bender et al. (1985), including only those counties that received at least

20 percent of their total labor and proprietor income from mining during the

period specified. The remaining studies followed one or more mining areas over

time, required that a given percentage of local employment be from mining, or

relied on measures involving a mixture of income and employment from mining.

The third criterion also requires additional discussion: For purposes of

comparability, the data in question needed to present at least one of the three

variables most commonly included in such studies—namely, incomes, unem-

ployment rates, and poverty rates—corresponding closely to the three kinds of

local economic benefits that are commonly expected to be associated with

mining. Even among the studies meeting this criterion, however, there proved to

be a number of variations, particularly in the definitions of ‘‘poverty’’ and

‘‘income.’’ In the comparisons that follow, accordingly, the ‘‘poverty’’ category

will include all findings regarding the percentage of persons in poverty, the

percentage of children in poverty, and the percentage of families in poverty, while

the ‘‘income’’ category includes studies that provide data on median household

income, per capita income, and/or wage and salary earnings. The measures of

‘‘unemployment,’’ by contrast, involve fewer variations, usually referring to the

percentage of the workforce unemployed at the time of data collection, although a

few studies use analyses of unemployment insurance payments.

The fourth and final criterion proved to be particularly conservative. Even

after the application of the first three criteria, there were still 363 known,

quantitative findings in the available literature. The fourth criterion, however,
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required the exclusion of all areas that were merely ‘‘predominantly’’ rural or

nonmetropolitan, although many people think of predominantly rural states, such

as North Dakota, or cultural regions, such as upstate New York or Appalachia, as

being ‘‘rural.’’ The reason was straightforward: Given that metropolitan areas

tend to have significantly stronger economic conditions than do nonmetropolitan

areas, important biases might be created by comparing (genuinely) nonmetro-

politan mining regions against ‘‘control’’ regions that actually included one or

more metropolitan areas (e.g., by comparing the nonmetropolitan mining counties

in a given location against the average for the entire region, or for the United

States as a whole). The net effect of this fourth criterion was to lower by 51 the

number of ‘‘adverse’’ findings on the economic implications of mining, while

lowering ‘‘positive’’ findings by only 11. Still, even after the application of this

fourth and final criterion, there remained 301 of the ‘‘more conservative,’’

quantitative findings, derived from 19 separate studies.

As indicated by Figure 1A, by far the most common findings in the

literature are those involving adverse economic outcomes in mining regions.

The dashed-line totals indicate that adverse findings constitute an outright

majority of the ‘‘known’’ findings (those meeting all but the fourth criterion).

Even after the imposition of the fourth and most conservative criterion, just

under half of the findings that remain—139 of the remaining 301 findings, in

other words, or 46.1 percent of them—indicate the economic conditions in

mining regions to be worse than those in the relevant comparison regions. The

remaining findings are split roughly evenly between neutral and favorable

outcomes, at 74 (24.6%) and 88 (29.2%), respectively. For purposes of clarity,

Figure 1B includes only the ‘‘more conservative’’ 301 findings, and in the

remainder of this article as well, we will analyze only the 301 findings that

meet all four criteria for inclusion. What Figures 1A and 1B show, at least at an

overall level, is that favorable or improving economic conditions need to be

recognized as being considerably less common in the empirical literature to

date than are unfavorable or declining conditions.

Still, to leave the matter there might be too simple. As could be expected on

the basis of the preceding literature review, there are a number of variations in the

relationships between mining and economic well-being. While the variations

among available studies suggest that more detailed analyses should be undertaken

only with caution, as noted earlier, there are three types of additional comparisons

that are particularly worthy of attention. First are those that focus on the

differences that emerge from examining specific indicators of socioeconomic

conditions (i.e., incomes, unemployment, and/or poverty rates); second are those

that deal with regional variations; and third are those that offer insights into

change over time. We will discuss the three in that order. In the interest of

conservatism, all of the more detailed comparisons that follow will use only the
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Figure 1

(A) All findings versus ‘‘conservative findings.’’ (B) Summary of findings

(used in final analysis).
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301 findings that meet all four of the criteria for inclusion, and tests of statistical

significance will be presented only for the overall totals and for the comparisons

involving overall socioeconomic measures or indicators.

Differences across Indicators

The first set of more detailed comparisons involve differences across the

three different socioeconomic indicators noted above—income, unemployment

rates, and poverty rates. Of the three indicators, the most positive picture emerges

from studying incomes, as illustrated in Figure 2. The available studies provide

118 quantitative findings on income differences; in 56 of these cases, or nearly

half of the time, mining activity has been associated with higher incomes than in

nonmining areas or in previous time periods. Incomes are lower in about one-

third of the findings (40, or 33.9%) while the remaining 22 findings (18.6%)

indicate a situation that is ‘‘no different.’’ Thus, while it may not be literally

accurate to describe mining as leading to improved incomes, more findings do

fall into the ‘‘favorable’’ category than into the other two, suggesting that mining

has indeed been associated with higher income levels in many cases.

A less favorable picture emerges, however, when we consider the fuller

range of economic findings. Despite the fact that impoverished rural communities

often expect mining to reduce their poverty rates, for example, the findings fail to

Figure 2

Summary of income findings.
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support this common assumption. As can be seen from Figure 3, only about

20 percent of the 59 available findings on the topic indicate mining areas to be

associated with lower poverty rates. Instead, more than twice as many findings—

26 findings, or 44.1 percent—indicate higher levels of poverty in mining areas,

while the remaining 21 findings (35.6%) indicate poverty levels that are neither

higher nor lower than in the relevant comparison areas. Likewise, despite the

usual assumption that mining will reduce the unemployment problems of rural

areas, studies to date have actually tended to find higher levels of unemployment

in mining areas than elsewhere. As can be seen from Figure 4, which summarizes

the available findings on unemployment rates, a clear majority of the available

findings (73 of the 124 findings, or 58.9%) indicate higher levels of

unemployment in areas characterized by high levels of mining activity, while

another 25 percent of the findings (31) point to conditions that do not differ

between mining and comparison areas. Despite the widespread expectation that

mining will lower local unemployment rates, actual findings of such favorable

conditions prove to be relatively rare, making up the smallest category of all, with

just 20 findings (16.1%) suggesting unemployment rates to be lower in mining

areas than in comparison areas.

In addition to the graphic presentation of evidence in Figures 1–4, we have

provided a quantitative summary and a set of significance tests in Table 1. The

Figure 3

Summary of poverty findings.
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top three lines of the table focus on the overall findings from Figure 1; for the

convenience of those who prefer a more detailed examination, the remaining lines

of the table summarize the findings in more specific ways. The first column

reports the raw number of findings of each type. The second column expresses

this number as a percentage of the findings within a given category—that is, as a

proportion of all the relevant findings on income, poverty, and unemployment

rates—thus repeating the information from Figures 1–4 in tabular form. The final

column of the table provides new information, expressing each subcategory of

findings (e.g., adverse findings on income, or favorable findings on unemploy-

ment rates) as a percentage of the grand or overall total of 301 findings that meet

all four of the criteria for inclusion in this analysis.

For each panel of the table, we also present the result of statistical

significance tests. Before we turn to the tests themselves, however, four warnings

are in order. First, as statistical textbooks routinely note, tests of ‘‘statistical

significance’’ should not necessarily be taken as indicating ‘‘substantive

significance.’’ The tests, instead, are meant to assess the relative consistency of

(and hence the degree of statistical confidence that can be placed in) any given

pattern. Second, because we are looking at findings from the existing research

literature on the three main categories of findings (i.e., incomes, poverty, and

unemployment rates), the statistical tests reported here can only be generalized to

the research literature addressing these comparative, quantitative results from

Figure 4

Summary of unemployment findings.
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mining-dependent, nonmetropolitan regions of the United States. Third, given

our earlier warning that outcomes reported in the existing literature are often not

independent of one another, an important degree of caution is needed in drawing

even these inferences; the major advantages of the significance tests have to do

with clarifying and systematizing the available findings. Fourth and finally, in

keeping with our earlier warning about the need for caution in interpreting the

relatively small number of some of the more specific findings, we will perform

the statistical tests only for the largest categories of findings, namely, those

already noted—the results on incomes, poverty and unemployment rates, and

overall patterns.

The simplest possible approach for testing the statistical significance of

these findings is to focus on what are technically known as ‘‘binomial’’

outcomes—that is, those that allow for just two possible outcomes. In accordance

with the need for caution, the ‘‘cost’’ of this simplicity is that the tests can be

carried out in three different ways—with the neutral findings being combined

with positive ones, with negative ones, or being omitted altogether.

In Table 1, we present information on statistical significance only for those

comparisons that produced significant results. For the overall findings that are

summarized in the top panel of Table 1, for example, the binomial tests show

adverse findings to be significantly more common than favorable findings

according to two of the three possible comparisons—those where the neutral

findings are combined with the adverse findings or where they are omitted from

the analysis—although not when the neutral findings are combined with positive

ones. For the most favorable of the available sets of findings, by contrast—those

for incomes—the only way to obtain significantly more favorable findings than

negative ones, according to normal standards of statistical significance, is to treat

all of the neutral or indeterminate findings as being ‘‘favorable’’ ones, as well.

Finally, unlike the case for the income findings, there prove to be significantly

more adverse findings than favorable ones in the cases of poverty and

unemployment, whether the neutral findings are treated as being negative or are

removed from the analysis altogether. In the case of the unemployment findings, in

fact, adverse findings prove to be so much more numerous than positive ones that

there are significantly more negative than positive findings even if the neutral or

indeterminate findings are explicitly treated as positive ones.

In response to reviewer concerns about the extent to which this overall

pattern might be shaped by methodological anomalies of one or more studies—

whether through shifts in units of analysis or definition of variables, or simply by

having one or two studies that contribute a significant fraction of the findings—

we have conducted the additional analysis summarized in Figure 5. As can be

seen from the dashed horizontal line and the bar at the far right end of this figure,

the overall average, across all studies, is for negative findings to be 1.58 times as
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Table 1

Percentages of Adverse/Neutral/Favorable Findings,

Overall and by Measure

No. of

Findings

% of

Category

% of

Total

Overall

Type of Finding

Adverse 139 NA 46.2

Neutral 74 NA 24.6

Favorable 88 NA 29.2

Total All Findings 301 NA

‘‘Adverse Findings’’ are significantly

more likely than ‘‘Favorable Findings’’

by two of three tests:

t = �7.907, p < .000 when neutral

findings are coded as negative.

t = �3.466, p = .001 when neutral

findings are excluded.

By Measure

Income Findings

Adverse 40 33.9 13.3

Neutral 22 18.6 7.3

Favorable 56 47.5 18.6

Total Income 118 100.0 39.2

‘‘Favorable Findings’’ are significantly

more likely than ‘‘Adverse Findings’’

by one of three tests:

t = 3.679, p < .000 when neutral

findings are coded as positive.

Poverty Findings

Adverse 26 44.1 8.6

Neutral 21 35.6 7.0

Favorable 12 20.3 4.0

Total Poverty 59 100.0 19.6

(continued)
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common as positive ones. As can also be seen, however, there are very few cases

in which the removal of a study or studies could be said to exert major or undue

influences on the overall pattern of results.

The largest change in ratios would come from dropping the study of Mills

(1995)—removing this study would increase the overall ratio of negative to

positive findings from 1.58:1 to 1.82:1—yet such a change would scarcely be

surprising: Mills focuses on incomes, and as noted earlier, incomes provide a

consistently more favorable picture of overall socioeconomic outcomes than do

Table 1 (continued)

No. of

Findings

% of

Category

% of

Total

‘‘Adverse Findings’’ are significantly

more likely than ‘‘Favorable Findings’’

by two of three tests:

t = �5.612, p < .000 when neutral

findings are coded as negative.

t = �2.411, p = .021 when neutral

findings are excluded.

Unemployment Findings

Adverse 73 58.9 24.3

Neutral 31 25.0 10.3

Favorable 20 16.1 6.6

Total Unemployment 124 100.0 41.2

‘‘Adverse Findings’’ are significantly

more likely than ‘‘Favorable Findings’’

by all three tests:

t = �1.999, p = .048 when neutral

findings are coded as positive.

t = �6.652, p < .000 when neutral

findings are excluded.

t = �10.213, p < .000 when neutral

findings are coded as negative.

Total across Measures 301 NA 100.0
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poverty or unemployment rates, or for that matter, the overall distributions of

findings. The greatest reduction in the overall ratio would come from omitting

Hady and Ross (1990); as noted earlier, this study was done as an update to the

original report by Bender et al. (1985), and thus it includes a strong emphasis on

the years from 1980 onward, when findings have tended to be significantly more

negative than in earlier years. Finally, the two studies contributing the largest

number of findings are those of Nord and Luloff (1993) and of Seydlitz, Jenkins,

and Hampton (1995); these two studies, in combination, provided 141 of the 301

findings just analyzed, but neither of the two studies exerts as much influence in

changing the overall total as do Mills (1995) or Hady and Ross (1990), and in

combination, the two studies’ effects largely counterbalance one another. As can

be seen from Figure 5, in other words, the effect of removing the Nord and Luloff

findings would be to reduce the overall average from 1.58:1 to 1.45:1, while the

effect of removing Seydlitz et al. would be to increase the overall ratio to 1.67:1.

As shown by the bar near the extreme right end of the figure, the net effect of

removing both studies would be a degree of shift in the overall ratio of negative

to positive findings that is remarkably small—a reduction from 1.58:1 to 1.55:1.

Still, in the interest of caution, it should be noted that there would be one

clear effect of removing one or both of these studies that is not reflected in

Figure 5: Partly because both Nord and Luloff (1993) and Seydlitz et al. (1995)

used tests of statistical significance to assess whether findings were positive,

Figure 5

Ratios of adverse to favorable findings without the indicated sources.
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negative, or indeterminate, these two studies reported a higher proportion of

‘‘indeterminate’’ outcomes than for the studies that did not use statistical

significance tests. Except for these apparently minor variations, however, the

simple form of sensitivity analysis presented in Figure 5 shows a considerable

degree of robustness in the comparison that is likely to prove most salient to

readers, involving the ratio between negative and positive findings. Indeed, there

is no other study of the 19 included in the final analysis that has enough of an

effect on the overall findings that the removal of that study would shift the overall

ratio of negative to positive findings by as much as 0.10; instead, the overall ratio

would stay within the range of 1.58 (± 0.10):1.

Variations by Region and Era

Despite the fact that the overall patterns of findings appear to be relatively

robust, the existing literature suggests that more finely grained patterns may be

present, as well. Given our earlier warnings about the many variations across

studies, plus the exploratory nature of any further comparisons, our judgement is

that further tests of statistical significance would be inappropriate for these more

fine-grained assessments, but there is still a need to ask whether the findings

differ systematically in other ways. In particular, given the number of findings

that have come from the western ‘‘energy boomtowns’’ of the late 1970s and

early 1980s, there is a need to consider whether the available findings differ

systematically by region and/or by era.

Regional Variation. As noted by Nord and Luloff (1993), the question of

regional differences is particularly relevant in light of the number of mines in the

western United States that are new, that use open-pit mining techniques, and that

exploit particularly rich deposits of easily accessible coal. As can be seen from

Figure 6A, which summarizes the variations in findings across regions, the

western mines are indeed associated with the most favorable economic findings.

Only in the western United States, in other words, do the available studies

provide more favorable findings than adverse ones; in the west, just over half of

the 73 available findings are favorable, while 27.4 percent are adverse, and the

remaining 20.5 percent are neutral. Findings from the south point to greater

economic distress, with 37.2 percent of the findings indicating adverse conditions

in mining regions, but only 15.4 percent indicating favorable conditions. The 31

available findings from the Great Lakes region point to even greater distress:

Only two of the quantitative findings from this region (6.5%) indicate mining to

be associated with favorable economic outcomes; instead, most of the available

findings are split into roughly equal numbers of ‘‘neutral’’ and ‘‘adverse’’

outcomes. Finally, the results from ‘‘other’’ regions of the country, or from the

nation as a whole, point to conditions in mining areas that are more than twice as
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likely to be adverse (63.0%) than to be favorable (30.3%), while the remaining

6.7% of the findings show no differences.

Differences across Eras. Figure 6B responds to another need that was

pointed out earlier—the need to assess potential changes in the relationships

between mining and economic well-being over time. Although the preliminary

findings from Bender et al. (1985) were relatively favorable, for example,

subsequent studies indicated that those preliminary findings may have reflected

the unusually prosperous or ‘‘boom’’ conditions that existed in many mining

regions during the mid- to late-1970s.

As any number of authors have noted (see, e.g., Gulliford 1989), the era of

‘‘western energy boomtowns’’ came to an unexpectedly abrupt halt on a date that

many residents of the Rocky Mountain region still remember as ‘‘Black

Sunday’’—May 2, 1982—when Exxon shut down its massive oil shale operations

near Parachute, Colorado, and the mining-dependent portions of the region

suddenly found themselves in a deep bust, with no ‘‘next boom’’ on the horizon.

While many oil-extraction regions managed to avoid a serious bust for a few more

years, largely because oil prices initially avoided the declines that characterized so

many other commodities during the early 1980s, world oil prices ultimately

dropped from $24.51 to just $9.39 per barrel in the 6 months between December

1985 and June 1986, bringing the end of the boom for oil regions as well

(Freudenburg and Gramling 1998). Findings from the era that ended by the early

1980s, accordingly, might be expected to be quite different from those that have

been documented in more recent years—a possibility that will be considered next.

Two main types of temporal comparisons are included in the available

studies. The first involves longitudinal analyses—those that assess change over

time within a given mining region or locality. The second involves cross-sectional

comparisons—that is, between mining counties/communities and a matched or

‘‘control’’ set of counties/communities, at a given point in time. In the interest of

simplicity, we use the end of 1982, after the end of ‘‘boom times’’ in most U.S.

mining regions, as our cutoff point, comparing the findings from data collected

during the years up through 1982 against those from data collected in 1983 or

thereafter. Given that the overall conclusions from longitudinal analyses are

inherently shaped by the conditions that prevail at the end of the study period,

any longitudinal studies that straddle the 1982–1983 cutoff point are classified

here with the other studies in the ‘‘1983 and thereafter’’ category, while the

longitudinal studies that began and ended before 1982 are analyzed with the other

‘‘1982 and earlier’’ findings.

As shown in Figure 6B, the era of data collection does indeed appear to

exert an important influence on the favorability of findings. In the years up

through 1982, there were more favorable findings (52 of the 123 findings, or
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Figure 6

(A) Summary of findings by region. (B) Summary of findings by time.
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42.3% of the total) than adverse or neutral ones (37 and 34 findings, or 30.1%

and 27.6% of the total, respectively). In the years since then, however, the picture

has been much less favorable. An outright majority of the findings since 1982

have been adverse, with 102 adverse findings constituting 57.3 percent of the 178

available findings for the era since 1982. While favorable findings were the most

common category for studies that focused on the ‘‘boom’’ conditions that existed

up until early 1982, in fact, favorable findings make up the smallest category of

the findings since then—just 36 such findings, or 20.2 percent of the total—

meaning that there are only about one-third as many favorable findings as adverse

ones in studies using data from the years since 1982.

While the cross-sectional findings do not allow us to assess actual change

over time in mining areas, a small number of studies have reported ‘‘before and

after’’ or longitudinal findings; these findings are reported in the unshaded

portions of the bars of Figure 6B, and they do indeed indicate mining to be

associated with declining local economic conditions. Intriguingly, save for the

fact that the longitudinal studies appear to have produced fewer neutral findings,

proportionately, than have the cross-sectional studies (particularly for findings

from 1982 and earlier), Figure 6B shows that the overall conclusions suggested

by the two different types of methods appear broadly similar to one another,

particularly with respect to the dramatic differences between findings from the

‘‘boom’’ era that ended in roughly 1982 and the less ‘‘euphoric’’ times (Gulliford

1989) that have characterized U.S. mining regions ever since. The 68 adverse

findings from longitudinal studies, for example, represent 56.2 percent of the 121

longitudinal findings for the period from 1983 to present, while the 34 adverse

findings using cross-sectional data represent 57.6 percent of the 59 cross-

sectional findings for the same period.

Table 2 presents a summary of the comparisons that are illustrated in

Figure 6, doing so in a format that mirrors that of Table 1. As can be seen from a

closer examination of the findings from the two tables, most of the more

favorable conclusions about economic conditions in mining areas come from a

relatively small subset of the available findings—principally those focusing on

incomes, in the western United States, before the end of 1982. As shown earlier

by Table 1, in other words, only 88 of the 301 findings indicate favorable

economic conditions in mining regions, and the clear majority of those findings

(56 of the 88, or 63.6% of all favorable findings) involve incomes. Of the greater

number of findings that have to do with poverty or unemployment, less than one-

fifth—just 32 of the 183 (12+20 of the 59+124), or 17.5 percent—are favorable.

As shown in the top half of Table 2, similarly, it is only in the data from the

western United States that favorable outcomes make up as many as one-third of

the available findings; across the other regions of the United States as a whole,

only 50 of the 228 remaining findings, or 21.9 percent of the total, are favorable,
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while another 119 findings—52.2 percent, or an actual majority of the remaining

228 findings—point to adverse economic conditions in mining areas. As just

noted, finally, the bottom half of Table 2 shows that findings of favorable

economic conditions in mining regions have become relatively rare since 1982,

making up only about 20 percent of the available findings that come from 1983

and thereafter, while adverse findings make up nearly three times that number, or

57.3 percent of the overall total, for the same era.

Discussion and Conclusions

These analyses strongly support the warnings of those who have expressed

skepticism about the socioeconomic benefits of mines. There are clearly more

positive than negative findings for incomes, but the only way for this pattern to

be statistically significant is for the neutral findings to be treated explicitly as

positive ones. By contrast, for the other three main categories of findings—

those for poverty, unemployment, and overall—the test results are strongly

significant, statistically, in the opposite direction, indicating that adverse

economic outcomes are significantly more likely in the accumulated research

literature to date than are positive ones. These findings for poverty,

unemployment, and overall patterns remain significant when neutral findings

are omitted from the analysis, and not just when the neutral findings are treated

as negative ones.

Our findings also reinforce the warnings of Nord and Luloff (1993), who

note the importance of analyzing the differences in findings across regions and

across time; like Nord and Luloff, we find the problems to be particularly severe

in the older eastern and nonfuel mining areas. In addition, our findings mirror

what Elo and Beale (1985) called a ‘‘curious anomaly’’—with mining-dependent

counties in that study having had higher median incomes, but also higher

proportions of households living in poverty. Our results, in other words, also

indicate that, even when higher incomes are associated with mining, those

incomes do not prove sufficient to alleviate the problems of poverty and

unemployment so often associated with mining-dependent regions.

As a reviewer has noted, one partial explanation for the ‘‘anomaly’’ may

involve the mechanization that has had particularly strong impacts on mining

employment and income inequality in Appalachia. Mechanization has become

associated with relatively high wages in most U.S. mining operations today, but

only for the smaller number of workers still employed; many other workers once

employed in mining have been displaced by the mechanization. This pattern may

well be reinforced by the increasing number of ‘‘mining workers’’ whose jobs are

professional and/or technical in nature—geologists, engineers, computer

specialists, and so forth—such that the traditional blue-collar ‘‘mining jobs’’

are decreasing in proportion as well as in number.
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Table 2

Percentages of Adverse/Neutral/Favorable Findings, by Region and Era

No. of Findings % of Category % of Total

Region

West

Adverse 20 27.4 6.6

Neutral 15 20.5 5.0

Favorable 38 52.1 100.0

Total West 73 100.0 24.2

South

Adverse 29 37.2 9.6

Neutral 37 47.4 12.3

Favorable 12 15.4 4.0

Total South 78 100.0 25.9

Lakes

Adverse 15 48.4 5.0

Neutral 14 45.2 4.7

Favorable 2 6.5 0.7

Total Lakes 31 100.1 10.4

Other/Nation

Adverse 75 63.0 24.9

Neutral 8 6.7 2.7

Favorable 36 30.3 12.0

Total Other/Nation 119 100 39.6

Total across Regions 301 NA 100.1

Era

1982 and before

Adverse 37 30.1 12.3

Neutral 34 27.6 11.3

Favorable 52 42.3 17.3

Total 1982 and before 123 100.0 40.9

(continued)
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Another potential factor behind the apparent anomaly may involve

methodological variations: Unlike data on poverty and unemployment rates,

which are almost always collected at the level of the households and hence in

the communities or counties where people actually live, income data are often

collected at the level of the firm—that is, where people work, rather than

where they live. The potential importance of this distinction is illustrated by

the recently closed White Pine Mine of Michigan’s Upper Peninsula (see

Wilson 2001). Income data coded by place of work show this mine’s county

(Ontonagon) to have had far higher incomes than those of Michigan’s Upper

Peninsula as a whole, but income data based on place of residence, taking

cross-county commuting into account, show the same county as being at or

below the average of the Upper Peninsula. As shown by recent fieldwork by

one of the authors of this article, a key reason is that a significant fraction of

the mine’s workers lived in different counties or even a different state.

When looking toward the future, perhaps the logical starting point is to note

again what this article’s analyses do not support–namely, the widespread

expectation that mining can be expected to increase the prosperity of isolated

rural communities. Indeed, this is perhaps the central implication of our analysis,

and one that will require additional examination in future research.

To date, sociologists have offered a number of attempts to explain distressed

socioeconomic conditions in resource-dependent areas, drawing on theories of

segmented economy, underinvestment in human capital, deindustrialization, and

changes in the global economy, as well as on more resource-related or ‘‘resource

contingency’’ approaches. Given that the findings of the present study show the

experiences of mining communities to have differed significantly from the

experiences of other rural regions in recent years, there appears to be a particular

Table 2 (continued)

No. of Findings % of Category % of Total

1983 and after

Adverse 102 57.3 33.9

Neutral 40 22.5 13.3

Favorable 36 20.2 12.0

Total 1983 and after 178 100.0 59.1

Total across Eras 301 NA 100.0
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need for greater attention to be paid to the last of these approaches—analyzing

communities’ relationships with the characteristics of natural resources themselves

and with the specific technologies that are developed to exploit the resources.

As past studies have noted, most nonmetropolitan communities have little

direct control over broader social, demographic, and economic trends, which can

include industrial restructuring, the aging of the population, and global

recessions (see, e.g., Humphrey et al. 1993; Fitchen 1995; Gaventa 1990). Still,

a growing body of research indicates that certain characteristics tend to have

important effects on how local economies fare within the broader changes (see,

e.g., Baum 1987; Drabenstott and Smith 1995; Garkovich 1989; Malecki 1994).

What has been noted in previous work on ‘‘resource contingency’’ (see, e.g.,

Freudenburg 1992; Freudenburg and Gramling 1998), in a line of logic that is

reinforced by the present study’s findings, is that there is a need for the range of

‘‘local characteristics’’ to be extended, to include the examination of

characteristics of the actual natural resources and of the ways in which they

are extracted. To be more specific, there appears to be a need to pay greater

attention to the dynamics of resource dependency, over time, such as the

potential that, as mines age, the costs of production may rise (and/or the

incentive to invest in newer and more efficient technologies may drop). Such

changing relationships could well contribute to what Hibbard and Elias (1993)

have termed ‘‘flickering’’ operations (characterized by shutdowns during periods

of low prices) and to what Freudenburg (1992) has termed the ‘‘extraction of

concessions’’—with workers, communities, and regulators being asked to make

wage, tax, and/or regulatory concessions to mining operations in the interest of

keeping the mines open.

While we believe our assessment is by far the most systematic appraisal ever

to become available for the existing body of research, it is important that our

findings be kept in perspective; other studies or methods could potentially come

up with more (or less) favorable results—and in any case, it is important that the

needed future research in fact be carried out. Our findings, in short, should be

interpreted with caution. What is abundantly clear, however, is that caution is also

in order for a set of conclusions that have rarely been treated with caution in the

past—namely, the common conclusion or in some cases even the strongly

asserted conviction that mining must be good for local economies. Despite the

intensity with which such beliefs are often stated, the present analysis has shown

that there is remarkably little evidence to support them; instead, most of the more

systematic approaches to the data point instead to the opposite conclusion, often

at high levels of statistical significance.

For the future, in short, it is important that more research be done; for the

present, what is perhaps more important is to recognize that it can no longer be

responsibly asserted that the socioeconomic impacts of mining for rural
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communities will be favorable ones. Such findings have always been sporadic at

best, and at least since 1982, they have become quite rare. To the extent to which

past experience is to be our guide, in other words, there is surprisingly little

evidence that mining will bring about economic good times, while there is a good

deal of evidence for expecting just the opposite.

ENDNOTES

Direct correspondence to William R. Freudenburg, Dehlsen Professor of Environment and

Society, Environmental Studies Program, University of California, Santa Barbara, CA 93106 (tel.: +1-

805-893-8282; fax: +1-805-893-8686; freudenb@lifesci.ucsb.edu).
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INTRODUCTION

A rapid rise in the price for oil, natural gas, and coal, and a political climate that has favored 
energy development on public lands has made it possible for some counties in the West to use 
energy development as a strategy for economic development.  

In this report in our Energy and the West series, we examine the consequences of focusing on fossil 
fuel extraction as an economic development strategy. Has it benefited counties in the long run?

The recent rise in fossil fuel development in the West is happening in the context of an economy 
that has already made a significant shift, away from a historic dependence on resource extraction, 
to an economy that today is driven primarily by service industries and knowledge-based occupa-
tions, and retirement and investment dollars.  As a consequence, the economic role of public 
lands, where much of today’s energy development is taking place, has also shifted.  

In the past, the principal economic contribution from Bureau of Land Management (BLM), 
Forest Service, and state lands in the West came from the raw materials that were extracted and 
exported from the region.  Today, there is an additional economic role for public lands.  For many 
communities, the recreational opportunities and scenery provided by public lands are essential 
components of the quality of life that attracts and retains people and business, as well as retirees 
and investment income.  The scenery, wildlife, and recreation-oriented lifestyle, in which public 
lands play a critical role, are now economic assets, and a key component of the West’s competitive 
advantage.

The information provided in this report can help those entrusted with the management of the 
lands in the West to understand the consequences, and potential tradeoffs, of energy development.  

Questions Answered in this Report:

1.	 Has an economic focus on energy development benefited counties of the West?

2.	 Is today’s energy surge any different from the energy boom of the 1970s?

3.	 Why do energy-focusing counties underperform relative to their peers? 
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SUMMARY FINDINGS

Counties that have focused on energy development are underperforming eco-
nomically compared to peer counties that have little or no energy development.

It is well documented that counties focused on energy extraction as an economic development 
strategy have historically gone through periods of boom and bust—that their economies are vola-
tile.  What is less well understood is how these counties fare economically in the long term. 

In the long run, the economies of energy-focusing (EF) counties grow more slowly than the econ-
omies of their peers that are not pursuing energy extraction as an economic development strategy.  

From 1990 to 2005, for example, the average rate of growth of real personal income in EF coun-
ties was 2.3 percent per year, compared to 2.9 percent in the peers.  In terms of employment, the 
average annual growth of EF counties over the same time period was 1.8 percent, compared to 2.3 
percent for their peers. 

An energy development surge no longer guarantees strong economic performance.

In the energy boom that began in the 1970s and ended in the early 1980s, counties that were 
focused on energy development, with a high portion of jobs in fossil fuel development, were some 
of the top economic performers in the West.  In today’s energy surge, this is no longer the case.  

As measured by average annual job growth, only one of 26 EF counties ranks among the top 30 
economic performers in the West, while during the last energy boom half were top performers.  In 
addition, more than half of EF counties are losing population in the midst of today’s energy surge.

In EF counties, the share of total jobs in energy-related fields has declined, from 23 percent in 
1982 (past energy boom) to 14 percent in 2005 (current energy surge).  In recent years, jobs unre-
lated to energy extraction are growing rapidly and the western economy is much larger than in the 
past. 

Key Term: Energy-focusing
We use the term “energy-focusing,” abbreviated “EF” in this report, to refer to the 26 rural counties in 
the West that concentrate their economic development on the extraction of fossil fuels.  These coun-
ties have a relatively high proportion of total jobs (7% or more) in the county that are involved in the 
extraction of fossil fuels (natural gas, oil, and coal).  We use the term “peers” to describe the remaining 
254 western counties of similar size (57,000 people or less).  For a full definition of “energy-focusing” (EF) 
counties and their “peers” see the Methods section on page 4. 
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A heavy reliance on fossil fuel extraction may point to diminished future  
competitiveness. 

As the West develops its fossil fuel energy resources, an ongoing challenge is increasing the compe-
tiveness of local economies, especially in sectors unrelated to energy development. 

Compared to their peers in the West that have not pursued energy development as an economic 
strategy, EF counties over the long term are characterized by:

•	 Less economic diversity and resilience

•	 Lower levels of education in the workforce

•	 A greater gap between high and low income households

•	 A growing wage disparity between energy-related workers and all other workers

•	 Less ability to attract investment and retirement dollars  

These long-term indicators suggest that relying on fossil fuel extraction may not be an effec-
tive economic development strategy for competing in today’s growing and more diverse western 
economy. 
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Methods: The Definition of Energy-FOCUSING (EF) COUNTIES

We define those counties that concentrate their economic strategy on the development of fossil 
fuels as “energy-focusing” (EF) counties.  These are counties where a relatively high proportion 
of total jobs in the county are involved in the extraction of fossil fuels (natural gas, oil, and coal).  
Fossil fuel extraction includes the following codes from the North American Industrial Classifica-
tion System (NAICS): drilling and extracting oil and gas reserves, extracting coal reserves, and 
support activities related to these.  These NAICS codes are shown in Table 1 and are defined in 
more detail in the Appendix.1

Table 1.Description of Data Used to Show Employment and Personal Income Related to Energy Develop-
ment, by North American Industrial Classification System (NAICS) Code 

Description NAICS Code
Oil and Gas 
Oil and gas extraction 211
Drilling oil and gas wells 213111
Support activities for oil and gas operations (e.g., contract drilling, surveying, 
mapping, operating oil and gas fields on a contract basis)

213112

Coal
Coal mining 2121
Support activities for coal mining (e.g., geophysical surveying, mapping) 213113

We define a county as energy-focusing (EF) if more than 7 percent of total private-sector employ-
ment in the county was engaged in energy development—natural gas, oil, and coal—in 2005.  
The 7 percent cut-off was selected for two reasons: (1) below this threshold, the percent of em-
ployment in fossil fuel energy sectors in counties across the West falls off rapidly, and (2) any less 
energy activity as a share of total employment does not reflect a significant concentration on this 
single industry. 

There are 26 EF counties in the West.  Table 2 shows the list of EF counties, and their rela-
tive concentration in oil and natural gas versus coal extraction.  They are all counties with small 
populations—fewer than 57,000 people.  There is one exception: San Juan County, New Mexico.  
We eliminated San Juan County, New Mexico from the list because it is more than twice as large 
as the next largest EF county, and we wanted to compare EF counties, which are overwhelmingly 
rural, with their rural counterparts in the West. 

There are 254 “peer” counties in the West.  These are western counties of similar size (57,000 
people or less) that do not have significant employment devoted to the extraction of oil, natural 
gas, and coal (less than 7% of total private employment).  EF counties (yellow), along with their 
non-energy “peers” (blue), are shown in Map 1 (page 6).  

Of the 26 EF counties in the West, 12 had between 10 percent and 15 percent of all employment 
engaged in fossil fuel extraction (light green in Table 2), and another eight had more than 15 
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percent involved in energy development (dark green in Table 2).  Four counties had more than 20 
percent of all employment in energy development, and one, Campbell County, Wyoming, had a 
third of its workforce employed directly in energy development.2 

We used County Business Patterns data, from the Bureau of the Census, to define EF counties.  
This data does not include individual proprietors (the self-employed), so the actual number of 
energy workers in a given county will be larger.  The ratio of wage and salary workers to propri-
etors is fairly consistent across industries, so using wage and salary employment numbers does not 
significantly alter the overall employment share for each industry.3  

Table 2. Energy-focusing Counties in the West, 2005 

EF counties and their peers are shown in Map 1.  

Definition of Mining
When we use the term “mining” in our Energy and the West series, we refer primarily to jobs and income 
associated with the development and extraction of oil, natural gas, and coal (the fossil fuels).  Because 
of restrictions placed on the level of detail available from the U.S. Department of Commerce and the 
Bureau of the Census, it is sometimes not possible to separate minerals mining from fossil fuels min-
ing.  In the energy-focusing counties analyzed in this report, the bulk (over 80%) of “mining” is in energy 
development.

                                      -   

 Energy 
Jobs in 

2005 

Energy 
Jobs 

Share of 
Total Jobs 

in 2005

 Total Oil & 
Gas 

Including 
Support 

 Oil and Gas 
Extraction 

 Drilling Oil 
and Gas 

Wells 

 Support 
Activities for 
Oil and Gas 
Operations 

 Total Coal 
Including 
Support  Coal Mining 

 Support 
Activities for 
Coal Mining 

 Population 
in 2005 

Campbell, Wyoming 5,436         30.0% 1,656         455            211            990            3,780         3,709         71              37,420      #REF!
Emery, Utah 668            24.5% 2                -             -             2                667            660            7                10,711      #REF!
Cheyenne, Colorado 99              21.5% 99              13              70              15              -             -             -             1,952        #REF!
Rio Blanco, Colorado 343            20.9% 185            49              29              107            158            158            -             6,000        #REF!
Uinta, Wyoming 1,163         17.5% 1,163         247            -             916            -             -             -             19,873      #REF!
Big Horn, Montana 354            16.7% 32              2                -             31              322            322            -             13,076      #REF!
Converse, Wyoming 610            16.4% 227            71              14              142            384            384            -             12,743      #REF!
Hot Springs, Wyoming 233            15.4% 233            36              1                196            -             -             -             4,568        #REF!
Fallon, Montana 124            14.9% 124            72              -             52              -             -             -             2,709        #REF!
Blaine, Montana 133            14.1% 133            -             70              63              -             -             -             6,634        #REF!
Sublette, Wyoming 309            14.0% 309            108            4                197            -             -             -             6,965        #REF!
Lincoln, Wyoming 639            13.6% 294            37              7                250            345            345            -             15,940      #REF!
Moffat, Colorado 507            13.5% 8                2                -             6                499            499            -             13,397      #REF!
Rosebud, Montana 359            13.4% -             -             -             -             359            359            -             9,279        #REF!
Lea, New Mexico 2,065         12.3% 2,065         447            699            919            -             -             -             56,650      #REF!
Carbon, Utah 807            11.5% 75              44              15              15              733            731            2                19,459      #REF!
Gunnison, Colorado 689            11.4% -             -             -             -             689            689            -             14,182      #REF!
Weston, Wyoming 179            11.2% 179            87              14              78              -             -             -             6,642        #REF!
Uintah, Utah 824            10.9% 824            195            60              569            -             -             -             27,129      #REF!
Eddy, New Mexico 1,835         10.5% 1,835         798            210            827            -             -             -             51,269      #REF!
San Juan, New Mexico 3,534         9.5% 2,786         671            500            1,615         748            748            -             125,820    #REF!
Sweetwater, Wyoming 1,344         9.0% 841            217            32              592            502            502            -             38,019      #REF!
Richland, Montana 317            8.8% 303            47              7                249            14              14              -             9,163        #REF!
Yuma, Colorado 204            8.4% 204            17              152            35              -             -             -             9,785        #REF!
Toole, Montana 124            7.8% 124            72              35              17              -             -             -             5,174        #REF!
Big Horn, Wyoming 175            7.3% 174            23              -             150            1                1                -             11,325      #REF!
Duchesne, Utah 293            7.0% 293            99              19              175            -             -             -             15,328      #REF!

Energy Jobs over 15% of Total Maximum Population (excl. San Juan) 56,650      
Energy Jobs over 10% of Total

San Juan, NM was excluded because population is much larger and we want to focus on small rural communities that are heavily dependent on energy.

 Oil and Gas Jobs:  Coal Jobs: 

Oil & Gas vs. Coal Breakout
Share of Total Energy Jobs

0% 50% 100%

Total Oil & Gas Including
Support
Total Coal Including Support
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Map 1.  Energy-focusing Counties and their Rural Peers
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Has an economic focus on energy development benefited
counties of the West?

In order to answer this question, we compared the economic performance of energy-focusing (EF) 
counties, measured in a variety of ways, to their rural peers.  

We use three time periods for analysis: 

1970–1982	 A period of economic growth, culminating in a national recession.  This period also 
captures an energy development “boom” period in the West. 

1982–1990	 A period of recovery in the national economy, but decline, or energy “bust” period, 
for EF counties in the West. 

1990–2005	 The beginning of a new period of growth in the national economy, dominated by a 
shift to a service and knowledge-based economy, an increasingly mobile workforce, 
and the advent of new technology (personal computers, the Internet, telecommu-
nications).  This period also captures the most recent energy surge for parts of the 
West, which began approximately in 2000. 	

We use these periods for comparison because they frame starkly different economic stages, and 
highlight differences as well as emerging similarities between EF counties and their peers.  

The measures of performance we used to compare EF counties to their rural peers are:

•	 Total personal income

•	 Average earnings per job

•	 Population

•	 Per capita income

•	 Employment

Throughout this report all dollars figures are in real terms, i.e., adjusted for inflation.

We begin by looking at the long-term economic history of EF counties.  Figure 1 shows the 
growth and decline of real personal income from 1970 to 2005 in EF counties (in aggregate).  
Light blue vertical bars illustrate periods of national recession.  

The economic history of EF counties is characterized by tremendous volatility.  The boom in 
the 1970s was followed by a bust that lasted a decade in the 1980s.  In the 1990s, EF counties 
recovered.  This recovery was fueled by sectors unrelated to energy development, and represents 
a significant departure from the experience of the 1980s.  The steady growth in the 1990s was 
extended and accelerated in the 2000s, when the current energy surge took root. 
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Figure 1. Total Personal Income in Energy-focusing (EF) Counties in the West, 1970–2005   
(Indexed 1970=100)
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Next we examine EF counties as compared to their peers from a historical perspective.  Figure 2 
shows the trends in personal income, by source (industry and non-labor income sources) from 
1970 to 2000, for the aggregate of the 26 EF counties in the West.  Figure 3 shows the same infor-
mation for the aggregate of the 254 rural peer counties in the West. 

The differences between the economic experience of EF counties and their peers are starkly evi-
dent.  While EF counties went through a discernable boom/bust cycle, their peer counties saw a 
much steadier growth. 

From 1970 to 1982, total personal income in EF counties, driven by mining, which includes 
energy development, grew rapidly.  For the rest of the 1980s, mining and energy development 
contracted severely and brought the rest of the economy down with it.  By the 1990s, however, 
with mining and energy development still declining though beginning to stabilize, the rest of the 
economy grew—this time independent of the fortunes of mining and energy extraction.  Growth 
in the 1990s was driven by the rise in personal income from people employed in service and 
professional industries, and the even-faster increase of non-labor income (retirement, investments, 
government transfer payments, etc.). 
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For EF counties, the 1990s represented a period of economic diversification.  The fact that the 
economies of EF counties began to diversify, even in the face of rapid declines in the mining 
(mostly energy development), is an important point.  It underscores the economic shift that took 
place in the rural West between the 1980s and the 1990s, and shows that the context for today’s 
energy surge is an economy that is both larger and more diverse that in the past. 

Figure 2. Historical Trends in Personal Income by Source, Energy-focusing (EF) Counties in the West, 1970–2000 4 
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Figure 3: Historical Trends in Personal Income by Source, Peer Counties in the West, 1970– 2000 5 
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In contrast to EF counties, the non-energy peer counties saw a long and continued growth in real 
personal income, with no slowdown following the 1982 recession.  Traditional industries, ranging 
from agriculture to manufacturing and construction, were all flat, while service and professional 
industries, non-labor income, and government enterprises accounted for the growth in personal 
income. 

This tortoise-versus-the-hare comparison shows that it is not necessarily the case that rural counties 
in the West need to develop energy resources (if they have them) in order to succeed.  Both sets of 
counties—EF counties and their peers—grew their economies at the same rate over the long term.  
This point is illustrated by Figure 4, which shows the long-term trend in personal income, com-
paring EF counties to their peer counties.  The figure is indexed to 1970 in order to show relative 
rates of growth.  

While the rate of growth in EF counties is characterized by fast acceleration and fast deceleration, 
the peer counties pursued a steadier expansion, with higher rates of income growth since the early 
1990s.   From 1990 to 2005, the average rate of real personal income growth in EF counties was 
2.3 percent per year, compared to 2.9 percent in the peer counties.  For the same time period, the 
average annual employment growth of EF counties was 1.8 percent, compared to 2.3 percent for 
the peer counties.6 

Figure 4. Growth of Total Personal Income, Energy-focusing (EF) Counties versus Peer Counties in the 
West, Indexed, 1970–2005  
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These findings show that EF counties have historically gone through periods of boom and bust, 
outperforming their non-energy peers during the boom, and underperforming during the subse-
quent bust.  They also show that EF counties began to grow and diversify their economies in the 
1990s independent of mining and energy development.  And, finally, over the last 15 years, EF 
counties have been falling behind in economic performance compared to their peers. 

Is today’s energy surge any different from the energy 
boom of the 1970s?

Figure 5 (page 13) shows measures of economic performance (change in personal income, employ-
ment, average earnings per job, population, and per capita income), comparing EF counties to 
their peers.  The vertical bar charts show the difference in growth rates for each measure between 
the two county types.  In the chart, bars above 0.0% (the x-axis) indicate a period when EF coun-
ties outperformed the non-EF counties.   Bar charts below 0.0% refer to episodes when EF coun-
ties underperformed compared to their peers.7

During the past energy boom period (1970–1982) EF counties showed fast rates of growth in per-
sonal income, employment, average earnings per job, population, and per capita income.  This is 
consistent with Figure 4 that showed a much higher growth rate for EF counties during the 1970s.  
During the ensuing bust (1982–1990), the reverse occurred, and EF counties saw significant de-
clines in all economic performance indicators relative to their peers.    

The most interesting finding of Figure 5 is what occurred from 1990 to 2005, after the last energy 
bust and before and during the current energy surge, and how different the comparative perfor-
mance is between the two sets of counties when contrasted with the earlier boom period of the 
1970s.  Compared to their peer counties in the West, EF counties saw a decline in personal in-
come, employment, and population, and a rise in average earnings per job and per capita income 
from 1990 to 2005.  This means that relative to their peers, EF counties underperformed in terms 
of the growth of real personal income, employment, and population, and outperformed in terms 
of the growth in earnings per job and per capita income.  In other words, in today’s economy there 
is no guarantee that counties that develop fossil fuel reserves have any significant advantage over 
those counties without those resources. 

What Figure 5 also shows is that economically today’s energy surge is different from those of the 
past. Until 1990, the pattern for EF counties was to do very well during a boom and very poorly 
during a bust. After 1990, this pattern changed, and it is no longer the case that an energy surge 
causes those counties with a higher share of economic activity devoted to energy development to 
outperform their rural peers. In three of the five economic indicators, the EF counties did worse 
than their peers.  For the measures where they outperformed—average earnings per job and per 
capita income—there was only a modest performance difference (0.6% per year from 1990 to 
2005). 
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The reasons for the difference in relative performance are explored in the next section.  In brief, 
one reason is that the economy of the rural West has grown substantially in the last few decades, 
and as a result new energy jobs now make up a much smaller percent of total employment than in 
the past.  Figure 6 shows that in EF counties at the peak of the last boom, in 1982, energy-related 
jobs were 23 percent of total employment (the green line, and right axis in the figure), whereas, in 
2005, energy-related jobs in EF counties were 14 percent of total employment.8 In other words, 
the relative share of energy jobs in EF counties has declined.

In addition, today’s energy surge, driven in part by ready access to public lands, is occurring in 
a different context.  Over the last three decades the economic role of public lands has changed 
significantly, from a repository of raw materials, to a haven for recreationists, tourists, retirees, and 
mobile businesses whose owners choose to locate in areas with a high quality of life.  The eco-
nomic transition, from a resource-based economy, to one focused on services, knowledge-based 
occupations, retirement, and investment dollars, has already taken place.  

To put this in perspective, for the West as a whole, service-based occupations and non-labor 
income constitute 86 percent of the growth in the economy during the last three decades.  And 
today, 45 percent of total personal income comes from wages earned by people employed in ser-
vice-related occupations, while another 27 percent is from non-labor sources, such as retirement 
and investments.9  

Of particular note, given that a new energy development surge started around the beginning of 
this decade, is the fact that mining, which includes oil, natural gas, and coal development, is still 
a relatively small component of the economy of the West, providing 1 percent of total personal 
income in 2005.10  

The West is the most urbanized part of the U.S., with 90 percent of people living in metropolitan 
areas. 11  As a result, these trends largely represent urban phenomena.  A closer look at the rest of 
the West—the rural West without metropolitan areas—reveals similar findings.

In the non-metropolitan West, a third of personal income in 2005 was generated by service-related 
industries.  Non-labor income was relatively larger than in the rural West, making up more than 
40 percent of total personal income. 12  Mining, including oil and natural gas, constituted less than 
5 percent of total personal income and 2 percent of employment.13  

For a thorough discussion of the economy of the West and the relative role of energy development, 
please consult another report in our Energy and the West series, Energy Development and the 
Changing Economy of the West. 
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Figure 5. Annual Rates of Growth of Key Economic Indicators, Shown as the Difference in Growth Rates 
Between Energy-focusing (EF) Counties and their Peers in the Rural West
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Figure 6. Energy-related Jobs in the Energy-focusing (EF) Counties in the West, as Share of Total, 1977–2005 
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The scale of the recent economic transition means that it is more difficult today for energy devel-
opment, by itself, to turn county economies into top economic performers.  This is illustrated in 
Table 3, which ranks EF counties among all counties in the West according to the annual growth 
of jobs during three time periods.  In the energy boom that took place from 1970 to 1982, 10 of 
the 26 EF counties were in the top 30 counties in the West in terms of job growth (light green).  
Only one, Toole County, Montana, was among the bottom 30 counties (orange).14  

During the ensuing bust, from 1982 to 1990, 12 of 26 EF counties ranked among the bottom 
30 counties in the West in terms of job growth, and none were top performers.  This is consistent 
with previous figures that showed significant economic decline for EF counties during this period.  

The current energy surge has not created a rising tide lifting all EF boats as in the past.  Only one county, 
Sublette County, Wyoming, ranks among the top economic performers in the West, in terms of job 
growth.  Campbell County, Wyoming, the most energy-focusing county in the West, had the third highest 
rate of growth in the past energy boom, but ranks 85th in overall job growth in the current surge.  Emery 
County, Utah ranked fifth in the past boom, and is 331st in the current surge.  Even Sweetwater County, 
Wyoming, which is in the midst of a boom in natural gas development, ranks 254 out of 411 in terms of 
job growth during the current energy surge, as compared to fourth in the last boom. 

Table 3. Ranking of Energy-focusing Counties Among all Counties in the West, in Terms of Average         
Annual Job Growth 

Sorted by Energy 
Dependence:

Old Boom: 
1970-1982

Bust:              
1982-1990

Recent 
Boom: 2000-

2005

Campbell, Wyoming 5,436          30.0% 3 402 85
Emery, Utah 668             24.5% 5 385 331
Cheyenne, Colorado 99               21.5% 240 327 384
Rio Blanco, Colorado 343             20.9% 31 411 237
Uinta, Wyoming 1,163          17.5% 6 370 139
Big Horn, Montana 354             16.7% 296 348 202
Converse, Wyoming 610             16.4% 14 391 112
Hot Springs, Wyoming 233             15.4% 161 380 304
Fallon, Montana 124             14.9% 280 399 301
Blaine, Montana 133             14.1% 367 270 366
Sublette, Wyoming 309             14.0% 157 326 28
Lincoln, Wyoming 639             13.6% 149 353 110
Moffat, Colorado 507             13.5% 23 358 221
Rosebud, Montana 359             13.4% 7 390 375
Lea, New Mexico 2,065          12.3% 87 403 228
Carbon, Utah 807             11.5% 29 405 327
Gunnison, Colorado 689             11.4% 54 274 36
Weston, Wyoming 179             11.2% 116 382 215
Uintah, Utah 824             10.9% 28 393 88
Eddy, New Mexico 1,835          10.5% 136 351 224
Sweetwater, Wyoming 1,344          9.0% 4 386 254
Richland, Montana 317             8.8% 104 408 321
Yuma, Colorado 204             8.4% 289 131 398
Toole, Montana 124             7.8% 386 299 372
Big Horn, Wyoming 175             7.3% 205 374 278
Duchesne, Utah 293             7.0% 22 375 102

Top 30 (out of 411 Western Counties)
Bottom 30 (out of 411 Western Counties)

Energy 
Share of 

Total (2005)

Rank among 411 western counties, based 
on average annual job growth during:

 Energy 
Jobs in 2005 
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In spite of the recent rise in energy development activity, most EF counties are experiencing popu-
lation losses.  Table 4 (page 16) shows that of the 26 EF counties, 10 (38%) have seen an increase 
in population from 2000 to 2007 (highlighted in green).  This includes some of the most heavily 
energy-focusing counties in Wyoming, Utah, and Colorado.  Surprisingly, 16 (62%) of the energy-
focusing counties lost population during the same period.15 

Strangely, six of the counties that lost population at the same time added over 100 new jobs (not 
counting proprietors), from 2000 to 2005, in energy-related fields.  These are: Blaine, Richland, and 
Rosebud counties, Montana; Eddy and Lea counties, New Mexico; and Uinta County, Wyoming. 

Why are these counties losing population in the midst of an energy surge?  One possible explana-
tion may be the rising cost of living, which we discuss in more detail in the case study reports.  As 
new jobs are created in the fields of oil, natural gas, and coal mining, workers move in, the cost of 
labor rises, and with a limited supply of housing, the cost of housing rises along with it.  Non-en-
ergy workers, unable to compete for housing and a higher cost of living, leave.  For example, rental 
prices in Rock Springs, Wyoming, in Sweetwater County, an EF county that is growing rapidly 
because of energy development, increased by 100% between 2000 and 2007.16 

Another possible explanation is that communities in the midst of an energy surge may displace 
other residents, retirees for example, who do not wish to live in what is becoming for many former 
rural towns a fast-paced industrial landscape.  There may be other reasons for the loss of popula-
tion that have nothing to do with energy development, and more to do with the plight of rural 
communities in general.   Regardless of the reasons, there appears to be no guarantee that making 
a choice to focus economic activity on energy development will stem the loss of population that is 
so common in the rural West.  

Further Reading
For more detail on the impacts of rapid energy development, see the two reports in the Energy and the 
West series listed below.  They are available at: www.headwaterseconomics.org/energy.  

Impacts of Energy Development in Colorado, with a Case Study of Mesa and Garfield Counties

Impacts of Energy Development in Wyoming, with a Case Study of Sweetwater County
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Table 4 . Net Migration per Thousand People per Year in Energy-focusing (EF) Counties, 2000–2007 

 Migration 2000 to 
2007 (People per 1000 

per year) 

Sublette, Wyoming 36.9                             
Campbell, Wyoming 14.8                             
Lincoln, Wyoming 8.0                               
Uintah, Utah 7.1                               
Converse, Wyoming 4.6                               
Duchesne, Utah 4.6                               
Weston, Wyoming 4.5                               
Gunnison, Colorado 2.7                               
Rio Blanco, Colorado 0.5                               
Lea, New Mexico -1.8
Moffat, Colorado -2.0
Sweetwater, Wyoming -2.2
Big Horn, Wyoming -2.9
Hot Springs, Wyoming -4.4
Eddy, New Mexico -4.7
Yuma, Colorado -5.6
Uinta, Wyoming -5.9
Richland, Montana -6.0
Fallon, Montana -8.2
Toole, Montana -9.2
Carbon, Utah -10.6
Big Horn, Montana -10.9
Rosebud, Montana -13.0
Emery, Utah -15.9
Blaine, Montana -16.5
Cheyenne, Colorado -32.6

 Unweighted Average -2.6

These findings show that rural economies focusing on energy development today are very differ-
ent than in the past.  Unlike the past, EF counties are underperforming compared to their rural 
peers.  EF counties are not the West’s top economic performers they used to be.  Today, only one 
EF county ranks among the top 30 economic performers in the West, while during the last energy 
boom half were top performers.  Energy development also plays a smaller relative role in EF coun-
ties than in the past.  The share of total jobs in energy-related fields in EF counties has declined, 
from a high of 23 percent in 1982 (peak of last energy boom) to 14 percent in 2005 (in the midst 
of today’s energy surge).  At the same time, 62 percent of EF counties are losing population in the 
midst of today’s energy surge.
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Why do energy-focusing counties underperform 
relative to their peers? 

In this section, we explore answers to the question of why EF counties underperform economically. 

Energy-focusing Counties are Less Economically Diverse

The more diverse the economy of a county, the better it is able to adapt to the constantly changing 
conditions of the global and national economy.17 

There are indications that EF counties are diversifying.  Figure 2 (page 9), for example, shows a 
rise in certain sectors of the economy, such as services and non-labor income, despite declines in 
mining, including energy development.  Figure 2 shows that the relative contribution of mining 
is declining, in part, because the overall non-energy related portion of the economy is growing.  
In spite of this diversification, by 2000 (the beginning of the current surge) EF counties were still 
much less diverse economically than their non-EF peers.  

To measure economic diversity we developed a specialization index for the aggregate economy of 
all 26 EF counties and compared that to one developed for the 254 peer counties in the West.18  
This index is commonly used as a measure of industrial specialization in the economy.  Counties 
with a high specialization index are less economically diverse, more susceptible to volatility, and 
less innovative.19  The most diverse score possible would be one that exactly emulated the U.S. 
economy, and would have a score of 0.0.20

Our findings show that in 2000, the specialization index for EF counties was 280, compared to a 
score of 106 for their peer counties.  The principal ways EF counties are different from the U.S. 
are: a heavy reliance on mining and energy development (11.8% of total compared to 0.4% for 
the U.S.); under-reliance on manufacturing (4.3% compared to 14.1% for the U.S.); and under- 
reliance on professional scientific and technical services (2.4% compared to 5.9% for the U.S.).  
The main ways the peer counties in the West differ from the U.S. are: under-reliance on manufac-
turing (7.9%); over-reliance on agriculture, forestry and fishing (7.2% compared to 1.5% for the 
U.S.), and over-reliance on accommodation and food services (8.6% compared to 6.1% for the 
U.S.).21

Another way to represent economic diversity is to assess those industries that are growing, and 
those that are in decline.  Table 5 shows the growth of jobs during the current energy surge (2000 
to 2005), comparing EF counties to their peers in the West.22  

In EF counties, the principal growth (indicated in light green when over 5% of new jobs) was in 
direct energy-related occupations (energy, mining, support activities for oil and natural gas opera-
tions) and largely in occupations indirectly associated with energy development (manufacturing, 
construction, transportation, warehousing, and professional and scientific services).  Other sectors, 
such as retail trade, health care and social assistance, and accommodation and food services also 
grew.  
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In the peer counties, the bulk of the job growth came from service-related occupations, with 
the largest growth in health and social assistance, and accommodation and food services.  Other 
areas in which the peer counties grew include construction, transportation and warehousing, 
retail trade, real estate, and other services.  In addition, other data, detailed below, show that peer 
counties are more successfully attracting investment and retirement dollars, and diversifying their 
economies with these income streams.23

The difference in types of growth can be seen in the column at the far right of Table 5.  EF coun-
ties are specializing, adding those sectors that are necessary for the exploration, development, 
extraction, and transportation of fossil fuels.  They do not create many new jobs that characterize 
the broader economic shift in the western economy over the last several decades, namely the devel-
opment of a service-based and knowledge-based economy.  

Table 5. New Jobs by Industrial Sector Comparing Energy-focusing Counties to Peer Counties in the West, 
2000–2005

 New Jobs 
2000-2005 

New Jobs 
Share of 

Total
 New Jobs 
2000-2005 

New Jobs 
Share of 

Total
Industry 15,312      100.0% 62,320         100.0%

-                                                                                   
Energy 4,043        26.4% 643             1.0%
Manufacturing 775           5.1% (9,873)         -15.8%
Mining 2,249        14.7% (1,234)         -2.0%
Support Activities for Oil and Gas Operations 2,387        15.6% 599             1.0%
Management of Companies and Enterprises 969           6.3% 103             0.2%
Drilling Oil and Gas Wells 922           6.0% (7)                0.0%
Oil and Gas Extraction 632           4.1% 170             0.3%
Unclassified (108)          -0.7% (2,392)         -3.8%
Forestry, Fishing, Hunting, and Agriculture Support 38             0.3% (1,440)         -2.3%
Information 284           1.9% (416)            -0.7%
Other Services (except Public Administration) 567           3.7% 830             1.3%
Utilities 293           1.9% (60)              -0.1%
Educational Services 131           0.9% (187)            -0.3%
Wholesale Trade 12             0.1% (523)            -0.8%
Support Activities for Coal Mining 76             0.5% (125)            -0.2%
Finance and Insurance 652           4.3% 2,360          3.8%
Auxiliaries, except Corporate, Subsidiary, and Regional Managing Offices(412)          -2.7% (1,930)         -3.1%
Coal Mining 25             0.2% 6                 0.0%
Construction 1,756        11.5% 7,969          12.8%
Transportation and Warehousing 1,382        9.0% 6,466          10.4%
Retail Trade 892           5.8% 5,187          8.3%
Administrative and Support and Waste Management and 669           4.4% 4,533          7.3%
Professional, Scientific, and Technical Services 1,261        8.2% 7,484          12.0%
Real Estate and Rental and Leasing 100           0.7% 4,660          7.5%
Health Care and Social Assistance 3,510        22.9% 19,682         31.6%
Arts, Entertainment, and Recreation 262           1.7% 7,026          11.3%
Accommodation and Food Services 789           5.2% 13,778         22.1%

Green if over 5%, Brown if under -5%.

26 Energy-Focusing Counties 254 Non Energy-Focusing Counties

New Jobs 
Share of Total

-20% 0% 20% 40% Location
Quotient

-1 0 1

New Jobs 
Share of Total

-50% 0% 50%
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Overall Wages Have Not Increased at the Same Rate as Energy Industry Wages 

Another possible reason for the relatively lower performance of EF counties is a growing gap 
between what mine workers earn (“mine” includes energy-related fields in this report) compared to 
those working in other sectors of the economy.   

Figure 7 shows average annual wages of mine workers (primarily oil and natural gas workers) in EF 
counties, compared to wages in the rest of the economy.  In 1990, the wage gap was $23,361; mine 
workers earned $53,362 per year, on average, while those in other sectors earned, on average, a little 
over $30,000 per year.  Wages in non-mining sectors have not changed much since then.  From 1990 
to 2006, they grew (in real terms) by 7.9 percent, to $32,381 in 2006.  During that time, average 
annual wages for the mining sector grew by 22 percent, to over $65,000 per year in 2006.  The wage 
gap grew to a difference of $32,776, which is $9,414 more than it was in 1990.24

It is possible that the 7.9 percent growth in non-mining wages would not have happened if there 
weren’t any mining activity.  From 1990 to 2006, average annual wages in the peer counties grew 
more slowly, by 6 percent.  In 2006, average annual wages in non-mining sectors in the peer coun-
ties was $30,555, lower than that of the EF counties, at $32,381.25  

The growing wage gap in EF counties between mine and all other workers—from $23,361 in 
1990 to $32,776 in 2006—is not a healthy sign.  The danger is that more people, including teach-
ers, nurses, and farm workers, will be left behind if renewed energy development increases the gen-
eral cost of living, especially the cost of housing, in a place.  We explore this issue in more depth in 
the case study reports in the Energy and the West series. 

Figure 7. Average Annual Wages in Mining, including Energy Development, Compared to the Rest of the 
Economy, in Energy-focusing Counties in the West, 1990-2006  
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Energy-focusing Counties Have Less Equitable Wealth Distribution

A community where everyone is doing comparatively well stands a higher chance of being able 
to adapt to change and grow.26  We measured the gap between “high income” and “low income” 
by counting the number of households earning more than $150,000 per year (“high income”) 
divided by the number of households earning less than $30,000 per year (“low income”) .27 

At the end of the last energy bust cycle and before EF counties started their economic recovery, 
in 1990, EF counties had a large gap between high income and low income households: for every 
household earning over $150,000 per year, there were 108 household earning less than $30,000 
per year.  By comparison, that same year in the peer counties, for every household earning more 
than $150,000 per year, there 87 households earning less than $30,000.  This means that at the 
beginning of the recovery period that started in the 1990s, EF counties had a relatively less equi-
table distribution of wealth; i.e., there were many more “low income” relative to “high income.”  

Fortunately, by 2000 (at the beginning of the current energy surge, and at the end of the recovery 
that took place during the 1990s) the high income-low income ratio declined significantly for 
both county types.28   In EF counties, for every high income household, there were 27 low income 
households (a ratio of 1:27; for the peer counties in 2000 the ratio was 1:17).  

That EF counties had a larger gap between high income and low income than their peers at the 
end of a bust period and before embarking on economic recovery (i.e., 1990) is related to the fact 
that EF counties have not diversified their economies and developed a more mixed suite of service-
related industries.  By 2000, after a decade of more balanced economic growth, EF counties had 
improved their earnings distribution, but still lagged behind their peers. 

In the current energy surge, EF counties are once again developing an earnings gap among residents.  
This is attributable to the widening gap between earnings of mine workers and the rest of the econo-
my, a gap that is growing and was over $32,000 in 2006.  If cost-of-living factors are considered, it is 
likely that people on fixed income or earning lower average wages are falling even further behind. 

It is premature to estimate what income distribution will look like in EF counties after the current 
surge, but it is plausible that the gap between the high income and low income households will 
continue to widen for counties that focus on energy development as a rural development strategy.  

Energy-focusing Counties Have Less Educated Workforces 

An important condition for economic success in today’s U.S. economy is an educated workforce.29  
We look at the percent of the adult population with and without a high school and college educa-
tion. 

At the end of the last energy bust cycle and before EF counties started their economic recovery, 
in 1990, EF counties had somewhat less educated workforces compared to their peers.  In 1990, 
24 percent of the adult population in EF counties did not have a high school diploma, which is 
slightly higher than their peer counties (23%).  By 2000, 19 percent of the adult population in the 
EF counties did not have a high school diploma, an improvement from the previous decade, but 
still higher than their peers (17%).30  
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In terms of college education, in 1990 the percent of the adult population with a college degree was 
about equal among the two county types, although slightly less (14% compared to 16%) for EF coun-
ties.  By 2000, at the end of the 1990s recovery, the percent of the population with a college degree 
increased slightly for EF counties (to 16%), but remained lower than in the non-EF peers (20%). 

These statistics show that counties focused on energy development lag behind their peers in terms 
of workforce education levels.  Even though all counties are experiencing increases in workforce 
education levels, the proportion of college-educated workers in EF counties at the beginning of 
this century had been reached by their non-energy peers a decade earlier.

Energy-focusing Counties Attract Fewer Retirement and Investment Dollars

The importance of non-labor sources of income shows no signs of diminishing in the near future.  
As Americans generate more wealth and our population ages, more people will use their savings, 
investments, and programs like Social Security to sustain their livelihoods, whether they are still 
working or retired.  By 2005, more than 40 percent of total personal income in the rural West was 
from non-labor sources, including transfer payments, dividends, interest, and rent. 

Non-labor income, when measured on a per capita basis, is a measure of a community’s ability to 
attract and retain this fast-growing segment of the economy.  

Figure 8 shows the growth of per capita non-labor income, comparing EF counties to their peers 
in the West.  In 1970, per capita non-labor income was similar between the two county types, 
with only a $700 difference.  By 2005, the difference was $1,798.  

These figures show that in the midst of today’s energy development surge, counties focusing on 
energy extraction are less able to attract retirement and investment dollars than their peers.31  

Figure 8. Growth of Per Capita Non-Labor Income, Energy-focusing Counties Compared to Peers,              
1970–2005 
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These findings show that today’s energy surge is different than in the past, and in several important 
ways EF counties today are less well positioned to compete economically.  EF counties are less 
diverse economically, which makes them less resilient but also means they are less successful at 
competing for new jobs and income in growing service sectors where most of the West’s economic 
growth has taken place in recent decades.  EF counties are also characterized by a greater gap 
between high and low income households, and between the earnings of mine and energy workers 
and all other workers.  And EF counties are less well educated and attract less investment and 
retirement income, both important areas for future competiveness. 

CONCLUSIONS 

In the West today, it is less certain that energy development will bring the prosperity it once 
did, and reason to be concerned that a concentration on fossil fuel extraction may impair a local 
economy’s ability to grow and compete successfully in today’s more diverse economy. 

In the past, the pattern of development for counties with fossil fuel reserves was to grow quickly, 
reach a peak, and then decline sharply—the so-called boom and bust cycle.  Beginning in the 
1990s, it became clear that the economy in the West was diversifying, with especially rapid job 
growth occurring in service- and knowledge-based sectors, and that much of the real growth in 
personal income was associated with this service economy, and an aging population and the influx 
of retirement and investment dollars. 

The implications of these changes—the growth and diversification of the western economy as a 
whole, including rural areas—is that energy development today does not have the same impact it 
had in the past.   In the 1970s and early 1980s, there were few economic alternatives in rural com-
munities.  The discovery and development of oil and natural gas, or coal, created new high-wage 
jobs where in many cases there had been few or none.  By the early 2000s, the West had, with a 
few exceptions, decoupled from its reliance on resource extraction, and enjoyed a wider range of 
economic choices than ever before.  

The current surge in energy development takes place in this changed economic context.  In coun-
ties that have pursued energy extraction as an economic development strategy—places we call 
energy-focusing (EF) in this report—the long-term indicators suggest that relying on fossil fuel 
extraction is not an effective economic development strategy for competing in today’s growing and 
more diverse western economy. 

When compared to their rural peer counties, EF counties suggest an analogy to the fable of the 
tortoise and the hare.  While EF counties race forward and then falter, the non-energy peer coun-
ties grow steadily.   At the finish line, counties that have focused on broader development choices 
are better off, with higher rates of growth, more diverse economies, better-educated populations, 
a smaller gap between high and low income households, and more retirement and investment 
income.
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Economics is the study of how people make choices in a constrained environment.  The findings 
in this report show state and rural leaders, as well as managers of public lands (where much of the 
energy development is taking place in the West today), that a concentration on fossil fuel develop-
ment can undercut the competitive position of a regional or local economy. 

Further Reading in our Energy and the West Series
Learn how energy development impacts:

•	 Long-term economic prosperity for towns, counties, and states.

•	 County and state taxes.

•	 Consumer prices.

•	 National goals for energy independence.

•	 The economic and fiscal well-being of energy-producing states, with emphasis on Colorado, New 
Mexico, Montana, and Wyoming.  

To access our Energy and the West series, visit: www.headwaterseconomics.org/energy. 
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APPENDIX 
North American Industrial Classification System (NAICS)
Definitions
The language below is copied verbatim from the U.S. Census Bureau’s 2002 NAICS Manual  
http://www.census.gov/epcd/naics02/index.html

211 Oil and Gas Extraction 
Industries in the Oil and Gas Extraction subsector operate and/or develop oil and gas field properties.  
Such activities may include exploration for crude petroleum and natural gas; drilling, completing, and 
equipping wells; operating separators, emulsion breakers, desilting equipment, and field gathering lines for 
crude petroleum and natural gas; and all other activities in the preparation of oil and gas up to the point 
of shipment from the producing property.  This subsector includes the production of crude petroleum, the 
mining and extraction of oil from oil shale and oil sands, and the production of natural gas, sulfur recov-
ery from natural gas, and recovery of hydrocarbon liquids. 

Establishments in this subsector include those that operate oil and gas wells on their own account or for 
others on a contract or fee basis.  Establishments primarily engaged in providing support services, on a fee 
or contract basis, required for the drilling or operation of oil and gas wells (except geophysical surveying 
and mapping, mine site preparation, and construction of oil/gas pipelines) are classified in Subsector 213, 
Support Activities for Mining.

213111 Drilling Oil and Gas Wells 
This U.S. industry comprises establishments primarily engaged in drilling oil and gas wells for others on a 
contract or fee basis. This industry includes contractors that specialize in spudding in, drilling in, redrill-
ing, and directional drilling. 

213112 Support Activities for Oil and Gas Operations 
This U.S. industry comprises establishments primarily engaged in performing support activities on a 
contract or fee basis for oil and gas operations (except site preparation and related construction activities). 
Services included are exploration (except geophysical surveying and mapping); excavating slush pits and 
cellars, well surveying; running, cutting, and pulling casings, tubes, and rods; cementing wells, shooting 
wells; perforating well casings; acidizing and chemically treating wells; and cleaning out, bailing, and swab-
bing wells. 

2121 Coal Mining 
This industry comprises establishments primarily engaged in one or more of the following: (1) mining 
bituminous coal, anthracite, and lignite by underground mining, auger mining, strip mining, culm bank 
mining, and other surface mining; (2) developing coal mine sites; and (3) beneficiating (i.e., preparing) 
coal (e.g., cleaning, washing, screening, and sizing coal). 

213113 Support Activities for Coal Mining 

This U.S. industry comprises establishments primarily engaged in providing support activities for 
coal mining (except site preparation and related construction activities) on a contract or fee basis. 
Exploration for coal is included in this industry. Exploration includes traditional prospecting 
methods, such as taking core samples and making geological observations at prospective sites.
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Endnotes
1	 U.S. Bureau of the Census, North American Industrial Classification System (NAICS): 

http://www.census.gov/epcd/www/naics.html. 
2	 U.S. Bureau of the Census, County Business Patterns (CBP), 2008. Washington, D.C. 
3	 The data were derived from statistics published by the Bureau of the Census, in their publication County 

Business Patterns (CBP).  We used this data sources primarily because it is devoid of disclosure restrictions.  
Disclosure restrictions are data gaps, where a government agency will not release information to protect 
the confidentiality of individual firms, and occur most frequently with data in the Regional Economic 
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EXECUTIVE SUMMARY 
 
The Phase I Sublette County, Wyoming Socioeconomic Impact Study was finalized in January of 2008 
(Ecosystem Research Group 2008c).  The Phase I report documented concerns over insufficient 
socioeconomic analyses in the National Environmental Policy Act (NEPA) process for both the Bureau of 
Land Management’s (BLM) planning level Pinedale Field Office (PFO) Resource Management Plan 
(RMP) and the project level Final Supplemental Environmental Impact Statement (FSEIS), which 
analyzed an additional 4,399 wells in the Pinedale Anticline Project Area (PAPA).  The lack of 
forewarning of significant socioeconomic impacts to the infrastructure of the county is particularly 
troublesome.  County officials currently react to these impacts after the fact rather than plan for them.  
The county commissioners firmly believe that they need more notice and a better understanding of 
potential impacts to their county.   
 
As Wyoming Governor Dave Freudenthal and U.S. Senator Mike Enzi stated in their October 30, 2008 
letter to Sublette County Commissioner Joel Bousman characterizing the recent BLM socioeconomic 
analyses for the NEPA processes noted above: 
 

What emerged from these federal processes was a realization that the National Environmental 
Policy Act (NEPA) is ill-equipped to deal with this important topic. The state has also attempted 
to help offset impacts to local governments with specific impacted communities funding. Our 
perception is that these efforts have provided some help, but judging from the mail and telephone 
calls we have received, they too are seen as insufficient. Thus, there is a clear need for a meeting 
specifically dedicated to discussing the socio-economic issues facing Sublette County in this 
exciting and challenging time. 
 

Senator Enzi stressed that whenever possible, actual data should be used for analysis as opposed to data 
obtained through models or approximations.  The Senator’s comment underscores a problem common to 
estimations or assumptions:  they should be checked frequently as the process unfolds to ensure that they 
remain valid and to afford the earliest opportunity for corrections.  If assumptions are not consistently 
monitored, unintended consequences often develop. 
 
The Phase II report analyzes many socioeconomic indicators including population, housing, employment, 
wages, unemployment, personal and household income, education, roads and transportation, crime and 
law enforcement, medical services, and water and sanitary waste.  The IMpact Analysis for PLANning 
(IMPLAN®) modeling software is used for projections as well as verification of past trends.  Particular 
attention is devoted to population trends, governmental revenues, and governmental expenditures.  
Specifically, Phase II of the Sublette County Socioeconomic Impact Study focuses on these areas: 
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 Identifying and quantifying the impacts of energy development 
 Determining the cost of mitigating those impacts 
 Developing ongoing monitoring and mitigation strategies to refine the processes.   
 
During the course of the Phase II Socioeconomic Impact Study, the economic situation has changed in the 
United States.  Media sources ranging from the Casper Star Tribune (Gearino 2009) to the New York 
Times (Krauss 2009) report that energy companies are decreasing drilling activity nationally as well as 
locally.  This downturn indicates potential variation in the data that ERG received during the initial stages 
of Phase II research, especially in the area of anticipated production and drilling schedules.      
 

PUBLIC INPUT AND REVIEW 
 
A Preliminary Draft Report of the Phase II Socioeconomic Impact Study was released in April, 2009 to 
the Sublette County commissioners and clerk, the mayors and clerks of Big Piney, Marbleton, and 
Pinedale, and the Sublette Community Partnership.  Face-to-face meetings were held in May, 2009 with 
the clerks of Big Piney, Marbleton, Pinedale, and Sublette County to verify financial data contained in the 
report. Corrections were noted and the report was revised accordingly. 
 
A Draft Report of the Phase II Socioeconomic Impact Study was released in June, 2009 to local 
government as described above; 23 energy companies operating within Sublette County; the Petroleum 
Association of Wyoming; and local, state, and national BLM offices. 40 copies of the Draft Report were 
distributed. No comments or corrections were received.  
 
 The Draft Report of the Phase II Study was posted on the Sublette County web site in July, 2009 for 
public review.  No comments or corrections were received. 

 
KEY FINDINGS 
 
 The current structure of revenue generation and distribution does not adequately fund the energy-impacted 

infrastructure improvements required in Sublette County.  
 
 Energy operators in Sublette County paid approximately $1.1 billion in taxes on oil and gas production in 

2008.   Of these receipts, Sublette County and its municipalities directly received 5.86% or $66.4 million. 
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Figure ES-1 Operator-paid taxes on production in Sublette County and taxes directly received by Sublette 
County 2000–2008 (Federal Mineral Management Service 2009; Wyoming Department of Revenue 2009; 
Wyoming Legislative Handbooks 2009; Wyoming State Treasurer’s Office 2009) 
 
 
 Although Sublette County and the towns of Pinedale, Marbleton, and Big Piney have spent approximately 

$60.6 million over the past four years on capital improvements, more than $160 million is still needed to 
address currently identified projects.  

 
POPULATION 
 
 From 2000 to 2007 there was a 34% increase in Sublette County population with an average annual 

population growth of 286 people.   
 
 Historically, annual population changes averaged 48 people per year between 1930 and 1990, and 108 

people a year from 1990 to 2000. 
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Figure ES-2 Sublette County U.S. Census Bureau population counts 1930 to 2000 (Wyoming Department of 
Administration and Information 2002, 2009) 
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(Table ES-4).  Money is scarce for such a wealthy county.  The Pinedale Anticline Final Supplemental 
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an additional 7,000 wells in the area (USDI 2008).  Growing populations will be prevalent for years to 
come, as will the need for infrastructure upgrades. 
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the positive and negative effects of growth.  To provide stability, Sublette County should determine (a) if 
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examined and adjusted.  If overall revenues are adequate, then the tax structure should be reviewed so the 
county receives a large share of revenues.  
 
 Revenues flowing into Sublette County and its municipalities originate from several sources.  Some 

revenue streams, such as county ad valorem taxes and state sales and use taxes, are paid by residents, local 
businesses, and the oil and gas industry.  Other sources of revenue, such as severance and federal mineral 
royalties (FMR), are paid solely by energy operators.   

 
 Of particular financial interest is the analysis of taxes paid by energy operators within Sublette County and 

the distribution of those taxes back to the county.  The impacts of energy development and the costs to 
mitigate them are generally assumed to be offset by the increased revenues from development activities.  
This does not hold true for Sublette County and is a major focal point of this report.  A careful review of 
revenues, expenditures, and energy-related impacts finds that the current structure of revenue generation 
and distribution does not adequately fund infrastructure improvements required in Sublette County.  This is 
not to say that the taxes paid by energy companies are insufficient to compensate for their impact in local 
communities.  Rather, an insufficient percentage of those taxes are returned to or retained by Sublette 
County.  Chapters 3 and 4 provide detailed support for this assertion.  

 

 Table ES-1 summarizes the taxes paid on oil and gas production and related activities within Sublette 
County.  Federal Mineral Royalties (FMR) are federal levies of which 49% is returned to the state of origin.  
Severance taxes are state levies, of which the majority is retained by state government.  County ad valorem 
taxes are levied by and remain in the county of origin.  Sales and use taxes are levied by the state and 
municipalities.  Approximately 30% of these revenues are returned to local government. 

 

 In 2008, energy operators paid approximately $1.1 billion in taxes on natural gas and oil production within 
Sublette County.   

 

Table ES-1 Summary of taxes paid by energy operators in Sublette County (Federal Mineral Management 
Service 2009; Wyoming State Treasurer’s Office 2009; Wyoming Department of Revenue 2009, Wyoming 
Legislative Service Office 2009) 

Fiscal 
Year 

FMR Taxes Paid 
on Production in 
Sublette County 

Severance Taxes 
Paid on 

Production in 
Sublette County 

Sublette 
County Ad 

Valorem Taxes 
Paid by 
Energy 

Operators 

Sales and Use 
Taxes Paid by 

Energy 
Operators in 

Sublette County 

Total Tax 
Payments Made 

by Energy 
Operators in 

Sublette County 

2000 $80,846,655  $25,173,752 $4,466,583 N/A $110,486,990 

2001 $161,208,285  $51,516,927 $8,840,008 N/A $221,565,220 

2002 $87,492,172*  $43,178,377 $11,649,816 $9,877,876  $152,198,241 

2003 $194,961,976  $60,764,273 $9,544,782 $9,324,467  $274,595,498 

2004 $293,976,937  $122,970,304 $22,559,972 $14,158,341  $453,665,554 

2005 $403,520,197  $180,937,557 $32,812,443 $18,615,522  $635,885,719 



SUBLETTE COUNTY SOCIOECONOMIC IMPACT STUDY 

Final 

September 2009 ECOSYSTEM RESEARCH GROUP ES-6

Fiscal 
Year 

FMR Taxes Paid 
on Production in 
Sublette County 

Severance Taxes 
Paid on 

Production in 
Sublette County 

Sublette 
County Ad 

Valorem Taxes 
Paid by 
Energy 

Operators 

Sales and Use 
Taxes Paid by 

Energy 
Operators in 

Sublette County 

Total Tax 
Payments Made 

by Energy 
Operators in 

Sublette County 

2006 $599,015,975  $279,800,999 $49,992,730 $26,543,808  $955,353,512 

2007 $474,725,255  $224,587,719 $45,485,890 $39,215,156  $784,014,020 

2008 $781,627,816  $269,440,380 $40,892,723 $41,612,387  $1,133,573,306 

* January 2002 to May 2002 data not available due to federal litigation issues 
 

 Table ES-2 summarizes the operator-paid taxes that are received in or distributed to Sublette County.   Two 
points are important in this table.  First, the total of operator-paid taxes received in the county is 
significantly smaller than the total taxes paid by the operators.  In 2008, Sublette County and its 
municipalities received 5.86% of the total taxes paid by operators working within the county.  Second, the 
majority of taxes received in the county come from the ad valorem and sales and use receipts.  This is in 
stark contrast of Table ES-1, which shows that the operators paid significantly more in FMR and severance 
taxes than the combined ad valorem and sales and use taxes.  

 

Table ES-2 Summary of county-wide operator-paid taxes received county-wide in Sublette County (Wyoming 
Department of Revenue 2009; Wyoming State Treasurer’s Office 2009) 

Fiscal Year 

FMR Taxes 
Received in 

Sublette 
County 

Severance 
Taxes Received 

in  Sublette 
County 

Ad Valorem 
Taxes Received 

in Sublette 
County 

Sales and Use 
Taxes Received 

in Sublette 
County 

Total Taxes 
Received in 

Sublette 
County 

2000 $299,052  $186,700 $4,466,583 $2,467,703  $7,420,038 

2001 $294,583  $409,120 $8,840,008 $4,293,007  $13,836,718 

2002 $307,205  $233,209 $11,649,816 $5,801,045  $17,991,275 

2003 $282,688  $181,820 $9,544,782 $6,111,266  $16,120,556 

2004 $283,168  $185,594 $22,559,972 $8,351,600  $31,380,334 

2005 $288,421  $185,373 $32,812,443 $11,636,591  $44,922,828 

2006 $295,254  $191,305 $49,992,730 $16,278,557  $66,757,846 

2007 $311,926  $194,402 $45,485,890 $23,753,863  $69,746,081 

2008 $324,594  $185,008 $40,892,723 $24,973,536  $66,375,861 

 
 Each jurisdiction within Sublette County collects taxes from local residents and businesses.  Big Piney, 

Marbleton, and Pinedale assess municipal levies in addition to the ad valorem taxes assessed by Sublette 
County.  All jurisdictions exhibit a positive trend in the growth of annual receipts, but there is a marked 
difference in the rate of growth and overall income between the county and the municipalities.   

 
 In Figure ES-3, the combined municipal income for Big Piney, Marbleton, and Pinedale is charted against 

Sublette County ad valorem income for the years 1989–2008.  Growth in municipal income is insignificant 
for the towns compared to the increase in county ad valorem tax revenue.   

 



SUBLETTE COUNTY SOCIOECONOMIC IMPACT STUDY 

Final 

September 2009 ECOSYSTEM RESEARCH GROUP ES-7

 The impact of oil and gas development has had little effect on municipal income in the towns of Big Piney, 
Marbleton, and Pinedale.  This places the towns at a distinct financial disadvantage when addressing the 
effects of increased population and the accompanying strain on infrastructure and services. For example, 
Marbleton receipts grew 82% over two decades, but this amounted to only a $24,000 increase in annual 
municipal revenue.  In practical terms, this amount of money barely covers the annual cost of wages and 
benefits for a single employee. 

 

 
Figure ES-3 County and combined municipal taxes levied 1989–2008 (Wyoming Department of Revenue 
2009) 
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EXPENDITURES 
 
In recent years, county and town financial reports have shown an increased level of capital expenditures.   
As mentioned earlier, the county and towns have spent approximately $60.6 million in infrastructure 
improvements between 2005 and 2008 as summarized in Table ES-3.  However, the 49 pending capital 
projects totaling approximately $160 million have yet to begin.  Funding for infrastructure improvements 
is the biggest challenge facing local governments in Sublette County.  The outstanding projects are 
summarized in Table ES-4 and detailed in Chapter 4.  The accompanying map of Sublette County shown 
in Figure ES-6 contains additional financial information on the most urgently needed infrastructure 
projects.  This map is located at the end of this Executive Summary. 
 
Table ES-3 Completed capital projects in Sublette County 2005–2008 (Sublette County, Town of Pinedale, 
Town of Marbleton, Town of Big Piney 2005, 2006, 2007, 2008) 

County/Town 2005 2006 2007 2008 
Big Piney $1,093 $7,712 $194,269 $382,155
Marbleton $767,109 $2,094,780 $1,928,706 $1,163,609
Pinedale $687,247 $5,998,416 $3,559,623 $1,478,429
Sublette County $3,038,078 $6,713,520 $7,789,970 $24,792,794
Total $4,493,527 $14,814,428 $13,472,568 $27,816,987

Cumulative Total $60,597,510 

 
Table ES-4 Sublette County and towns anticipated capital expenditures (Arthur 2008; Hurd 2008; Lankford 
2008; Murphy 2008; Ninnie 2008) 

County/ Town Projects Total Cost Funds Available 

Big Piney 
One groundwater maintenance project 
Seventeen road/sewer replacement projects 

$9,256,754 $400,000

Marbleton 

Two water well projects 
Two sewer treatment projects 
One water line project 
Two sewer line projects 
One curb/gutter/paving project 
One sidewalk project 

$13,279,855 $3,700,797

Pinedale 

Six sewer line projects 
Three water treatment and metering projects 
Five street projects 
One sewer treatment project 

$82,267,068 $10,000,000

Sublette County Eight road maintenance projects $55,400,000 $3,000,000

Total  $160,203,677 $17,100,797
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ENERGY INDUSTRY WORKFORCE 
 
 Population is a primary factor in determining the extent of socioeconomic impacts.  Drilling activity occurs 

during the initial stages of well development and involves the greatest number of personnel.  Current 
projections anticipate the drilling of over 7,000 wells in the Pinedale Anticline and Jonah fields, the 
majority of them over the next ten to twelve years.  Two thousand workers are expected to be employed in 
Sublette County through 2018, the peak employment year.  Drilling rates are expected to decline between 
2018 and 2025, with an accompanying drop in population.  Figure ES-4 shows the expected worker counts 
for the current Jonah and Pinedale Anticline drilling schedules.  The red bars indicate the workers 
performing drilling activities.  

 

 The production phase is expected to last 40 years per well and requires fewer workers as indicated by light 
blue lines in Figure ES-4.  When all drilling activity is complete, approximately 250 production workers 
will remain in Sublette County. 

 

 Reclamation activity is the least labor-intensive task and is performed when production ceases.  
Reclamation is expected to begin in 2048 and continue through 2065. Population impacts from this phase 
of development are very small. 

 

 
Figure ES-4 Projected total annual FTE employment for current Jonah and Pinedale Anticline drilling 
schedules (USDI 2006a, 2006b) 
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 At this time, Jonah and Pinedale Anticline drilling schedules have the most impact on population. Absent 
additional development to what is planned, energy-related population in Sublette County should increase 
slowly over the next ten years. 

 

 Local governments should monitor pending projects as well as existing production schedules to anticipate 
changes in population. 

 

INDUSTRY SURVEY 
 
In November and December, 2008, Ecosystem Research Group (ERG) sent data requests to 23 oil and gas 
companies operating in Sublette County, Wyoming. The questionnaires asked for detailed information on 
employee projections, employee and family housing, short- and long-term anticipated operations, and 
recent taxes/assessments paid by each company for energy production in Sublette County.  Table ES-5 
lists the companies who received the survey. 
 
Table ES-5 Energy companies surveyed regarding activity in Sublette County (Ecosystem Research Group 
2008a) 

Anschutz Corporation  Berry Petroleum BP 
Cimarex Grynberg Petroleum Company Questar E&P 
Devon Energy Production Marathon Oil Company Shell 
EnCana Corporation Merit Energy Company Stone Energy 

EOG Resources Newfield Exploration Ultra Petroleum 

ExxonMobil Ominex Berco Resources 
Gasco Energy, Inc.  Chevron/Texaco Plains Exploration & Production Company 
Williams Field Services Co., LLC & Wamsutter, LLC Yates Petroleum Corporation 

 
 Responses were received from eight companies.  To maintain confidentiality, all responses are aggregated.  

Information on taxes paid by the companies for 2007 and 2008 are summarized in Table ES-6.    The 
reported taxes paid are consistent with information reported by federal, state, and local governments.  

 
Table ES-6 Total taxes paid by energy operators in Sublette County (Ecosystem Research Group 2008a) 

Year Reported Taxes Paid 
2006 $716,629,548
2007 $710,895,571

 

EMPLOYMENT AND PERSONAL INCOME 
 
 Economic development in Sublette County between 2003 and 2007 has been substantial with employment 

rising 62% in four years. More remarkable are growth rates in household income at 128% and total 
personal income at 81%.   Figure ES-5 shows the growth in average annual wages by sector from 2001 to 
2007.   
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 Unemployment in Sublette County has declined since 2003.  Although this trend parallels the state and 
nation, the county’s 1.5% unemployment rate is lower than Wyoming’s 3% rate and much lower than the 
nation’s 4.6% rate.  According to letters from the towns of Marbleton and Big Piney, employers in Sublette 
County often struggle to find employees to fill vacancies because unemployment levels are so low. 

 
 Sublette County has the second highest cost of living index in Wyoming; a typical bundle of goods costs 

more in Sublette County than in any other county in Wyoming except for Teton County. 
 

 
Figure ES-5 Average annual wages by sector, 2001–2007 (Bureau of Labor Statistics 2008) 
 

 In accordance with wage increases, inflation in southwest Wyoming has consistently been above both the 
state of Wyoming and the nation since the 4th quarter of 2004. 

 
 This document proposes a set of indicators to track social and economic change generated by oil and gas 

development.  The monitoring plan outlined in this document is intended to provide an annual update to 
communities, local governments, and federal agencies interested in and involved with management of 
energy-related impacts.   
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HOUSING AND SOCIAL SERVICES 
 

 Periods of high drilling activity can bring over 1,500 workers to the county, all of whom require living 
quarters of some kind.  Sublette County has a limited amount of temporary housing, so workers and their 
employers have had to deal, at times creatively, with the housing shortage.  From 2003 to 2007, population 
in Sublette County increased 28% yet households decreased 20%.  However, the housing shortage is 
believed to be easing, as evidenced by a drop in building permits issued in 2008 (Meyers 2009).   

 
 Of nine businesses who provide temporary housing in Sublette County, five indicated that over 75% of 

their visitors are from the oil and gas industry, with two businesses quoting a figure of 90%.  Most 
establishments indicated a slight decrease in business during the winter months.  

 
 Housing prices have increased since oil and gas development arose in Sublette County with a trend of 

$21,207 annually (Wyoming Community Development Authority 2009). 
 
 Increasing traffic is a statewide matter in Wyoming, but Sublette County’s growth surpasses the statewide 

average.  Traffic in Sublette County increased 86% from 2000 to 2007 while Wyoming increased 19% over 
the same time period (Wyoming Department of Transportation 2008).   

 
 The number of juvenile arrests annually increased from 13 in 2000 to 25 in 2007 (U.S. Department of 

Justice 2007). 
 
 The Sublette County Rural Health Care District expects a deficit of approximately $5 million for FY2009-

10 which they plan to finance with their depleting savings (Gatzke 2009). 
 

MITIGATION STRATEGIES 
 
Several methods have been discussed to mitigate the lack of funding to address infrastructure impacts as a 
result of energy development on public lands.  The following points have been discussed among the 
commissioners as possible mitigation strategies.   
 
 Make changes to the Federal Mineral Royalties distribution.  Ask the Wyoming Congressional delegation 

to allow more of the federal monies to come back to the states and to ensure that monies are directed to 
impacted communities.   

 
 Establish a fund directly related to oil and gas development that specifically benefits communities or 

regions experiencing growth.  A permanent fund could be developed that reflects the same principles as 
used by the Norwegian Government Pension Fund or the Permanent Fund established in Alaska.  In these 
examples, revenues from energy development are retained for future investment and growth.  Distributions 
are made to residents while retaining a majority of fund principal. 

 
 Create a coalition of energy-impacted counties to be a vehicle for the exchange of ideas as well as a 

presence in the state legislative process.   A coalition of county officials could serve as a forum for 
education and a catalyst for introducing change.  Efforts in this area could be made by hired lobbyists. 

 
 Consider procedural options under Wyoming’s Industrial Siting Act (ISA) (Wyoming Statute 35-12-101).  

Socioeconomic reporting requirements differ between ISA and the BLM Land Use Planning Handbook 
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(LUPH) (H-1601-1) Appendix D (USDI 2005).  While similar in nature, each document has a different 
focus: the ISA was developed “to execute an application/permit procedure that will help protect the natural 
environment and quality of life within the state of Wyoming,” whereas the BLM’s goal is to “understand 
and reconcile differing perspectives” while “balancing the competing needs, interests, and values” of the 
public.  Given the lack of success of the BLM’s planning level and project level analysis, ISA could 
provide better socioeconomic requirements.   

 
 Reallocate Wyoming state severance tax receipts so that additional funds are directed toward energy-

impacted counties.  
 

PRIORITY INFRASTRUCTURE PROJECTS 
 
Local governments in Sublette County have worked together to create a single priority list of their most 
urgent infrastructure needs. The estimated cost to implement this list is $71.1 million, of which the county 
and towns are short $62.6 million. 
 
In a February, 2009 letter to Wyoming Governor Freudenthal, the collective jurisdictions of Big Piney, 
Marbleton, Pinedale, and Sublette County described the urgent infrastructure projects in detail.  The 
following excerpts of this letter illustrate the challenges faced by local government. 

 
Sewer and Water Repair and Maintenance 
 
Pinedale’s existing sewer infrastructure is 80 years old and disintegrating.  Current sewer and water lines 
are made of clay that is cracked and broken throughout the system.  All lines within Pinedale will be 
replaced by 2014.  Phases 5 and 6 of the Pinedale Sewer Replacement Project will replace 32,000 linear 
feet of pipe.  At the same time, roads affected by these phases will be repaired or resurfaced.  Marbleton’s 
existing sewer lagoon freezes during the winter and has been out of compliance with the State of 
Wyoming’s Department of Environmental Quality standards for at least the past eight years (Murphy 
2008).  Big Piney’s water and sewer lines are 50 years old and made of cast iron.  Lines are broken 
throughout the system and must be replaced.  Big Piney has already replaced the town’s sewer lines and is 
in the process of replacing all water lines.  At the same time, affected roads will be repaired or resurfaced. 
 
Table ES-7 lists the highest priority sewer and water repair and maintenance projects in Sublette County’s 
towns.  Additionally, the overall project costs, the funds currently available for each project, and the 
shortfall for each project are identified. 
 
Table ES-7 Sewer and water repair and maintenance costs (Arthur 2008; Hurt 2008; Murphy 2008; Ninnie 
2008) 

Location Project Project Cost Funds Available Shortfall 
Big Piney Water Line Replacement $9.1 million $400,000 $8.7 million
Marbleton Aerated Sewer Lagoon $5.1 million $2.9 million $2.2 million
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Location Project Project Cost Funds Available Shortfall 
Pinedale Sewer Repair, Phases 5 and 6 $16.4 million $2.0 million $14.4 million
Total  $30.6 million $5.3 million $25.3 million

 

Water Supply and Treatment 
 
Two water towers serve the town of Marbleton and are the only sources of water for energy operators in 
the area.  One of Marbleton’s two water towers is very old and structurally unreliable, requiring 
replacement. In addition, Marbleton recently drilled an additional well to provide domestic and 
commercial water but found that fluoride levels were unacceptably high.  Treatment is required to remove 
the excess fluoride.  Pinedale’s drinking water is obtained from Fremont Lake.  The Environmental 
Protection Agency requires all surface water to be filtered or otherwise treated for microbes.  Big Piney 
has two historic landfills that must be monitored to maintain water quality.  Table ES-8 lists the highest 
priority water supply and treatment projects in Sublette County.  
 
Table ES-8 Water supply and treatment costs (Murphy 2008; Ninnie 2008) 

Location Project Project Cost Funds Available Shortfall 

Big Piney 
DEQ-Mandated Groundwater 
Monitoring  

$125,000 None $125,000

Marbleton 
Fluoride Treatment, Water Tower 
Replacement 

$1.6 million $249,000 $1.4 million

Pinedale 
EPA-Mandated Ultraviolet Water 
Treatment 

$3.8 million None $3.8 million

Total  $5.5 million $249,000 $5.3 million

 

Road Repair and Maintenance 
 
Traffic on the Calpet Highway and the Dry Piney Road has increased tremendously since 2000, turning 
them into high-use roads with an accelerated need for maintenance.  A substantial number of vehicles 
travel these roads annually, with 20% being larger than a pickup.  The cost of paving is approximately 
$1.1 million per mile. Table ES-9 lists the highest priority road repair in Sublette County.  
 
Table ES-9 Road repair (Lankford 2008) 

Location Project Project Cost 
Funds 

Available 
Shortfall 

Sublette County 
Repave Calpet Highway and Pave 
Dry Piney Road (32 miles) 

$35 million $3 million $32 million
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Marbleton Upcoming Infrastructure Projects

Priority Project
Estimated 

Cost
Time Frame

Budget 

Source
Budget Amount Shortfall

1st Landfill groundwater monitoring $125,000 Ongoing
Wyo 

Star 
$0 $125,000

1st Black Avenue $856,650 2009 Town $50,000 $806,650

1st Mickelson Street $520,525 2009 Town $50,000 $470,525

1st Noble Street $323,375 2009 Town $50,000 $273,375

1st Fish Street $320,688 2009 Town $50,000 $270,688

1st P.L. Lane $634,325 2009 Town $50,000 $584,325

1st Miller Lane $283,500 2009 Town $50,000 $233,500

1st Circle Way $263,875 2009 Town $50,000 $213,875

1st Beck Street $132,650 2009 Town $50,000 $82,650

1st Engineering $767,185 2009 Town $0 $767,185

1st Highway 189 $361,128 2010
SLIB*/ 

Town
$0 $361,128

1st Piney Drive $486,030 2010
SLIB/ 

Town
$0 $486,030

1st Smith Avenue $1,003,975 2010
SLIB/ 

Town
$0 $1,003,975

1st Fish Street $101,750 2010
SLIB/ 

Town
$0 $101,750

1st Noble Street $313,943 2010
SLIB/ 

Town
$0 $313,943

1st Mickelson Street $363,005 2010
SLIB/ 

Town
$0 $363,005

1st Engineering $521,801 2010
SLIB/ 

Town
$0 $521,801

1st Piney Drive $632,900 2011
SLIB/ 

Town
$0 $632,900

1st Milleg Lane $893,400 2011
SLIB/ 

Town
$0 $893,400

1st Engineering $351,049 2011
SLIB/ 

Town
$0 $351,049

Total $9,256,754 $400,000 $8,856,754

Data Sources:  Arthur, Jackie.  2008.  [Personal communication].  Town of Big Piney Clerk and Treasurer, Big Piney, WY.
                        Hurd, Todd.  2008.  [Personal communication].  Forsgren & Associates, Evanston, WY.

*State Lands & Investment Board

Priority Project
Estimated 

Cost

Time 

Frame

Budget 

Source
Budget Amount Shortfall

1st Well House #7 Fluoride Treatment $639,243 2009 Town $48,596 $590,647

1st Aerated Lagoon System with Power $4,600,000 2009-10 Town $2,679,582 $1,920,418

1st Wind Turbines for Aerated Lagoon System $500,000 2009-10 Town $172,619 $327,381

1st 50,000 Gallon Water Tower Replacement $979,800 2010-11 Town $200,000 $779,800

2nd Main Water Line East to West $497,000 2009-10 Town $100,000 $397,000

2nd South Sewer Line Extension $229,000 2009-10 Town $100,000 $129,000

2nd Alsade Drive Curb, Gutter, and Paving $413,406 2009-10 Town $50,000 $363,406

3rd Eiden Subdivision Curb, Gutter, and Paving $2,685,894 2011-12 Town $150,000 $2,535,894

4th
Phase III of the Marbleton Street Project 

Sidewalks
$2,735,512 2012-13 Town $200,000 $2,535,512

Total $13,279,855 $3,700,797 $9,579,058

Priority Project
Estimated 

Cost

Time 

Frame

Budget 

Source
Budget Amount Shortfall

1st Phase V Sewer $7,491,037 2010
Sales/Use 

tax
$2,000,000 $5,491,037

1st Phase VI Sewer $8,924,640 2010
Sales/Use 

tax
$0 $8,924,640

1st EPA-Mandated Water Treatment $3,800,000 2010 None $0 $3,800,000

2nd Street Repair/Improvements $6,602,000 2010 None $0 $6,602,000

2nd Street Repair/Improvements $5,182,000 2011 None $0 $5,182,000

2nd Phase VII Sewer $7,486,384 2011
Sales/Use 

tax
$2,000,000 $5,486,384

2nd Street Repair/Improvements $4,544,000 2012 None $0 $4,544,000

3rd Phase VIII Sewer $7,694,490 2012 None $2,000,000 $5,694,490

3rd Street Repair/Improvements $4,307,000 2013 None $0 $4,307,000

4th Phase IX Sewer $6,111,828 2013
Sales/Use 

tax
$2,000,000 $4,111,828

4th Water Meter System $3,200,000 2013 None $0 $3,200,000

4th Street Repair/Improvements $1,368,000 2014 None $0 $1,368,000

5th Phase X Sewer $2,755,689 2014
Sales/Use 

tax
$2,000,000 $755,689

5th Town Hall $5,500,000 2014 None $0 $5,500,000

5th Sewer Lagoon Expansion $4,500,000 2014 None $0 $4,500,000

5th Water Meter System $2,800,000 2014 None $0 $2,800,000

Total $82,267,068 $10,000,000 $72,267,068

Data Source:  Murphy, Anita.  2008.  [Personal communication].  Town of Marbleton Clerk, Marbleton, WY. 
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1.   INTRODUCTION 
 
1.1 SUMMARY OF PHASE I REPORT 

 
In 2007, Ecosystem Research Group (ERG) was retained by the County Commissioners of Sublette 
County, Wyoming, to conduct a review of the Resource Management Plan (RMP) Draft Environmental 
Impact Statement (DEIS) for the Pinedale Field Office, which was being written at that time.  The 
commissioners were concerned that the DEIS did not adequately assess the socioeconomic impacts to 
Sublette County as required by the National Environmental Policy Act (NEPA).  ERG performed a 
detailed socioeconomic impact analysis and identified specific areas where Sublette County and its 
municipalities were impacted by energy development.  ERG released the Phase I Report of the Sublette 
County Socioeconomic Impact Study in early 2008.  In particular, ERG reported the following: 
 
 Population rose 24% between 2000 and 2006, in contrast to a historical increase of 2% annually.  The 

considerable increase in population directly affects the availability and price of housing; compromises the 
capacity and longevity of water, sewer, and waste facilities; and increases the load on emergency medical 
services, law enforcement, county and municipal government, and the legal system.  

 
 As a consequence of significant population increases, Sublette County and its municipalities require large 

capital projects to address the associated infrastructure impacts.  Basic services such as road and bridge 
maintenance and adequate water and sewer facilities now consume significant portions of annual budgets.  
The three largest municipalities in Sublette County have allocated between 60% and 90% of their general 
fund budgets to capital improvement projects in 2007–2008, compared to a range of 8% to 28% in 2000 
and 2001. 

 
 In 2006, the averages sales price of a house in Sublette County was 30% higher than the rest of the state.  

For many residents of Sublette County, the average annual wage of $20,000-$30,000 was not sufficient to 
purchase a home at this increased price.  The lack of affordable housing in turn affected employee 
recruitment and retention, as workers could not find reasonably priced living accommodations. 

 
 Arrests rose by 93% between 2000 and 2006, increasing demand for law enforcement personnel and 

affecting the workload of the local judicial system. 
 
 Vehicle traffic grew 79% between 2000 and 2006. In addition to creating congestion where none had 

previously existed, this traffic increased premature wear on road surfaces and increased dust abatement 
treatment on unpaved roads throughout the county.  Heavy trucks were a large component of this increase. 

 
 Emergency medical response calls rose by 168% during this time period, necessitating the construction of a 

new ambulance building, hiring of additional EMS staff, and purchase of new equipment.  The two medical 
clinics within Sublette County were renovated to increase capacity for patient treatment. 

 
Revenues to the county and towns increased during this time period, but did not increase sufficiently to 
pay for the necessary capital improvements.  The local governments of Sublette County simply were 
neither prepared nor financially able to address the infrastructure impacts of natural gas development in 
the area.  
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Between 2005 and 2008, Sublette County and its municipalities invested approximately $60.6 million in 
infrastructure improvements, of which the state contributed $15 million through State Lands and 
Investment Board (SLIB) funding (Norman 2008).  Representatives from all local jurisdictions met in 
December, 2008 and January, 2009 to compile a single list of urgent infrastructure projects deemed 
essential for the continued health, safety, and well-being of those who live and work within the county 
and towns.  The cost to implement these projects totals $71.1 million.  At this time, local government is 
able to allocate $8.5 million to complete these improvements.  Additional funding of $62.6 million is 
needed. 
 
1.2 PURPOSE OF PHASE II REPORT 
 
Phase II of the Sublette County Socioeconomic Impact Study focuses on quantifying the impacts of 
energy development, determining the cost of mitigating those impacts, and developing ongoing 
monitoring and mitigation strategies to maintain socioeconomic stability in Sublette County throughout 
this period of energy development.  Through detailed budget analysis, computer modeling, trend analysis, 
and meetings and communication with government officials, ERG has calculated the operational and 
infrastructure costs required to provide basic municipal services to residents, employers, and workers in 
Sublette County.  These costs are significant, and the present system of revenue generation and 
distribution does not adequately fund the anticipated projects, equipment, and personnel needed to 
accomplish this task.      
 
The remainder of this report provides a comprehensive analysis of social and economic impacts 
experienced by Sublette County and its municipalities in the presence of energy development. 
 
1.3 BACKGROUND AND METHODS 
 

1.3.1 Study Area 
 
Sublette County is located in western Wyoming and covers approximately 3.2 million acres, 80% of 
which is public land.  One of 23 counties in the state, Sublette County ranks sixth in geographical size.  
The Wind River Range runs north to south along the eastern portion of the county, the Gros Ventre 
Wilderness lies to the north, and the Wyoming Range runs along the western side.  The central portion of 
the county is a valley comprised of a sagebrush steppe eco-region.  Elevation ranges from 6,280 feet in 
the valley to 13,400 feet in the Wind River Range. 
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1.3.1.1 Sublette County History 
 
Sublette County, the youngest county in Wyoming, was created in 1921.  It was named after the fur 
trapper and explorer William L. Sublette and carved from land that was previously parts of Lincoln and 
Fremont counties. Long before the county’s incorporation, however, the area was important for fur 
trapping as well as sheep and cattle ranching.  The area held a number of historic fur-trading rendezvous 
between 1824 and 1840 which brought together native populations and some of the West’s most famous 
mountain men and explorers.  Permanent populations of cattle and sheep ranchers began to settle the area 
in the mid to late 1800s.  
 
Geographically isolated from railroads and population centers, the county retained its “frontier” culture 
for far longer than many areas of Wyoming and the West, and it remained one of the least densely 
populated areas in the state until well into the 20th century.  Today the county has three incorporated 
towns: Big Piney, Marbleton, and Pinedale.  
 

1.3.1.2 Big Piney and Marbleton 
 
One of the first settlements in the area was the town of Big Piney, which was formally incorporated on 
July 5, 1913, though it was well-established by the late 1880s.  According to one historical account, by 
1890 “the burgeoning frontier town boasted a general store, dance hall, blacksmith shop, and a saloon 
dubbed ‘Bucket of Blood’”  (Blevins et al. 2005).  In 1930, the town was given the distinction of being 
called the “Ice Box of the Nation”, recording the lowest temperatures in the country.  
 
The town of Marbleton was founded about a mile to the north of Big Piney in the early 1900s to escape 
flooding problems in Big Piney, but the new settlement stayed smaller in size until the mid- to late-20th 
century.  The two towns, while close in proximity, continue to retain separate governments.  Today, the 
towns are comprised largely of descendants of the original settlers, and a number of working cattle 
ranches surround the town’s boundaries.  A Public Broadcast System television documentary titled “Do 
You Mean There Are Still Real Cowboys?” was filmed in Big Piney in 1987, and cattle drives down the 
town’s streets are still a common occurrence.  
 
Oil and natural gas fields were discovered in southwestern Sublette County and northeastern Lincoln 
County early in the 20th century but they were not developed in earnest until the 1950s and 1960s, and 
with greater intensity again during the late 1970s and early 1980s.  The Calpet and Riley Ridge fields 
placed growth pressures on Big Piney and Marbleton during these times, especially the early 1980s.  The 
two towns saw industry infrastructure and businesses move into the region, along with increases in 
permanent and temporary residents.  Gas processing plants were constructed in northern Lincoln County, 
and a gas and oil operator (today called EOG Resources) placed its headquarters in Big Piney.  The 
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company constructed a series of houses for its employees; EOG still uses them for this purpose today.  A 
“tent city,” also known as a “man-camp,” was constructed south of town to accommodate temporary 
workers.  
 
The “boom” in Big Piney and Marbleton was relatively short-lived, occurring primarily between the late 
1970s and early 1980s, but the intense growth, lasting infrastructure, and long-term jobs in the area 
changed the culture of the towns to reflect the “boom and bust” mentality.  Toward the end of the era, the 
towns began to plan for large growth only to see the activity dry up as Exxon’s “Phase II” failed to 
materialize (Blevins et al. 2005).  As a testament to the influence of oil and gas, Big Piney constructed old 
drilling derricks in a town park along U.S. Highway 189, and the Marbleton town logo includes a cowboy 
riding a pumping oil well.  
 

1.3.1.3 Pinedale 
 
The more northern town of Pinedale was established in 1912.  Also largely a ranching town (along with 
some logging and forestry operations at the time), it was chosen over Big Piney to be the county seat soon 
after the county’s establishment in 1921 in what was a very close and contested election. Various illegal 
voting activities were alleged, and Pinedale’s selection as county seat strained relations between the 
county’s two population centers.  Pinedale later became a tourist destination for hunting, fishing, and 
hiking, as well as a stopover for tourists on their way to nearby Grand Teton and Yellowstone National 
Parks.  Pinedale also is comprised of descendants of many of the original settlers, although the outlying 
areas of the town and northern Sublette County have seen slow but steady growth, largely due to second-
home owners and retirees attracted to the viewsheds, wildlife, and small town atmosphere.   
 
Natural gas reserves were discovered in the Pinedale Anticline in the 1950s, but they were not extensively 
developed until half a century later.  Even when development increased in the 1970s and 1980s, Pinedale 
and the more northern portions of the county did not see nearly as many impacts from the oil and gas 
activity as did the southwestern portion of the county.  While the mining culture and the mentality of 
“boom and bust” were incorporated into Big Piney and Marbleton, the town of Pinedale retained its small 
town culture of ranching, mountaineering, and frontierism, and it began to cultivate the growing interest 
from the tourism industry in the area’s abundance of available recreation opportunities.  
 

1.3.1.4 Sublette County Today 
 
Sublette County contains more than 1,300 lakes, a small percentage of which feed tributaries forming the 
Green River.  As many of the lakes are remote, they provide solitary recreation opportunities for fishing 
and camping.  Boating is possible on the more accessible lakes and on the Big Sandy Reservoir located at 
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the south end of the county.  Some of these water sources are necessary to the productive farms and 
ranches in the area. 
 
Eighty percent of the county is public land including BLM, State, and U.S. Forest Service (USFS).  As 
shown in Table 1-1, the county’s largest land owner is the BLM, followed closely by the USFS.  Private 
lands make up the third largest land ownership category, followed by state of Wyoming lands. 
 
Table 1-1 Sublette County land ownership (Wyoming Geographic Information Science Center 2007) 

Owner Acres Percent 
BLM 1,272,968 40%
USFS 1,142,994 36%
Private Lands 596,237 19%
State of Wyoming 122,999 4%
Other (open water) 32,888 1%
Total 3,168,086 100%

* Data from GIS Land Cover dataset does not specify ownership of water coverage 

 
Two major wilderness areas in Sublette County include the Bridger Wilderness and the Gros Ventre 
Wilderness.  The county’s federal lands offer a wealth of recreational opportunities, including hiking, 
mountain biking, rock climbing, snowmobiling, hunting, and downhill and cross-country skiing.   
 
According to the U.S. Census Bureau, Sublette County’s estimated population was 7,925 in 2007.  In 
addition to Big Piney, Marbleton, and Pinedale, other Sublette County towns include Cora, Daniel, 
Boulder, and Bondurant.  Pinedale is the county seat and the largest town in the county with an estimated 
population of 2,043 in 2007.  After grade school, students from LaBarge (in Lincoln County) attend high 
school in the Sublette County School District No. 9.  (Note: School attendance numbers will include La 
Barge residents; otherwise, La Barge data were not incorporated into the document.) 
 
1.3.2 Data Sources 
 
For the purpose of analyzing recent trends, current data for Sublette County were requested from state and 
county personnel.  Much of the county-specific data were provided by Jeffery Jacquet, former 
socioeconomic analyst for Sublette County, and Laurie Latta, coordinator of the Sublette Community 
Partnership.  Additional data were gathered from federal, state, and county database clearinghouses; 
related reports; and personal communication with county and town personnel and employees and 
representatives of the private sector.  The results are summarized in tables and figures throughout the 
document.  Trends and statistics are presented, and projections are quantified and explained for multiple 
subject areas. 
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In certain areas of the report, requested data either was not supplied or was supplied too late to be 
incorporated.  While ERG received information from all companies with extensive oil and gas production 
in Sublette County, the industry questionnaire discussed in Appendix A was not returned by many of the 
smaller companies in Sublette or surrounding counties.         

 
1.3.2.1 Industry 
 
Data regarding industry development were supplied by the Wyoming Oil and Gas Conservation 
Commission, eight oil and gas companies operating in Sublette County, and the Pinedale Bureau of Land 
Management (BLM) Office.  Data were taken from related NEPA documents as well, including the 
Pinedale RMP, the Jonah Infill Drilling Project (JIDP) Final Environmental Impact Statement (FEIS), and 
the Pinedale Anticline Final Supplemental Environmental Impact Statement (FSEIS). 

 
1.3.2.2 Population 
 
Population information came from the following sources: 
 
 United States Census Bureau (2009) 
 Wyoming Department of Administration and Information Economic Analysis Division (2009) 
 Wyoming Department of Revenue (2009) 
 

1.3.2.3 Employment 
 
Statistics for employment were collected from the U.S. Department of Labor, Bureau of Labor Statistics 
(BLS) website (United States Department of Labor 2008b).  In 2001, the federal government changed the 
classification system used to report employment and wages.  It was changed from the Standard Industrial 
Classification (SIC) to the North American Industry Classification System (NAICS).  At this time, some 
industry classifications were broken into smaller categories, some were combined into larger categories, 
and some were reclassified into a different industry sector.  Because of this, employment and wage data 
by sector were not directly compared with any data before 2001. At the time of collection for this report, 
2007 data were the most up-to-date data available. 
 
Customized tables were created from the State and County Employment and Wages section of the BLS 
website, which supplies data for the Quarterly Census of Employment and Wages (2001 forward).  Our 
query specified all private establishments within Sublette County.  For each major industry (with a two-
digit NAICS code) ERG selected five attributes to compare: number of employees, number of 
establishments, total wages in thousands, average weekly pay, and average annual wage.   
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Since each BLS employment sector made up a considerably smaller percentage of the employment 
population than the Mining Sector, some employment sectors were combined for overall comparison with 
the Mining Sector.  For example, Chapter 6 shows the largest employment sectors (aside from mining) are 
Construction and Manufacturing (combined BLS sectors NAICS 23, 31, 32, and 33), Retail Trade 
(combined BLS sectors NAICS 42, 44, and 45), and Arts, Food and Accommodations (combined BLS 
sectors NAICS 71 and 72). 
 
Unemployment data came from the United States Department of Labor and the State of Wyoming 
Department of Employment. 
 

1.3.2.4 Public Services/Quality of Living 
 
Housing numbers were derived from information from the United States Census Bureau, Wyoming 
Community Development Authority, Wyoming Department of Administration and Information Economic 
Analysis Division, and the Wyoming Department of Revenue.  Median family income information was 
obtained from the U.S. Department of Housing and Urban Development.  Housing costs were collected 
from the Wyoming Department of Administration and Information Economic Analysis Division; 
additional information was gathered from the Wyoming Community Development Authority. 
 
Information regarding school enrollment numbers came from the district offices at School District No. 1 
and School District No. 9.  Supplemental statistical information came from the Wyoming Department of 
Education. 
 
Data for the Transportation section were collected from the Wyoming Department of Transportation 
(WYDOT) statewide database, the Pinedale WYDOT office, and the Sublette County Road and Bridge 
Department.  Traffic count information was supplied by WYDOT in the form of a statewide database.  
The database was queried for selected points along roads and highways in Sublette County.  The 
WYDOT traffic count database provided year-by-year traffic estimates specific to sections of highways 
and offered traffic estimates both for all vehicles and for heavy trucks alone. 
 
General crime data came from the Unified Crime Reports and Wyoming Attorney General’s Office, 
Division of Criminal Investigation.  Current data or county-specific data not included in the reports were 
supplied by Richard Russell, Wyoming Unified Crime Reporting program manager.  Circuit court data 
were extracted from the Circuit Court Monthly Activity Reports; however, information regarding circuit 
court appearances came from Curt Haws, Circuit Court judge, Circuit Court of the Ninth Judicial District 
in Sublette County.  Data for the Sublette County Jail were supplied by Lieutenant Wes Johnston of the 
Sublette County Sheriff’s Department.  Data regarding emergency medical services and patient visits 
were collected from the Sublette County Rural Health Care District.  
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Water and sanitary waste data were collected from the clerk at the Big Piney town offices and from the 
assistant clerk at the Marbleton town offices.  The town of Pinedale was unable to supply usage data for 
its water and sewer. However, Pinedale recently upgraded its sewer treatment plantto accommodate the 
increase in population.  
Data sources for solid waste included Rick Hoffman, Sublette County supervisor, who supplied data on 
tonnage for the Sublette County Landfill and Materials Analysis Reports by Account; Colleen Grandsen, 
owner/operator of BNC Trash Service; and Marti Seipp, Sublette Citizens for Recycling Impact Analysis. 
 
Data regarding social and cultural changes from the natural gas development are largely qualitative in 
nature, consisting of interviews and surveys performed by the University of Wyoming and other state 
agencies, as well as interviews that have appeared in the media.  
 

1.3.2.5 Economy and Revenue 
 
Information regarding Sublette County and municipal revenues was collected from the Wyoming 
Department of Revenue and the Wyoming Legislative Service Office.  County and municipal 
expenditures were extracted from the Sublette County budgets and the municipal budgets for Big Piney, 
Marbleton, and Pinedale.  
 

1.3.3 Data Analysis 
 
Analyses of past and current trends in population, employment and income, public services and quality of 
living, and economy and revenues are summarized in tables and figures throughout the document.  As 
data were available, trends from 1990 onward and from 2000 onward are presented and compared.  
Qualitative and anecdotal information supplemented quantitative information where data were lacking. 
 
ERG estimated the economic effects resulting from oil and gas development in Sublette County using the 
IMPLAN® economic impact modeling system.  Scenarios were analyzed for 2009 to 2018 using figures 
from the JIDP FEIS and Pinedale Anticline FSEIS ranging from 555 new wells in 2009 to 529 new wells 
in 2018.  Economic effects on Sublette County including direct, indirect, and induced effects were 
reported.  Indirect effects include employment effects arising from inter-industry effects.  Induced effects 
result from household expenditures in the input/output analysis.  Direct-hire labor force for drilling and 
production was based on the JIDP FEIS and Pinedale Anticline FSEIS.  All numbers are reported in 
average job equivalents (AJEs).  
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1.3.4 Public Input and Review 
 
A Preliminary Draft Report of the Phase II Socioeconomic Impact Study was released in April, 2009 to 
the Sublette County commissioners and clerk, the mayors and clerks of Big Piney, Marbleton, and 
Pinedale, and the Sublette Community Partnership.  Face-to-face meetings were held in May, 2009 with 
the clerks of Big Piney, Marbleton, Pinedale, and Sublette County to verify financial data contained in the 
report. Corrections were noted and the report was revised accordingly. 
 
A Draft Report of the Phase II Socioeconomic Impact Study was released in June, 2009 to local 
government as described above; 23 energy companies operating within Sublette County; the Petroleum 
Association of Wyoming; and local, state, and national BLM offices. Forty copies of the Draft Report 
were distributed. No comments or corrections were received.  
 
 The Draft Report of the Phase II Study was posted on the Sublette County web site in July, 2009 for 
public review.  No comments or corrections were received. 
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2.   POPULATION 
 

2.1 POPULATION TRENDS 
 
Since its inception in 1921, Sublette County has maintained its position as one of the least populated 
counties in Wyoming, both in total population and in population per square mile.  Between 1930 and 
1990, Sublette consistently ranked in the bottom three of Wyoming’s 23 counties in overall population.  
During the same time period the county ranked either 22nd or 23rd in population density, never rising 
above one person/square mile.  The 2000 census showed small movement in these categories when 
Sublette County population reached 5,920 residents, rising to 20th of 23 in total population and attaining a 
population density of 1.21 persons/square mile.  
 
Despite the low overall population numbers, the number of residents in Sublette County has grown at a 
relatively rapid pace over the past 15 years.  A main contributor to population growth is oil and gas 
development in and around the county.  In the early 1990s a struggling economy in California caused a 
large outflow of population from that state (Liu 2007).  This outflow went mainly into neighboring states 
and the nearby Rocky Mountain region (Liu 2007).  From 1991 to 1995, the state of Wyoming showed a 
1% yearly increase in population, which for the prior decade (1981 through 1990) had declined about 1% 
per year.  This trend decreased as the California economy strengthened in the late 1990s (Liu 2007).  
However, as the emigration from California into Wyoming was declining, the oil and gas industry was 
growing in and around Sublette County, causing the population to remain on the rise.  Based on historical 
trends, the county’s population would be expected to increase 20% between 2000 and 2010; however, 
with the increased growth rate from 2000 to 2006 due to the oil and gas activity, population is expected to 
rise 30% between 2000 and 2010 (Jacquet 2006).  The population has increased to the point that it is 
stressing the infrastructure designed to support it (Jensen 2007; Town of Big Piney 2007a; Town of 
Marbleton 2007a).  From county offices to local diners, businesses are short staffed and/or require more 
space to operate under the increased workload (Jensen 2007; Lankford 2007; Town of Big Piney 2007a; 
Town of Marbleton 2007a).  Compounding the problem is the transient nature of much of the oil and gas 
workforce, which makes the population difficult to track and the impact to county infrastructure hard to 
determine.  (Town of Marbleton 2007a). 
 
Since 2000, county population has increased from 5,920 people in 2000 to an estimated 7,925 people in 
2007.  The town of Pinedale holds the largest portion of the population with 2,043 people in 2007, 
followed by Marbleton at 919 and Big Piney at 476.  Table 2-1 shows the population trends for Big Piney, 
Marbleton, Pinedale, and Sublette County from 2000 to 2007.  Overall growth within the county was 
slightly under 34% during this period, averaging an annual gain of 286 people. 
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Table 2-1 Population for Sublette County and Municipalities 2000–2007 (Wyoming Department of 
Administration and Information 2008) 

Year Big Piney Marbleton Pinedale Sublette County 
2000 408 720 1,402 5,920
2001 404 712 1,383 5,897
2002 421 742 1,433 6,145
2003 431 762 1,479 6,317
2004 438 780 1,545 6,575
2005 451 806 1,647 6,880
2006 453 848 1,818 7,241
2007 476 919 2,043 7,925

Percentage Growth 16.67% 27.64% 45.72% 33.86%

 
In contrast to the 34% population growth seen in Sublette County during this decade, the historical 
population growth was much smaller. As seen in Table 2-2, the county gained an average of 48 residents 
each year between 1930 and 1990, increasing to 108 residents each year between 1990 and 2000.  
 
Table 2-2 Population growth in Sublette County 1930–2000 (Wyoming Department of Administration and 
Information 2002, 2008) 

Year Sublette County Population 
1930 1,944 
1940 2,778 
1950 2,481 
1960 3,778 
1970 3,755 
1980 4,548 
1990 4,843 
2000 5,920 

 
Sublette County’s growing population correlates with the increase in oil and gas drilling in the area as oil 
industry workers and their families relocate to the area.  While energy development is not the only factor 
influencing population growth, the industry does influence the county’s population.  Figure 2-1 illustrates 
a relationship between population and energy activity, displaying annual population counts and the annual 
number of wells drilled within the county.  Both trends show a marked change between 2000 and 2002, 
showing an increase in the annual rates of population change and the number of wells drilled.   
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Figure 2-1 Population change and wells drilled annually 1990–2007 (Wyoming Oil and Gas Commission 
2007)  

 

2.1.1 Age Demographics 
 

As a component of population growth, age demographics are changing in Sublette County.  The number 
of young workers is rising as energy development increases, notably in the population segment between 
the ages of 15 and 24.  Figure 2-2 shows that the 15–24 age group in Sublette County grew approximately 
60% between 2000 and 2007.  This contrasts with statewide demographics showing that the proportion of 
young people remained relatively stable during the same time period, even decreasing in the 25–44 age 
group.   
 
In addition, Figure 2-2 shows that the 55–64 age group increased over 50% during the current decade.  It 
is unknown whether the growth in this demographic segment is linked to the energy industry.  While it is 
not likely that the energy industry employs a large number of workers in this age group, it is a possibility.  
It is also reasonable to assume that retirees or those nearing retirement age would choose to relocate to 
Sublette County, regardless of any industry affiliation. 
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Figure 2-2 Sublette County and the State of Wyoming population age classes percent change 2000–2007 
(United States Census Bureau 2007) 
 

2.1.2 Organic vs. Energy-Related Growth 
 
As stated previously, population in Sublette County increased by an average of 48 residents per year 
between 1930 and 1990, and then grew by approximately 108 new residents annually between 1990 and 
2000.  Following this most recent growth trend, Sublette County’s population would be expected to 
increase by 749 persons by the year 2007 to total 6,679 residents.  However, the actual population growth 
began substantially deviating from that trend in 2004, and by 2007 the population was 1,243 people 
higher than would have been expected.  This change can be strongly correlated with the presence of the 
energy industry.  
 
The difference between the natural, or organic, population growth rate of the 1990s and the energy-
impacted growth rate of the 2000s is illustrated in Figure 2-3.  The latest surge in oil and gas drilling 
commenced in 2000 and rose sharply to reach 100 wells per year by 2004.  The organic population 
growth line closely follows the actual population count until 2004, and then also sharply rises.  The 
increases in well drilling and population are similar in timing and rate, strongly suggesting cause and 
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effect.  Drilling activity in Figure 2-3 reflects actual figures to present, then projected figures based on 
estimated drilling schedules in the Jonah and Pinedale Anticline fields.  

 

 
Figure 2-3 Organic population growth and energy-impacted population growth compared with annual well 
completions (Wyoming Department of Administration and Information 2002, 2008) 

 

2.2 PROJECTIONS THROUGH LIFE OF PLAN 
 

2.2.1 State of Wyoming Population Projections 
 
Sublette County’s population is expected to continue increasing through 2018, the estimated peak 
employment year.  The Wyoming Department of Administration and Information estimates county 
populations through 2030 using U.S. Census Bureau data.  As the last official census was in 2000, before 
the latest surge in energy development in Sublette County, these estimates likely underestimate Sublette 
County’s population.  However, these estimates are supplied in Table 2-3 for 2010, 2015, 2018, and 2020.  
It is interesting to note that the Department of Administration and Information projects an annual 
population increase of 420 persons between 2010 and 2020, which is even larger than the 286-person 
increase seen between 2000 and 2007. 
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Table 2-3 Population projections through 2020 (Wyoming Department of Administration and Information 
2008) 

Year Big Piney Marbleton Pinedale Sublette County 

2010 551 1,063 2,364 9,170

2015 673 1,299 2,887 11,200

2018 748 1,445 3,212 12,460

2020 803 1,550 3,447 13,370

 

2.2.2 Energy Industry Population Projections 
  
Oil and gas companies operating in Sublette County, Wyoming were recently surveyed regarding drilling 
projections, personnel counts, and other business-related issues.  Complete results from this survey are 
tabulated in Appendix A of this report.  Pertinent information from the industry survey is also included 
throughout the report.  Regarding population, the questionnaire stated, “Please provide the following:  
total number of employees (contract, subcontract, part- and full-time) working in Sublette County during 
2007 and 2008 and projected for 2009, including information you may have regarding families who 
accompany employees to the area” (Ecosystem Research Group 2008a).  Some respondents supplied data 
that included employee and family size numbers.  When companies did not include family size 
information ERG assumed an average family size of 3.1 persons, which is the value used by several 
companies who provided family size estimates. 
 
The industry responses indicated an increase of personnel living in the county between 2007 and 2008 
with a slight drop in 2009.  Table 2-4 presents summarized responses.  Note that industry responses were 
limited to the eight of 23 companies operating within Sublette County; data is limited accordingly.  
Worker and family member count was 1,478 in 2007, 1,702 in 2008, and 1,630 in 2009.  It is important to 
note that these estimates do not include responses from all companies surveyed, as some companies either 
provided incomplete or no information. 
 
Table 2-4 Number of personnel and family members living in Sublette County (Ecosystem Research Group 
2008a) 

Year Workers and Family Members 

2007 1,478 

2008 1,702 

2009 1,630 

 
The U.S. Census Bureau conducts population counts each decade and estimates population growth for the 
subsequent ten-year period until another count is conducted.  It is likely the current intercensal population 
estimates do not include energy workers or their families, as the 2000 census was taken before oil and gas 
development in Sublette County gained a strong presence. Table 2-5 shows the intercensal and industry 
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population estimates for 2009 to 2018.  For 2010 to 2018, ERG estimated the industry workforce from 
industry’s estimates for 2007–2009. Recognizing that these values are only approximations, ERG treated 
the sum as a midpoint with a deviation of plus or minus 15%.  Thus the total population projection value 
of 10,380 residents in 2009 could range from a low of 8,823 to a high of 11,937.    
 
Table 2-5 Sublette County total population estimates (Ecosystem Research Group 2008a; Wyoming 
Department of Administration and Information 2008) 

Year Census Estimate 
Industry 
Estimate 

Total Population 
Estimate 

Low Population 
Projection 

High Population 
Projection 

2009 8,750 1,630 10,380 8,823 11,937
2010 9,170 1,638 10,808 9,187 12,429

2011 9,600 1,552 11,152 9,479 12,825

2012 10,050 1,524 11,574 9,838 13,310

2013 10,420 1,557 11,977 10,180 13,774

2014 10,800 1,141 11,941 10,150 13,732

2015 11,200 1,122 12,322 10,474 14,170

2016 11,600 1,116 12,716 10,809 14,623

2017 12,020 1,109 13,129 11,160 15,098

2018 12,460 1,122 13,582 11,545 15,619
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3.   FINANCIAL TRENDS – REVENUES 
 

3.1 INTRODUCTION 
 
The oil and gas industry has long been a fixture in the state of Wyoming.  Since the beginning of oil and 
gas exploration in the late 1800s, Wyoming’s petroleum industry has been an important, and often vital, 
economic component affecting state, county, town, and individual finances. 
 
With a state population of 515,000 and almost 98,000 square miles of land, the ratio of five residents per 
square mile suggests that activities such as creating and maintaining infrastructure and providing social 
services to rural residents would place a heavy burden on taxpayers. However, mineral revenues 
(including those from oil and gas production) contribute significantly to an array of infrastructure 
elements such as building roads, constructing schools, providing social services, developing water 
systems, and funding local and state government operations.  At an average of 59.051 mills in 2008, 
taxpayers in Sublette County have one of the lowest mill levies in the state, approximately 4.252 mills 
lower than the 2008 statewide average levy of 64.303 mills.  
 
Revenues flowing into Sublette County and its municipalities originate from several sources and vary 
widely in their overall contribution to government revenues.  Some income streams, such as county ad 
valorem taxes and state sales and use taxes, are paid by residents, local businesses, and the oil and gas 
industry operating within the county.  Other sources of revenue, such as severance taxes, federal mineral 
royalties, and payments in lieu of taxes, are paid solely by energy operators and/or the federal 
government.  This section describes the major revenue sources in Sublette County and analyzes their 
historical changes.  
 
Of particular interest in this section is the analysis of taxes paid by energy operators within Sublette 
County.  Communities often assume that the impacts of energy development and the cost to mitigate them 
are offset by the increased revenues generated by development activities.  This assumption does not hold 
true for Sublette County and is a focus of this report.  A careful review of revenues, expenditures, and 
energy-related impacts finds that the current structure of revenue generation and distribution does not 
adequately fund the necessary infrastructure improvements required in Sublette County.  This is not to say 
the taxes paid by energy companies are insufficient to compensate for their impact in local communities.  
Rather, an insufficient percentage of those taxes are returned to or retained by Sublette County.  Chapter 
3, in conjunction with the discussion of fiscal expenditures contained in Chapter 4, provides detailed 
support of this assertion.  
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3.2 SALES AND USE TAX 
 
Wyoming collects sales taxes on goods purchased within its borders and assesses a use tax on items 
purchased outside Wyoming but destined for use within the state.  The base rate of taxation on these 
transactions is 4%.  Sales and use taxes are collected and distributed by the state, with distributions 
allocated as follows (State of Wyoming 2008): 
 
 30% is returned to the originating county and/or municipality; 
 1% is retained for state-wide distribution and administrative overhead; and 
 69% is retained for usage by the state.  
 
In addition, counties have the option to assess an additional 1% optional sales tax and/or 1% capital 
facilities tax, subject to voter approval.  Where assessed, the state retains 1% of these funds for 
administrative overhead and the remaining 99% is returned to the originating jurisdiction.  These optional 
levies are not assessed by Sublette County at this time, which gives county residents one of the lowest tax 
rates in Wyoming.  Fremont, Park, and Washakie counties join Sublette in assessing the minimal sales 
and use tax rate of 4% (Wyoming Economic Analysis Division 2008).  
 
Table 3-1 and Figure 3-1 provide historical data on sales and use tax distributions between 1989 and 
2008.  In all cases this revenue stream increased noticeably in 1998 and 2001 and maintained rapid 
growth between 2003 and 2007.  Overall, receipts grew exponentially during this twenty year period, 
ranging from a low of 3,182% for Big Piney to 5,600%–5,900% for Marbleton, Pinedale, and Sublette 
County.  It should be noted that the revenue generated through sales and use tax is the major stream of 
income for the towns in Sublette County.  Figure 3-1 displays county-wide sales and use tax distributions.   
 
Table 3-1 Sales and use tax annual distributions, 1989–2008 (Wyoming Department of Revenue 2009) 

Fiscal Year Big Piney Marbleton Pinedale Sublette County 
County-wide 
Sales and Use 
Distributions 

1989 $51,880 $52,593 $104,384 $236,467 $445,324
1990 $71,579 $72,563 $144,019 $326,255 $614,416
1991 $71,287 $73,587 $145,467 $328,761 $619,102
1992 $60,194 $84,092 $156,685 $341,443 $642,414
1993 $57,918 $80,913 $150,761 $328,534 $618,126
1994 $63,285 $88,410 $164,730 $358,975 $675,400
1995 $73,719 $102,986 $191,889 $418,160 $786,754
1996 $70,914 $99,068 $184,590 $402,253 $756,825
1997 $96,901 $135,351 $252,168 $549,552 $1,033,972
1998 $200,973 $289,555 $513,892 $1,139,434 $2,143,854
1999 $216,458 $302,278 $563,076 $1,227,229 $2,309,041
2000 $231,331 $323,049 $601,767 $1,311,557 $2,467,704
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Fiscal Year Big Piney Marbleton Pinedale Sublette County 
County-wide 
Sales and Use 
Distributions 

2001 $402,442 $562,000 $1,046,881 $2,281,686 $4,293,009
2002 $399,802 $705,533 $1,383,628 $3,312,084 $5,801,047
2003 $418,178 $737,961 $1,447,224 $3,507,905 $6,111,268
2004 $567,647 $1,010,272 $2,044,204 $4,729,477 $8,351,600
2005 $789,003 $1,401,281 $2,831,643 $6,614,682 $11,636,609
2006 $1,105,566 $1,958,458 $3,980,769 $9,233,764 $16,278,557
2007 $1,620,713 $2,862,616 $5,771,071 $13,499,463 $23,753,863
2008 $1,702,453 $3,008,499 $6,074,692 $14,187,892 $24,973,536

 

 
Figure 3-1 County-wide historical sales and use tax distributions, 1989–2008 (Wyoming Department of 
Revenue 2009) 

 
In 2002 the Wyoming Department of Revenue began to provide detailed information on sales and use tax 
receipts by business class.   Table 3-2 shows the Mining Sector is responsible for approximately half of 
the sales and use taxes generated within Sublette County.  Thus, the Mining Sector is a major contributor 
to the revenue stream from sales and use tax receipts. 
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Table 3-2 County-wide sales and use taxes by business class, 2002–2008 (Wyoming Department of Revenue 
2009) 

Fiscal Year 
County-wide Sales and 

Use Taxes 

County-wide Sales and 
Use Taxes Generated by 

Mining Sector 

Percentage of Sales and 
Use Taxes Generated by 

Mining Sector 
2002 $21,059,373 $9,877,876 47%

2003 $21,082,472 $9,324,467 44%

2004 $28,291,190 $14,158,341 50%

2005 $37,580,227 $18,615,522 50%

2006 $52,568,766 $26,543,808 50%

2007 $76,905,734 $39,215,156 51%

2008 $80,826,078 $41,612,387 51%

 

3.3 MUNICIPAL AND COUNTY AD VALOREM TAXES 
 

3.3.1 Assessed Value and Millage  
 
The Wyoming Department of Revenue administers ad valorem taxes on behalf of local counties and 
municipalities.  For county residents and business owners, this tax is levied on industrial property, homes, 
and personal property.  Assessors in each county determine the fair market value for homes and property 
and then take 11.5% of that value to determine the taxable or assessed value of industrial property and 
9.5% of that value to determine the taxable or assessed value of homes and other real property. The 
taxable value is then multiplied by the appropriate mill levy, where each mill is equal to one-thousandth 
of the taxable value.  For example, a home with a fair market value of $1,000,000 would have a taxable 
value of $95,000 ($1,000,000*9.5%).  An assessment of 59.051 mills on this home (the 2008 mill levy in 
Sublette County) would result in a tax of $95,000*.059051, amounting to $5609.85.  
 
For energy operators, this tax is levied on minerals (including crude oil and natural gas) at 100% of the 
fair market value.  Thus, natural gas production valued at $1,000,000 taxed at 59.051 mills would result 
in a tax of $1,000,000*.059051, or $59,051.  
 
Table 3-3 shows the historical assessed values for Sublette County from 1989 through 2008.  The 
cumulative assessed value increased almost 80% between 2000 and 2001 and has remained in the $2 
billion to $4 billion dollar range in recent years.   
 
Table 3-3 County-wide assessed value, all property (Wyoming Department of Revenue 2009) 

Fiscal Year Grand Total Assessed Value 
1989 $145,323,076
1990 $198,335,636
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Fiscal Year Grand Total Assessed Value 
1991 $217,877,301
1992 $203,104,237
1993 $238,687,180
1994 $275,647,391
1995 $262,350,711
1996 $216,400,442
1997 $274,762,732
1998 $376,372,362
1999 $379,275,654
2000 $475,836,429
2001 $851,302,215
2002 $1,097,146,541
2003 $934,678,199
2004 $2,039,132,508
2005 $2,924,020,029
2006 $4,401,618,317
2007 $4,085,698,722
2008 $3,773,650,926

 
Millage varies by jurisdiction and by the financial need of each taxing jurisdiction.  For example, counties 
in Wyoming are permitted to assess a maximum of 12 mills and municipalities are allowed a maximum of 
8 mills.  Table 3-4 shows the 2008 mill levies assessed by tax districts within Sublette County.  Table 3-5 
shows historical mill levies assessed within the County from 1980 to 2008. 
 
Table 3-4 Sublette County mill levies, 2008 (Sublette County Assessor 2008) 
Tax District  101 102 111 112 113 150 900 914 950 951 

Area Rural SW 
COR 

HOB 
RAN 

BLDR 
LAKE 

RED 
UP GR 

PINED
ALE 

RURAL MEAD 
CAN 

BIG 
PINEY 

MARB
LETON

County # 
Prefix 

01 03 11 12 13 02 09 14 08 07 

Fund 
Library 0.197 0.197 0.197 0.197 0.197 0.197 0.197 0.197 0.197 0.197

Fair 0.145 0.145 0.145 0.145 0.145 0.145 0.145 0.145 0.145 0.145
Museum 0.117 0.117 0.117 0.117 0.117 0.117 0.117 0.117 0.117 0.117
Airport 0.049 0.049 0.049 0.049 0.049 0.049 0.049 0.049 0.049 0.049

Recreation 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500
Other 

General 
Fund 

10.474 10.474 10.474 10.474 10.474 10.474 10.474 10.474 10.474 10.474

Total 
County 
General 

11.482 11.482 11.482 11.482 11.482 11.482 11.482 11.482 11.482 11.482

County Fire 0.518 0.518 0.518 0.518 0.518 0.518 0.518 0.518 0.518 0.518
Rural Health 2.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000
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Tax District  101 102 111 112 113 150 900 914 950 951 
Area Rural SW 

COR 
HOB 
RAN 

BLDR 
LAKE 

RED 
UP GR 

PINED
ALE 

RURAL MEAD 
CAN 

BIG 
PINEY 

MARB
LETON

County # 
Prefix 

01 03 11 12 13 02 09 14 08 07 

Weed & 
Pest 

0.229 0.229 0.229 0.229 0.229 0.229 0.229 0.229 0.229 0.229

Upper Gr 
Cemetery 

0.105 0 0.105 0.105 0.105 0.105 0 0 0 0

Big Piney 
Cemetery 

0 1.014 0 0 0 0 1.014 1.014 1.014 1.014

Improve 
District 

0 0 8.000 8.000 6.000 0 0 0 0 0

Town 
General 

0 0 0 0 0 8.000 0 0.000 8.000 8.000

School 
Foundation 

12.000 12.000 12.000 12.000 12.000 12.000 12.000 12.000 12.000 12.000

School 
Operating 

25.000 25.000 25.000 25.000 25.000 25.000 25.000 25.000 25.000 25.000

School 
Mandatory 6 

6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000

BOCES 0.500 0.500 0.500 0.500 0.500 0.500 0.600 0.600 0.600 0.600
School 

Recreation 
1.000 1.000 1.000 1.000 1.000 1.000 0.500 0.500 0.500 0.500

Total School 
Levy 

44.500 44.500 44.500 44.500 44.500 44.500 44.100 44.100 44.100 44.100

Total Mill 
Levy 

58.834 59.743 66.834 66.834 64.834 66.316 59.343 59.343 66.825 66.825

 
Table 3-5 Mill levies since 1980 (Sublette County Assessor 2009) 

Fiscal 
Year 

North 
Rural 101 

SW 
Corner 102 

Hoback 
111 

Boulder 
Lake 112 

Redstone 
Upper Gr 

113 

Pinedale 
150 

South 
Rural 900

Meadow 
Canyon 

114 

Big Piney 
950 

Marbleton 
951 

1980 61.242 58.583 0 0 0 81.101 56.229 0 63.731 81.306
1981 54.699 54.377 0 0 0 73.527 66.780 0 74.444 92.234
1982 58.162 56.205 0 0 0 75.254 58.687 0 66.291 78.225
1983 58.866 58.380 0 0 0 77.130 63.150 0 70.625 75.407
1984 59.237 58.453 0 0 0 69.372 63.119 0 70.220 80.140
1985 68.181 66.035 0 0 0 81.294 72.726 0 79.155 86.596
1986 62.869 60.464 0 0 0 77.083 63.080 0 70.492 77.640
1987 69.754 68.795 77.754 0 0 83.441 71.830 0 79.002 86.398
1988 69.750 68.266 77.750 0 0 83.861 67.802 0 74.802 82.295
1989 66.668 64.107 74.668 0 0 80.868 66.359 0 73.359 81.318
1990 63.653 60.934 71.653 0 0 78.905 69.396 0 68.667 87.589
1991 65.827 63.212 73.827 0 0 79.847 68.196 0 68.196 82.963
1992 64.141 62.885 72.141 72.141 0 78.680 70.299 0 77.474 85.617
1993 65.576 64.767 73.576 73.576 0 72.576 68.927 0 75.927 85.247
1994 63.671 62.581 71.671 71.671 0 71.059 64.841 0 72.229 80.508
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Fiscal 
Year 

North 
Rural 101 

SW 
Corner 102 

Hoback 
111 

Boulder 
Lake 112 

Redstone 
Upper Gr 

113 

Pinedale 
150 

South 
Rural 900

Meadow 
Canyon 

114 

Big Piney 
950 

Marbleton 
951 

1995 63.569 62.581 71.569 71.569 0 70.749 66.369 0 73.549 80.839
1996 65.017 64.376 73.017 73.017 0 72.090 69.612 0 76.685 84.738
1997 66.219 65.085 74.239 74.239 0 73.519 68.903 0 75.903 83.918
1998 60.842 60.634 68.842 68.842 0 67.842 62.750 0 69.750 76.726
1999 59.382 59.336 67.382 67.382 0 66.467 63.335 0 70.420 70.420
2000 59.447 59.564 67.447 67.447 0 88.846 62.232 70.232 69.631 69.631
2001 58.819 58.987 66.819 66.819 66.819 66.262 61.559 69.559 69.002 69.002
2002 58.248 58.450 66.248 66.248 66.248 65.248 61.150 69.150 68.150 68.150
2003 58.456 58.852 66.456 66.456 66.456 65.934 62.817 70.817 70.295 66.295
2004 58.654 58.723 66.654 66.654 66.654 66.345 60.509 68.509 68.200 64.200
2005 58.219 58.984 66.219 66.219 66.219 65.820 59.084 67.084 66.685 62.685
2006 58.294 58.979 66.294 66.294 66.294 66.086 69.079 67.079 66.871 65.871
2007 59.173 59.882 67.173 67.173 67.173 66.428 59.482 67.482 66.737 66.737
2008 58.834 59.743 66.834 66.834 64.834 66.316 59.343 59.343 66.825 66.825

 

3.3.2 Assessed Taxes 
 
In Sublette County, the ad valorem revenue from oil and gas entities is the most financially significant 
component assessed for taxation. Table 3-6 displays the historical 12-mill ad valorem revenues for 
Sublette County.  Between 2000 and 2008, the energy industry contribution to county taxes increased 
from 78% to over 90%.  
 
Table 3-6 Sublette County ad valorem taxes assessed, 2000–2008 (Sublette County 2000, 2001, 2002, 2003, 
2004, 2005, 2006, 2007, 2008; Wyoming Department of Revenue 2009) 

Fiscal Year 
Total Ad Valorem 

Taxes Assessed 

Ad Valorem Taxes 
Paid by Energy 

Operators 

Industrial and 
Personal Property 

Taxes 

Percentage of Ad 
Valorem Taxes Paid 

by Energy 
Operators 

2000 $5,702,263 $4,466,583 $1,235,680 78.33%
2001 $10,207,862 $8,840,008 $1,367,854 86.60%
2002 $13,150,261 $11,649,816 $1,500,445 88.59%
2003 $11,206,742 $9,544,782 $1,661,960 85.17%
2004 $24,463,210 $22,559,972 $1,903,238 92.22%
2005 $35,078,515 $32,812,443 $2,266,072 93.54%
2006 $52,812,941 $49,992,730 $2,820,211 94.66%
2007 $48,999,127 $45,485,890 $3,513,237 92.83%
2008 $45,260,346 $40,892,723 $4,367,623 90.35%

 
Natural gas is the primary mineral produced within Sublette County, with oil a distant second.  Two 
components determine the taxable value of produced minerals: the amount of mineral produced and the 
market value of that mineral.  Natural gas production is measured in millions of cubic feet (mcf) and oil is 
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measured in barrels (bbl).  As seen in Table 3-8, approximately 935 million units of natural gas were 
taxed in 2008 at a market value of $3.61/unit, totaling slightly over $3 billion in taxable value.  Crude oil 
had a much higher market value in 2008, with prices of $54.74/bbl for normally producing wells and 
$51.92/bbl for stripper wells.  Note than stripper wells are defined as those who produce less than 10 
barrels of oil a day or 60,000 to 75,000 cubic feet of natural gas a day.  The Wyoming Department of 
Revenue identifies oil-producing stripper wells but not gas-producing stripper wells. 
 
Table 3-7 Number of wells in production in Sublette County (Wyoming Oil and Gas Conservation 
Commission 2008) 

Year Wells in Production 
2000 1,733 
2001 1,930 
2002 2,114 
2003 2,306 
2004 2,339 
2005 2,625 
2006 3,035 
2007 3,436 
2008 4,274 

 
Table 3-8 Taxable values per units and total assessed valuation, 2001–2008 (Wyoming Department of 
Revenue 2009) 

Fiscal 
Year 

Mcf of 
Taxable 

Natural Gas 

Value 
per Mcf 

Taxable Value 
of Natural Gas 

Barrels of 
Taxable Oil 

Value per 
Barrel 

(Crude) 

Value per 
Barrel 

(Stripper) 

Taxable 
Value of Oil

1989 41,128,147 $1.53 $61,294,407 993,984 $12.42 $13.10 $14,604,970
1990 164,166,733 $1.16 $108,242,786 1,119,967 $15.33 $16.27 $19,358,349
1991 190,571,783 $1.16 $127,434,897 971,851 $20.32 $22.76 $20,490,880
1992 192,356,500 $1.06 $117,574,163 906,930 $17.06 $19.58 $16,213,153
1993 181,973,239 $1.13 $143,330,148 923,951 $16.18 $18.73 $16,381,422
1994 178,464,995 $1.32 $176,419,309 901,702 $13.02 $15.18 $14,972,639
1995 177,214,149 $1.11 $161,886,490 954,010 $12.50 $15.49 $15,958,743
1996 163,031,459 $0.86 $109,148,027 1,135,340 $14.28 $16.46 $20,027,642
1997 170,344,696 $1.19 $154,159,492 1,460,198 $18.17 $19.11 $29,593,476
1998 203,097,634 $1.44 $245,693,162 1,930,650 $15.89 $17.09 $37,058,944
1999 218,342,931 $1.29 $255,842,028 2,148,333 $9.56 $9.94 $26,310,216
2000 242,364,103 NA* $325,135,208 2,705,264 NA NA $47,232,889
2001 278,566,815 $2.60 $649,534,420 3,321,822 $24.47 $26.61 $87,042,840
2002 335,670,667 $2.80 $888,651,595 3,609,541 $19.53 $20.65 $82,918,541
2003 421,361,317 $1.63 $699,588,667 4,229,104 $20.40 $21.87 $96,521,338
2004 512,010,402 $3.20 $1,758,636,617 4,488,555 $24.74 $24.98 $121,548,006
2005 603,172,194 $4.02 $2,564,144,305 4,655,819 $32.82 $33.19 $170,447,231
2006 808,530,579 $5.22 $3,915,189,492 5,144,424 $42.60 $44.35 $250,566,079
2007 888,533,277 $4.34 $3,469,877,790 5,731,150 $49.70 $53.49 $321,338,404
2008 935,946,345 $3.61 $3,007,854,575 7,026,826 $54.74 $51.92 $399,677,772
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*2000 data not available from Mineral Tax Division 

 
In addition to county-wide levies, each jurisdiction within Sublette County collects taxes from local 
residents and businesses.  Historical data on these assessments are shown in Figure 3-2 through Figure 
3-5 for the municipalities and the county.  Each jurisdiction exhibits a positive trend in the growth of 
annual receipts, but there is a marked difference between the county and municipalities.   
 
Table 3-9 Municipal and county taxes levied, 1992–2008 (Wyoming Department of Revenue 2009) 

Fiscal Year Big Piney Marbleton Pinedale 
Total Municipal 

Taxes 
County Taxes 

1992 $10,024 $26,762 $60,507 $97,293 $2,431,599
1993 $10,959 $26,667 $37,905 $75,531 $2,856,598
1994 $11,170 $27,332 $43,338 $81,840 $3,302,572
1995 $10,883 $28,211 $51,502 $90,596 $3,140,300
1996 $10,710 $27,906 $61,972 $100,588 $2,586,772
1997 $11,050 $28,973 $67,773 $107,796 $3,285,492
1998 $11,103 $29,935 $69,843 $110,881 $4,228,094
1999 $11,837 $15,681 $71,916 $99,434 $4,539,936
2000 $12,118 $16,599 $74,756 $103,473 $5,702,263
2001 $12,368 $17,679 $81,470 $111,517 $10,207,862
2002 $13,535 $19,373 $91,084 $123,992 $13,150,261
2003 $15,247 $11,504 $105,737 $132,488 $11,206,742
2004 $16,575 $13,657 $121,324 $151,556 $24,463,210
2005 $19,230 $14,857 $146,052 $180,139 $35,078,515
2006 $31,687 $28,775 $184,523 $244,985 $52,812,941
2007 $39,654 $43,648 $230,881 $314,183 $48,999,127
2008 $31,577 $50,678 $280,115 $362,370 $45,260,346

Overall Change 
1992-2008 

215% 89% 363% 272% 1,761%

 
During the 16 year period depicted in the figures, Big Piney, Marbleton, and Pinedale receipts increased 
215%, 89%, and 363%, respectively.  However, these figures are somewhat misleading. Big Piney’s 
annual municipal tax revenue increased from $10,024 in 1992 to $31,577 in 2008. Thus, the 215% 
increase in receipts amounted to an actual increase of only $21,553.  Marbleton’s situation changed in a 
similar fashion—the 89% increase in receipts translated to $23,916.  In contrast, Sublette County tax 
levies grew over 1761% during the same time frame, jumping from approximately $2.4 million in 1992 to 
$45.3 million in 2008. 
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Figure 3-2 Big Piney municipal taxes levied, 1992–2008 (Wyoming Department of Revenue 2009) 
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Figure 3-3 Marbleton municipal taxes levied, 1992–2008 (Wyoming Department of Revenue 2009) 
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Figure 3-4 Pinedale municipal taxes levied, 1992–2008 (Wyoming Department of Revenue 2009)  
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Figure 3-5 Sublette County taxes levied, 1992–2008 (Wyoming Department of Revenue 2009) 

 
The disparity in revenue increases between Sublette County and its municipalities is more prominently 
displayed in Figure 3-6.  Combined municipal income for Big Piney, Marbleton, and Pinedale is charted 
against Sublette County ad valorem income for the years 1992–2008.  County revenue is easy to see in 
this figure, but municipal revenues are much less in comparison and are visible as small bars. Viewed in 
this manner, municipal income growth is insignificant compared to the increase in county ad valorem tax 
revenue.  The reader should note that between 1992 and 2001, the energy industry had little presence in 
the county.  Energy development activity increased beginning in 2002.  
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Figure 3-6 County and combined municipal taxes levied, 1992–2008 (Wyoming Department of Revenue 2009) 
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distributions from 2000 to 2008 are provided in Table 3-10.  PILT is distributed according to the number 
of entitlement acres; Sublette County has 2,431,285 entitlement acres (University of Wyoming 2009).        
 
Table 3-10 Sublette County PILT revenue, 2000–2008 (University of Wyoming 2009) 

Fiscal Year Payment per Entitlement Acre PILT Revenue 
2000 $0.11 $256,483
2001 $0.15 $371,922
2002 $0.16 $391,914
2003 $0.18 $442,097
2004 $0.19 $461,105
2005 $0.20 $481,089
2006 $0.20 $491,999
2007 $0.20 $487,682
2008 $0.20 $484,197

 

3.5 TAX STRUCTURES SPECIFIC TO THE ENERGY INDUSTRY 
 

3.5.1 Federal Mineral Royalty Taxes 
 
The state of Wyoming and its counties benefit financially from oil and gas extraction operations 
conducted on federal lands. Production is assessed at an average royalty rate of approximately 12.5%.  
The federal government retains 51% of these fees and returns the remaining 49% to the state (Etchart 
2009).  Wyoming distributes Federal Mineral Royalty (FMR) receipts as follows (Temte 2007): 
 
 The first $200 million is distributed among the University of Wyoming; School Foundation Program; 

Highway Fund; County Roads Fund; cities and towns; cities, towns, and counties capital construction; and 
school account; with 1% allocated to the state General Fund. 

 
 One-third of the remaining funds are distributed to the School Foundation Program. 
 
 Two-thirds of the remaining funds are distributed to the state Budget Reserve Account. 
 

While Wyoming distributes a small amount of FMR monies directly to towns within the state, counties do 
not receive direct FMR funding.  Distribution is based on population. 
 
The Federal Minerals Management Service is responsible for managing FMR funds. Funds are tracked 
several ways, including by county of origin. Table 3-11 shows the historical return of FMR taxes to 
Wyoming, identifying funds attributed to production in Sublette County.  The percentage of total 
Wyoming FMR attributed to Sublette County energy extraction increased between 1996 and 2000.  FMR 
distributions attributed to production in Sublette County from January to May 2002 are not available due 
to litigation issues related to the Cobell vs. Norton lawsuit regarding alleged mismanagement of 
Individual Indian Monies (IMM) trust accounts.  
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Table 3-11 FMR funds returned to Wyoming (Federal Mineral Management Service 2009) 

Fiscal Year 
Total FMR Distributed 

to Wyoming 

FMR Distributed to 
Wyoming Attributed to 
Production in Sublette 

County 

Percentage of Returned 
FMR Attributed to 

Production in Sublette 
County 

1996 $199,332,807 $8,778,314 4.40%
1997 $239,027,489 $16,897,025 7.07%
1998 $237,179,528 $23,811,308 10.04%
1999 $231,453,518 $21,659,476 9.36%
2000 $319,648,502 $40,423,327 12.65%
2001 $448,774,537 $80,604,143 17.96%
2002 $359,386,326* $43,746,086* 12.17%
2003 $467,266,554 $97,480,988 20.86%
2004 $564,332,554 $146,988,469 26.05%
2005 $878,524,871 $201,760,098 22.97%
2006 $1,072,479,293 $299,507,988 27.93%
2007 $925,261,906 $237,362,628 25.65%
2008 $1,270,987,013 $390,813,908 30.83%

* January to May 2002 data not available due to federal litigation issues. 

 
Table 3-12 FMR taxes paid on production in Sublette County (Federal Mineral Management Service 2009) 

Fiscal Year FMR Taxes Paid on Production in Sublette County 

1996 $17,556,329
1997 $33,794,063
1998 $47,622,547
1999 $43,318,953
2000 $80,846,655
2001  $161,208,285 
2002  $87,492,172* 
2003  $194,961,976 
2004  $293,976,937 
2005  $403,520,197 
2006  $599,015,975 
2007  $474,725,255 
2008  $781,627,816 

* January to May 2002 data not available due to federal litigation issues. 

 
Final distribution of FMR funds to Sublette County municipalities is summarized in Table 3-13.  While 
Sublette County operators paid over $781.6 million in FMR taxes during 2008, only $324,594, or 0.04%, 
was directly returned to the area. Furthermore, even though the total amount of FMR funds returned to 
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Wyoming in 2008 was $1,270,987,013, the combined percentage distributed to Big Piney, Pinedale, and 
Marbleton was 0.03%. 
 
Table 3-13 Historical State FMR tax distributions to Big Piney, Marbleton, and Pinedale (Federal Mineral 
Management Service 2009; Wyoming State Treasurer’s Office 2009) 

Fiscal 
Year 

Total FMR 
Distributed to 

Wyoming 

FMR 
Distributed 
to Big Piney 

FMR 
Distributed 

to 
Marbleton 

FMR 
Distributed 
to Pinedale 

Total 
County-wide 

FMR 
Distribution 

Percentage 
of Total 

FMR 
Received 

2000 $319,648,502 $65,833 $85,987 $147,232 $299,052 0.09%
2001 $448,774,537 $62,245 $85,014 $147,324 $294,583 0.07%
2002 $359,386,326 $57,118 $89,326 $160,761 $307,205 0.09%
2003 $467,266,554* $53,180 $82,376 $147,132 $282,688 0.06%
2004 $564,332,554 $53,257 $82,512 $147,399 $283,168 0.05%
2005 $878,524,871 $54,101 $84,001 $150,319 $288,421 0.03%
2006 $1,072,479,293 $55,198 $85,938 $154,118 $295,254 0.03%
2007 $925,261,906 $57,876 $90,664 $163,385 $311,926 0.03%
2008 $1,270,987,013 $59,911 $94,255 $170,428 $324,594 0.03%

*January to May 2002 data not available due to federal litigation issues. 

 
3.5.2 State Severance Taxes 
 
State severance taxes are administered through the Wyoming Department of Revenue and are assessed on 
the current year’s mineral production. Taxpayers submit monthly reports and remittance based on the 
taxable value of the current month’s production. Minerals are taxed at 100% of their actual value, referred 
to as the assessed valuation, at the point where production is complete but before the extract is processed 
or transported. The actual value of the product varies depending on the current market price of the extract.   
 
The state severance tax was introduced in 1969 and has fluctuated over the years, ranging from 1% to the 
current 6% of the taxable value. The majority of revenue is retained by the state, distributed as follows 
(Temte 2007): 
 
 2.5% to the Permanent Wyoming Mineral Trust Fund 
 $155 million to counties, cities, and towns; state highway and water departments; state general fund; and 

county road departments 
 One-third of the remaining funds to the state General Fund 
 Two-thirds of the remaining funds to the state Budget Reserve Account. 
 

Table 3-14 describes severance tax information for 2000 through 2008, which bears a strong similarity to 
trends seen with FMR payments.  Mineral extraction in Sublette County has risen from just over 9% in 
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2000 to approximately 25% of 2008’s statewide mineral taxable valuation.  Accordingly, energy 
operators paid just over $250 million to the state of Wyoming in severance tax receipts during 2008. 
 
Table 3-14 Historical Wyoming severance tax collections (Wyoming Department of Revenue 2009; Wyoming 
Legislative Service Office 2009) 

Fiscal Year Statewide Severance Tax 
Revenues 

Severance Taxes Paid on 
Production in Sublette 

County 

Sublette County 
Percentage of Mineral 

Taxable Valuation 
2000 $275,122,976 $25,173,752 9.15%

2001 $447,973,278 $51,516,927 11.50%

2002 $299,433,961 $43,178,377 14.42%

2003 $429,126,222 $60,764,273 14.16%

2004 $563,566,928 $122,970,304 21.82%

2005 $726,656,854 $180,937,557 24.90%

2006 $1,001,076,918 $279,800,999 27.95%

2007 $863,798,920 $224,587,719 26.00%

2008 $1,093,952,011 $269,440,380 24.63%

 
As seen with FMR funds, severance distributions to Sublette County and its municipalities ranged from 
0.02% to 0.09% of statewide revenues over the past seven years.  Table 3-15 depicts state severance tax 
revenues and Sublette County/municipality distributions from 2000 through 2008. 
 
Table 3-15 Severance tax distributions to Sublette County and municipalities (Wyoming Legislative Service 
Office 2009; Wyoming State Treasurer’s Office 2009) 

Fiscal 
Year 

Statewide 
Severance Tax 

Revenues 

Big Piney 
Distribution

Marbleton 
Distribution

Pinedale 
Distribution

Sublette 
County 

Distribution

Total 
Distribution 

Percent of 
Total 

Revenue 
2000 $275,122,976 $25,161 $35,136 $65,451 $60,952 $186,700  0.06%
2001 $447,973,278 $47,812 $71,604 $135,662 $154,042 $409,120  0.09%
2002 $299,433,961 $21,790 $38,453 $75,412 $97,554 $233,209  0.08%
2003 $429,126,222 $18,377 $32,430 $63,599 $67,414 $181,820  0.04%
2004 $563,566,928 $17,788 $31,390 $61,559 $74,857 $185,594  0.03%
2005 $726,656,854 $18,227 $32,165 $63,079 $71,902 $185,373  0.02%
2006 $1,001,076,918 $19,040 $33,599 $65,892 $72,776 $191,305  0.02%
2007 $863,798,920 $19,492 $34,398 $67,459 $73,055 $194,402 0.02%
2008 $1,093,952,011 $18,584 $32,796 $64,316 $69,314 $185,008 0.02%

 

3.6 SUMMARY OF REVENUE SOURCES 
 
Big Piney, Marbleton, and Pinedale municipal revenues are generated by the taxes discussed previously in 
this chapter along with other taxes, fees, and revenue sources such as building permits, franchise fees, and 
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interest.  Table 3-16, Table 3-17, and Table 3-18 show the receipts from major revenue sources as well as 
overall revenue from 2000 to 2008.   
 
Table 3-16 Big Piney Major Revenue Streams and Overall Revenues (Town of Big Piney 2000, 2001, 2002, 
2003, 2004, 2005, 2006, 2007, 2008; Wyoming Department of Revenue 2009; Wyoming State Treasurer’s 
Office 2009) 

Fiscal Year Sales and Use Taxes Levied Severance FMR Overall Revenue 
2000 $231,331 $12,118 $25,161 $65,833 $531,673
2001 $402,442 $12,368 $47,812 $62,245 $784,175
2002 $399,802 $13,535 $21,790 $57,118 $867,612
2003 $418,178 $15,247 $18,377 $53,180 $667,522
2004 $567,647 $16,575 $17,788 $53,257 $803,071
2005 $789,003 $19,230 $18,227 $54,101 $1,146,539
2006 $1,105,566 $31,687 $19,040 $55,198 $1,590,737
2007 $1,620,713 $39,654 $19,492 $57,876 $2,151,729
2008 $1,702,453 $31,577 $18,584 $59,911 $8,490,223

 
Table 3-17 Marbleton Major Revenue Streams and Overall Revenues (Town of Marbleton 2000, 2001, 2002, 
2003, 2004, 2005, 2006, 2007, 2008; Wyoming Department of Revenue 2009; Wyoming State Treasurer’s 
Office 2009) 

Fiscal Year Sales and Use Taxes Levied Severance FMR Overall Revenue 
2000 $323,049 $16,599 $35,136 $85,987 $695,985
2001 $562,000 $17,679 $71,604 $85,014 $981,004
2002 $705,533 $19,373 $38,453 $89,326 $1,736,198
2003 $737,961 $11,504 $32,430 $82,376 $1,180,412
2004 $1,010,272 $13,657 $31,390 $82,512 $1,479,651
2005 $1,401,281 $14,857 $32,165 $84,001 $2,037,514
2006 $1,958,458 $28,775 $33,599 $85,938 $2,347,588
2007 $2,862,616 $43,648 $34,398 $90,664 $3,958,405
2008 $3,008,499 $50,678 $32,796 $94,255 $10,596,170

 
Table 3-18 Pinedale Major Revenue Streams and Overall Revenues (Town of Pinedale 2000, 2001, 2002, 2003, 
2004, 2005, 2006, 2007, 2008; Wyoming Department of Revenue 2009; Wyoming State Treasurer’s Office 
2009) 

Fiscal Year Sales and Use Taxes Levied Severance FMR Overall Revenue
2000 $601,767 $74,756 $65,451 $147,232 NA*
2001 $1,046,881 $81,470 $135,662 $147,324 $2,515,668
2002 $1,383,628 $91,084 $75,412 $160,761 $2,818,487
2003 $1,447,224 $105,737 $63,599 $147,132 $2,476,017
2004 $2,044,204 $121,324 $61,559 $147,399 $3,409,898
2005 $2,831,643 $146,052 $63,079 $150,319 $4,599,119
2006 $3,980,769 $184,523 $65,892 $154,118 $9,455,784
2007 $5,771,071 $230,881 $67,459 $163,385 $12,295,034
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Fiscal Year Sales and Use Taxes Levied Severance FMR Overall Revenue
2008 $6,074,692 $280,115 $64,316 $170,428 $14,135,087

*Pinedale 2000 actual expenditures report is unavailable 

 
Sublette County’s tax structures are slightly different than the towns, as shown in Table 3-19.   
 
Table 3-19 Sublette County Major Revenue Streams and Overall Revenues (Federal Mineral Management 
Service 2009; Sublette County 2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008; Sublette County 
Treasurer’s Department 2009; University of Wyoming 2009; Wyoming Department of Revenue 2009) 

Fiscal Year Sales and Use Taxes Levied Severance PILT Overall Revenue
2000 $1,311,557 $5,702,263 $60,952 $256,483 $11,859,212 
2001 $2,281,686 $10,207,862 $154,042 $371,922 $18,083,581 
2002 $3,312,084 $13,150,261 $97,554 $391,914 $25,809,350 
2003 $3,507,905 $11,206,742 $67,414 $442,097 $25,154,218 
2004 $4,729,477 $24,463,210 $74,857 $461,105 $37,767,643 
2005 $6,614,682 $35,078,515 $71,902 $481,089 $61,180,587 
2006 $9,233,764 $52,812,941 $72,776 $491,999 $93,086,497 
2007 $13,499,463 $48,999,127 $73,055 $487,682 $103,099,555 
2008 $14,187,892 $45,260,346 $69,314 $484,197 $96,184,513 

 

3.7 DISTRIBUTION OF TAXES PAID BY ENERGY OPERATORS IN SUBLETTE COUNTY 
 
Overall taxes paid by energy operators in Sublette County between 2000 and 2008 are detailed in Table 
3-20.  As mentioned earlier, sales and use tax breakouts by industry were not available prior to 2002.  The 
combined payments from FMR, severance, ad valorem, and sales and use taxes totaled approximately 
$152 million in 2002 and increased six-fold by 2008, resulting in approximately $1.1 billion in taxes paid 
that year.  Of these four tax levies, FMR and severance taxes accounted for nearly 90% of the cumulative 
payments. 
 
Table 3-20 Summary of taxes paid by energy operators in Sublette County (Federal Mineral Management 
Service 2009; Wyoming State Treasurer’s Office 2009; Wyoming Department of Revenue 2009; Wyoming 
Legislative Service Office 2009) 

Fiscal 
Year 

FMR Taxes Paid 
on Production in 
Sublette County 

Severance Taxes 
Paid on 

Production in 
Sublette County 

Sublette County 
Ad Valorem 

Taxes Paid by 
Energy 

Operators 

Sales and Use 
Taxes Paid by 

Energy 
Operators in 

Sublette County 

Total Tax 
Payments Made 

by Energy 
Operators in 

Sublette County 

2000 $80,846,655  $25,173,752 $4,466,583 N/A $110,486,990 

2001 $161,208,285  $51,516,927 $8,840,008 N/A $221,565,220 

2002 $87,492,172*  $43,178,377 $11,649,816 $9,877,876  $152,198,241 

2003 $194,961,976  $60,764,273 $9,544,782 $9,324,467  $274,595,498 

2004 $293,976,937  $122,970,304 $22,559,972 $14,158,341  $453,665,554 
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Fiscal 
Year 

FMR Taxes Paid 
on Production in 
Sublette County 

Severance Taxes 
Paid on 

Production in 
Sublette County 

Sublette County 
Ad Valorem 

Taxes Paid by 
Energy 

Operators 

Sales and Use 
Taxes Paid by 

Energy 
Operators in 

Sublette County 

Total Tax 
Payments Made 

by Energy 
Operators in 

Sublette County 

2005 $403,520,197  $180,937,557 $32,812,443 $18,615,522  $635,885,719 

2006 $599,015,975  $279,800,999 $49,992,730 $26,543,808  $955,353,512 

2007 $474,725,255  $224,587,719 $45,485,890 $39,215,156  $784,014,020 

2008 $781,627,816  $269,440,380 $40,892,723 $41,612,387  $1,133,573,306 

* January to May 2002 data not available due to federal litigation issues. 

 
Table 3-21 displays income received by Sublette County and the towns of Big Piney, Marbleton, and 
Pinedale from the same four revenue streams.  In direct contrast to taxes paid by energy companies, ad 
valorem and sales and use taxes comprise over 90% of monies received by local governments in the 
county.  Perhaps the most striking statistic is the comparison of taxes paid by operators versus the 
percentage of those payments that were received by local government in Sublette County as presented in 
Table 3-22.     
 
Table 3-21 Summary of county-wide operator-paid taxes received in Sublette County (Wyoming Department 
of Revenue 2009; Wyoming State Treasurer’s Office 2009) 

Fiscal Year 
FMR Taxes 

Received 
County-wide 

Severance 
Taxes Received 

County-wide 

Ad Valorem 
Taxes Received 

County-wide 

Sales and Use 
Taxes Received 

County-wide 

Total Taxes 
Received 

County-wide 
2000 $299,052  $186,700 $4,466,583 $2,467,703  $7,420,038 

2001 $294,583  $409,120 $8,840,008 $4,293,007  $13,836,718 

2002 $307,205  $233,209 $11,649,816 $5,801,045  $17,991,275 

2003 $282,688  $181,820 $9,544,782 $6,111,266  $16,120,556 

2004 $283,168  $185,594 $22,559,972 $8,351,600  $31,380,334 

2005 $288,421  $185,373 $32,812,443 $11,636,591  $44,922,828 

2006 $295,254  $191,305 $49,992,730 $16,278,557  $66,757,846 

2007 $311,926  $194,402 $45,485,890 $23,753,863  $69,746,081 

2008 $324,594  $185,008 $40,892,723 $24,973,536  $66,375,861 

 
Table 3-22 Comparison of taxes paid by energy operators in Sublette County to operator-generated taxes 
received in Sublette County (Wyoming Department of Revenue 2009; Wyoming State Treasurer’s Office 
2009) 

Fiscal Year 
Total Taxes Paid by 

Operators in Sublette 
County 

Total Operator-
Generated Taxes 

Distributed to Sublette 
County 

Percentage of Overall 
Taxes Received 

2000 $110,486,990 $7,420,038 6.72%

2001 $221,565,220 $13,836,718 6.24%
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Fiscal Year 
Total Taxes Paid by 

Operators in Sublette 
County 

Total Operator-
Generated Taxes 

Distributed to Sublette 
County 

Percentage of Overall 
Taxes Received 

2002 $152,198,241* $17,991,275 11.82%

2003 $274,595,498 $16,120,556 5.87%

2004 $453,665,554 $31,380,334 6.92%

2005 $635,885,719 $44,922,828 7.06%

2006 $955,353,512 $66,757,846 6.99%

2007 $784,014,020 $69,746,081 8.90%

2008 $1,133,573,306 $66,375,861 5.86%

* January to May 2002 FMR data not available due to litigation issues. 
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3.8 REVENUE PROJECTIONS 
 
The State of Wyoming closely monitors mineral production and pricing trends through its Consensus 
Revenue Estimating Group (CREG).  CREG issues regular reports describing current trends as well as 
near-term projections.  Of significance in CREG reports from October 2008 through May 2009 is that 
production projections for natural gas and crude oil through 2014 do not show large decreases.  From 
these projections, it appears that wells currently in production will remain in that state.  However, the 
drilling rate for new wells has dropped by more than 50% in Sublette County in recent months, as shown 
in Table 3-23. 
 
Table 3-23 Rigs working per month in Sublette County (Baker Hughes 2009) 

Month, Year Rigs per Month 

October 2008 47.00

November 2008 44.25

December 2008 44.50

January 2009 39.80

February 2009 37.00

March 2009 30.75

April 2009 26.00

May 2009 24.25

June 2009 21.00

 
In addition to CREG’s projected oil and gas production, the Pinedale Anticline and Jonah fields are 
expected to continue growing.  Table 3-24 reports the expected additional wells in the Pinedale Anticline 
and Jonah fields along with the current total of wells in Sublette County. 
 
Table 3-24 Expected increase in wells from the PAPA and Jonah fields (USDI 2006; Wyoming Oil and Gas 
Conservation Commission 2009) 

Fiscal Year Expected Wells Drilled Total Wells 

2009 445 4,719

2010 470 5,189

2011 469 5,658

2012 395 6,053

2013 264 6,317

2014 264 6,581

2015 269 6,850

2016 288 7,138

2017 347 7,485

2018 315 7,800
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Fiscal Year Expected Wells Drilled Total Wells 

2019 430 8,230

2020 345 8,575

 
CREG’s production projections for the state of Wyoming show steady increases through 2014, as outlined 
in Table 3-25.  Sublette County’s production is estimated at 2008’s average production per well of 
267,588 mcf/well times the estimated number of total wells shown in Table 3-24 (Wyoming Oil and Gas 
Conservation Commission 2009).  The state production estimates by CREG do not include the increases 
in wells estimated from the PAPA and Jonah fields in Sublette County.   
 
Table 3-25 Natural gas production projections as of May 2009 (mcf) (CREG 2009)  

Fiscal Year State Production  Sublette County Production 
2009 2,540,300,000 1,262,747,772
2010 2,616,500,000 1,388,514,132
2011 2,695,000,000 1,514,012,904
2012 2,775,900,000 1,619,710,164
2013 2,859,200,000 1,690,353,396
2014 2,945,200,000 1,760,996,628

 
Table 3-26 Natural gas price projections (CREG 2009) 

Fiscal Year Price 
2009 $2.75
2010 $3.20
2011 $3.75
2012 $4.75
2013 $5.25
2014 $5.75

 
Given CREG’s natural gas price projections reported in Table 3-26 and the estimated production in Table 
3-25, Table 3-27 reports the state and Sublette County’s projected assessed value through 2014.   
 
Table 3-27 Projected assessed value of natural gas in Wyoming and Sublette County (CREG 2009; Wyoming 
Oil and Gas Conservation Commission 2009) 

Fiscal Year Wyoming Assessed Value Sublette County Assessed Value
2009 $6,985,825,000 $3,472,556,373
2010 $8,372,800,000 $4,443,245,222
2011 $10,106,250,000 $5,677,548,390
2012 $13,185,525,000 $7,693,623,279
2013 $15,010,800,000 $8,874,355,329
2014 $16,934,900,000 $10,125,730,611
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4.   FINANCIAL TRENDS—EXPENDITURES 
 

4.1 HISTORICAL TRENDS - OPERATING AND CAPITAL COSTS 
 
The central question to the socioeconomic analysis of energy-related impacts in Sublette County can be 
asked very simply:  Do the increased revenues generated by the oil and gas industry pay for the necessary 
improvements to infrastructure and increase in services provided by local governments?  The preceding 
discussion on revenue growth clearly demonstrates that local revenues have increased as a direct effect of 
oil and gas production in the area.  This section analyzes government spending, which has also increased 
as a direct effect of oil and gas production.   
 
ERG conducted a detailed evaluation of operating and capital expenditures for the towns of Big Piney, 
Marbleton, Pinedale, and Sublette County.  For purposes of this report, operating costs are defined as 
recurring expenses related to the operation of local governments.  Items such as salary, insurance, general 
office equipment, and utilities are examples of this expense category.  Capital costs are considered one-
time, fixed expenses incurred in the process of rendering government-provided services.  Road 
construction, the purchase of land or buildings, construction, and acquisition of big-ticket items are all 
considered capital expenditures. 
 
When analyzing energy-related trends within Sublette County, the data show that the impact of oil and 
gas development became evident in the early 2000s.  The year 2002 often surfaces as a turning point 
between pre-energy and energy-impacted trends and will be used throughout this discussion as such.  
When possible, data between 1995 and 2002 were used to establish organic, or non-energy-impacted 
trends.  Data from 2002 and later reflect the presence of the oil and gas industry and are categorized as 
energy-impacted.  In addition to historical analysis, this section identifies projected trends in operating 
and capital expenditures.   
 

4.1.1 Big Piney 
 
Big Piney financial data were available from 1995 to present.  Table 4-1 describes annual expenditures in 
Big Piney between 1995 and 2008, divided into operating and capital categories.  Big Piney’s annual 
expenses are much lower than those of Sublette County, consistent with its lower population and smaller 
physical size.  Operating and capital costs were evenly matched for many years with the exception of 
1997–2000, which showed few capital expenses.   
 
Capital expenses did not show a significant increase until 2008, as Big Piney has had to save funds for 
needed capital projects.  They are planning to implement many capital projects in the next few years (see 
Section 4.4.1).   
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Table 4-1 Big Piney operating and capital expenditures, 1995-2008 (Town of Big Piney 1995, 1996, 1997, 1998, 
1999, 2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008) 

Fiscal Year 
Operating 

Expenditures 
Capital 

Expenditures 
Total Annual 
Expenditures 

Ratio of 
Operating/Capital 

Expenditures 

Annual 
Percentage 

Growth 
1995 $260,266 $12,935 $273,201 20.12 N/A
1996 $251,032 $269,121 $520,153 0.93 90.39%
1997 $226,664 $185,192 $411,856 1.22 -20.82%
1998 $224,171 $23,096 $247,267 9.71 -39.96%
1999 $260,470 $482 $260,952 540.39 5.53%
2000 $323,375 $35,847 $359,222 9.84 37.66%
2001 $346,958 $133,565 $480,523 2.60 33.77%
2002 $342,322 $16,676 $358,998 20.53 -25.29%
2003 $391,242 $40,737 $431,979 9.60 20.33%
2004 $404,627 $183,612 $588,239 2.20 36.17%
2005 $414,906 $14,461 $429,367 28.69 -27.01%
2006 $450,645 $17,468 $468,113 25.80 9.02%
2007 $460,772 $241,245 $701,967 1.91 49.96%
2008 $634,876 $1,179,540 $1,814,416 0.54 158.48%

 
Big Piney per capita expenditures are calculated in Table 4-2, with trend analysis shown in Figure 4-1 and 
Figure 4-2.  Operating expenses per capita demonstrate an annual organic growth trend of $48.69 both 
before and after 2002. 
 
Per capita capital expenditures showed no definite linear organic trend but increased exponentially 
beginning in 2006, during energy production. 
 
Table 4-2 Big Piney operating and capital expenditures per capita, 1995–2008 (Town of Big Piney 1995, 1996, 
1997, 1998, 1999, 2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009; Wyoming Department of 
Administration and Information 2008) 

Fiscal Year Big Piney Population 
Operating Expenditures 

per Capita 
Capital Expenditures 

per Capita 
1995 449 $580 $29
1996 442 $568 $609
1997 434 $522 $427
1998 427 $525 $54
1999 417 $625 $1
2000 408 $793 $88
2001 404 $859 $331
2002 421 $813 $40
2003 431 $908 $95
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Fiscal Year Big Piney Population 
Operating Expenditures 

per Capita 
Capital Expenditures 

per Capita 
2004 438 $924 $419
2005 451 $920 $32
2006 453 $995 $39
2007 476 $968 $507
2008 501 $1,267 $2,355

 

 
Figure 4-1 Big Piney operating expenditures per capita, 1995–2008 (Town of Big Piney 1995, 1996, 1997, 
1998, 1999, 2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009; Wyoming Department of 
Administration and Information 2008) 
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Figure 4-2 Big Piney capital expenditures per capita, 1995–2008 (Town of Big Piney 1995, 1996, 1997, 1998, 
1999, 2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009; Wyoming Department of Administration 
and Information 2008) 

 

4.1.2 Marbleton 
 
Financial data for the town of Marbleton were available from 1995 to present.  Table 4-3 describes 
expenditures in the town from 1995 to 2008, split into operating and capital categories.  Annual expenses 
in Marbleton are similar to those in Big Piney and grew from $437,646 in 1995 to $2,625,007 in 2008.  
Operating costs outweighed capital costs until 2002, when capital items predominated except for 2003 
and 2004.  Operating expenses between 1995 and 2008 ranged from $300,000 to $850,000.  Capital 
expenditures during this period increased from $43,143 to $1,885,883.     
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Table 4-3 Marbleton operating and capital expenditures, 1995–2008 (Town of Marbleton 1995, 1996, 1997, 
1998, 1999, 2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009) 

Fiscal 
Year 

Operating 
Expenditures 

Capital 
Expenditures 

Total Annual 
Expenditures 

Ratio of 
Operating/Capital 

Expenditures 

Annual 
Growth–

Expenditures 
1995 $394,503 $43,143 $437,646 9.14 N/A

1996 $359,540 $91,069 $450,609 3.95 2.96%
1997 $370,938 $136,912 $507,850 2.71 12.70%
1998 $333,985 $133,239 $467,224 2.51 -8.00%
1999 $349,984 $108,493 $458,477 3.23 -1.87%
2000 $400,134 $97,700 $497,834 4.10 8.58%
2001 $411,382 $112,174 $523,556 3.67 5.17%
2002 $514,696 $632,812 $1,147,508 0.81 119.18%
2003 $512,316 $232,191 $744,507 2.21 -35.12%
2004 $546,464 $190,056 $736,520 2.88 -1.07%
2005 $716,286 $817,269 $1,533,555 0.88 108.22%
2006 $623,444 $2,268,744 $2,892,188 0.27 88.59%
2007 $817,369 $2,115,696 $2,933,065 0.39 1.41%
2008 $739,124 $1,885,883 $2,625,007 0.39 -10.50%

 
Marbleton per capita expenditures are listed in Table 4-4, with trend analysis shown in Figure 4-3 and 
Figure 4-4.  Organic per capita operating expenses showed a linear trend of $15.87 annually.  Energy-
impacted growth demonstrated a larger per capita trend of $28.73 annually.   
 
Per capita capital expenditures demonstrated a linear organic trend of $65.10 annually, then increased 
exponentially after 2002 (Figure 4-4).  Marbleton’s energy-impacted expenditures showed no definite 
linear organic trend but increased exponentially with some variance after the start of energy production. 
 
Table 4-4 Marbleton operating and capital expenditures per capita, 1995–2008 (Town of Marbleton 1995, 
1996, 1997, 1998, 1999, 2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009; Wyoming Department of 
Administration and Information 2008) 

Fiscal Year Marbleton Population 
Operating Expenditures 

per Capita 
Capital Expenditures 

per Capita 
1995 702 $567 $62
1996 696 $512 $130
1997 707 $525 $194
1998 713 $468 $187
1999 715 $489 $152
2000 720 $556 $136
2001 712 $578 $158
2002 742 $694 $853
2003 762 $672 $305
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Fiscal Year Marbleton Population 
Operating Expenditures 

per Capita 
Capital Expenditures 

per Capita 
2004 780 $701 $224
2005 806 $889 $1,014
2006 848 $735 $2,675
2007 919 $889 $2,302
2008 967 $764 $1,950
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Figure 4-3 Marbleton operating expenditures per capita, 1995–2008 (Town of Marbleton 1995, 1996, 1997, 
1998, 1999, 2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009) 
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Figure 4-4 Marbleton capital expenditures per capita, 1995–2008 (Town of Marbleton 1995, 1996, 1997, 1998, 
1999, 2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009) 

 

4.1.3 Pinedale 
 
Pinedale provided financial data from 1995 to present.  Table 4-5 describes expenditures in the town 
between 1995 and 2008, divided into operating and capital categories.  As the largest town in Sublette 
County, Pinedale’s expenses are higher than both Marbleton and Big Piney. Although Pinedale’s 
operating to capital expenditures ratio is quite variable, they do show a higher ratio of capital 
expenditures in recent years with energy development.  Pinedale’s figures for the year 2000 are budget 
estimates rather than actual expenditures as their 2000 fiscal report with actual expenditures was 
unavailable.   
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Table 4-5 Pinedale operating and capital expenditures, 1995–2008 (Town of Pinedale 1995, 1996, 1997, 1998, 
1999, 2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009) 

Fiscal 
Year 

Operating 
Expenditures 

Capital 
Expenditures 

Total Annual 
Expenditures 

Ratio of 
Operating/Capital 

Expenditures 

Annual 
Growth–

Expenditures 
1995 $753,516 $917,647 $1,671,163 0.82 N/A

1996 $625,208 $399,258 $1,024,466 1.57 -38.70%
1997 $768,478 $192,026 $960,504 4.00 -6.24%
1998 $861,174 $357,845 $1,219,019 2.41 26.91%
1999 $876,205 $3,165,750 $4,041,955 0.28 231.57%
2000 $1,272,165 $385,293 $1,657,458 3.30 -58.99%
2001 $1,774,066 $731,028 $2,505,094 2.43 51.14%
2002 $2,007,011 $413,501 $2,420,512 4.85 -3.38%
2003 $1,074,319 $1,010,707 $2,085,026 1.06 -13.86%
2004 $1,435,522 $963,902 $2,399,424 1.49 15.08%
2005 $1,665,021 $1,479,400 $3,144,421 1.13 31.05%
2006 $1,360,172 $6,273,440 $7,633,612 0.22 142.77%
2007 $1,737,371 $4,441,054 $6,178,425 0.39 -19.06%
2008 $2,516,288 $3,715,214 $6,231,502 0.68 0.86%

 
Per capita expenditures are presented in Table 4-6, Figure 4-5, and Figure 4-6.  Pinedale’s operating 
expenditures per capita did not show enough of a pattern in these few years to explore a linear trend, but 
appear to have slightly increased on average since energy development.   

 
Pinedale’s capital expenditures per capita showed increased capital expenditures since energy 
development.  Pre-2002 expenditures showed a linear trend of $9.17.  The trend increased to $134.45 with 
energy development.     
 
Table 4-6 Pinedale operating and capital expenditures per capita, 1995–2008 (Town of Pinedale 1995, 1996, 
1997, 1998, 1999, 2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009; Wyoming Department of 
Administration and Information 2008) 

Year Pinedale Population 
Operating Expenditures 

per Capita 
Capital Expenditures 

per Capita 
1995 1,330 $567 $690
1996 1,348 $464 $296
1997 1,365 $563 $141
1998 1,383 $623 $259
1999 1,395 $628 $2,269
2000 1,402 $907 $275
2001 1,383 $1,283 $529
2002 1,433 $1,401 $289
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Year Pinedale Population 
Operating Expenditures 

per Capita 
Capital Expenditures 

per Capita 
2003 1,479 $726 $683
2004 1,545 $929 $624
2005 1,647 $1,011 $898
2006 1,818 $748 $3,451
2007 2,043 $850 $2,174
2008 2,150 $1,170 $1,728

   

 
Figure 4-5 Pinedale operating expenditures per capita, 1995–2008 (Town of Pinedale 1995, 1996, 1997, 1998, 
1999, 2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009) 
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Figure 4-6 Pinedale capital expenditures per capita, 1995–2008 (Town of Pinedale 1995, 1996, 1997, 1998, 
1999, 2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009) 

 

4.1.4 Sublette County 
 
Financial data from Sublette County were available from 1999 to present.  Table 4-5 describes Sublette 
County’s annual expenditures between 1999 and 2008 divided into operating and capital categories.  Prior 
to 2002 annual operating expenditures exceeded capital expenditures, as indicated by the ratio of 
operating/capital expenditures.  (Values greater than one indicate a greater portion of operating 
expenditures, values near one indicate that operating and capital expenditures are similar, and values less 
than one indicate more capital costs.) This is the expected pattern for organic growth; a “normal” 
environment will have relatively few large purchases or projects.   
 
The year 2002 marked a shift in the ratio between operating and capital costs, and from this point forward 
capital items consumed a larger portion of overall expenses, except in 2004 when they were 
approximately equal. 
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Table 4-7 Sublette County operating and capital expenditures, 1999–2008 (Sublette County 1999, 2000, 2001, 
2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009) 

Fiscal 
Year 

Operating 
Expenditures 

Capital 
Expenditures 

Total Annual 
Expenditures 

Ratio of 
Operating/Capital 

Expenditures 

Annual 
Growth–
Expenses 

1999 $4,467,286 $1,262,258 $5,729,544 3.54 N/A
2000 $4,993,938 $2,290,538 $7,284,476 2.18 27.14%
2001 $5,234,284 $1,900,615 $7,134,899 2.75 -2.05%
2002 $6,491,810 $4,517,073 $11,008,883 1.44 54.30%
2003 $7,144,194 $8,733,297 $15,877,491 0.82 44.22%
2004 $9,692,066 $9,150,794 $18,842,860 1.06 18.68%
2005 $11,160,937 $12,508,948 $23,669,885 0.89 25.62%
2006 $15,750,596 $9,002,775 $24,753,371 1.75 4.58%
2007 $20,499,267 $23,752,524 $44,251,791 0.86 78.77%
2008 $23,663,740 $29,464,673 $53,128,413 0.80 20.06%

 
Sublette County per capita expenditures are calculated in Table 4-8, with trend analyses shown in Figure 
4-7 and Figure 4-8.  The trend from 1999 to 2002 was a linear annual growth of $91.4 in operating 
expenditures per capita.  Capital expenditures per capita over the same period also showed a positive 
linear trend of $149.20. 
 
From 2002 to 2008, Sublette County’s annual operating expenditures per capita showed a positive linear 
trend of $238.28. Annual capital expenditures per capita also showed a positive linear trend of $339.31. 
 
Table 4-8 Sublette County operating and capital expenditures per capita, 1999–2008 (Sublette County 1999, 
2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009; Wyoming Department of Administration and 
Information 2008) 

Fiscal Year County Population 
Operating Expenditures 

per Capita 
Capital Expenditures 

per Capita 

1999 5,835 $766 $216

2000 5,952 $844 $387

2001 5,936 $888 $322

2002 6,218 $1,056 $735

2003 6,352 $1,131 $1,383

2004 6,650 $1,474 $1,392

2005 6,926 $1,622 $1,818

2006 7,359 $2,175 $1,243

2007 7,925 $2,587 $2,997

2008 8,340 $2,837 $3,533
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Figure 4-7 Sublette County operating expenditures per capita, 1999-2008 (Sublette County 1999, 2000, 2001, 
2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009) 
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Figure 4-8 Sublette County capital expenditures per capita, 1999-2008 (Sublette County 1999, 2000, 2001, 
2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009) 

 

4.1.5 Summary – Historical Expenditures 
 
Table 4-9 and Table 4-10 provide summaries of Sublette County’s average operating and capital 
expenditures per capita with and without the presence of oil and gas development.  Between 1995 and the 
early 2000s, annual expenses were directed toward recurring operational items.  Capital purchases took 
place during this period but were the exception rather than the rule.  After energy industry activity picked 
up in the early 2000s, capital expenditures were much more common.     
 
Table 4-9 Average operating expenditures per capita pre- and through energy development (Sublette County, 
Town of Pinedale, Town of Marbleton, Town of Big Piney 1995, 1996, 1997, 1998, 1999, 2000, 2001, 2002, 
2003, 2004, 2005, 2006, 2007, 2008, 2009) 

County/ Municipality 
Pre-Development 

Operating Expenses 
Operating Expenses 

Through Development 
Increase 

Town of Big Piney $639 $805 $166
Town of Marbleton $528 $646 $118
Town of Pinedale $719 $848 $129
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County/ Municipality 
Pre-Development 

Operating Expenses 
Operating Expenses 

Through Development 
Increase 

Sublette County $889 $1,538 $649
Overall average $694 $959 $265

 
Table 4-10 Average capital expenditures per capita pre- and through energy development (Sublette County, 
Town of Pinedale, Town of Marbleton, Town of Big Piney 1995, 1996, 1997, 1998, 1999, 2000, 2001, 2002, 
2003, 2004, 2005, 2006, 2007, 2008, 2009) 

County/Municipality 
Pre-Development   
Capital Expenses 

Capital Expenses 
Through Development 

Change 

Town of Big Piney $220 $359 $139
Town of Marbleton $146 $739 $593
Town of Pinedale $637 $1,022 $385
Sublette County $415 $1,403 $988
Overall Average $355 $881 $526

 
The contrast between organic and energy-impacted capital costs is striking, particularly for the towns.  
Considerable amounts of money, approximately $60.6 million, have been spent recently on capital 
projects within the county limits, as noted in Table 4-11.  However, local governments still have large 
lists of needed capital projects waiting for funding. Table 4-21, located at the end of this chapter, 
identifies over $160 million in needed yet unfunded infrastructure projects critical to the health and safety 
of those who work and live in Sublette County.   
 
For example, the town of Big Piney has obtained engineering estimates to replace the town’s aging sewer 
lines at a cost of approximately $9 million.  Big Piney’s major revenue stream is sales and use tax, which 
generated $1.7 million in 2008.  If the town is able to set aside even half of those revenues annually, it 
will take over ten years to accumulate funding for the sewer project.  Similar scenarios exist for all 
jurisdictions within Sublette County.        
 
Table 4-11 Completed capital projects in Sublette County, 2005–2008 (Sublette County, Town of Pinedale, 
Town of Marbleton, Town of Big Piney, 2005, 2006, 2007, 2008, 2009) 

Project 2005 2006 2007 2008 
Big Piney         
North/Beach/Norris Street Paving $1,093 $7,712 $87,257 $138,624
Land Acquisition-Lesley Lane     $40,000   
Paving of Lesley Lane     $40,000 $123,725
Sewer Line     $27,012   
Town Hall Remodeling       $6,940
Park Improvement Project-Piney Drive       $2,874
Quealy Ave. Paving       $59,814
Dodge Street Repair       $40,228
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Project 2005 2006 2007 2008 
Removal of Well House #7       $5,858
Landfill #1 & #2 Monitoring       $4,092
Subtotal $1,093 $7,712 $194,269 $382,155
Marbleton         
Capital Expense Well $70   $119,951 $161,097
Sewer Project   $5,738 $5,080 $89,565
Street Infrastructure $596,243   $1,008,816 $899,250
Senior Citizen $3,500 $3,500 $5,000 $6,000
New Town Hall $167,296 $2,085,542 $789,859 $7,697
Subtotal $767,109 $2,094,780 $1,928,706 $1,163,609
Pinedale         
Tyler Avenue, Water Fund   $210,828     
Tyler Avenue Water, County-Funded $111,217 $711,805 $2,202,305   
Sublette Avenue, Water Fund   $156,088 $10,202   
Sewer Lagoon, Sewer Fund   $4,134,654 $271,602   
Sewer Lagoon, County-Funded $176,978   $393,669   
Capital Improvement Sublette, Water Fund   $189,798 $534,295 $290
Tyler Avenue, Sewer Fund   $8,758 $2,160   
Tyler Avenue Sewer, County-Funded         
Sublette Avenue, Sewer Fund $271,730 $290,135 $134,738   
West Pinedale Main, Sewer Fund       $431,724
South Main Sewerline, Sewer Fund       $1,040,023
Paved Street Maintenance, General Fund $32,750 $70,762 $10,402 $6,314
Unpaved Street Maintenance, General Fund $5,322 $1,238 $250 $78
Capital Improvement Curbs/Gutters, General Fund $89,250 $224,350     
Subtotal $687,247 $5,998,416 $3,559,623 $1,478,429
Sublette County        
Retirement Center Land Purchase $1,750,000       
Senior Citizen Facilities $1,288,078 $155,280 $127,309 $792,202
Big Piney Recreation Center, including Nichols 
Land   $231,204   $1,159,841
Library Addition   $27,036 $320,485 $2,315,249
Pinedale Clinic     $2,710,944 $5,560,826
Marbleton Clinic     $668,684 $3,325,964
Pinedale Ambulance Barn     $1,090,180 $423,429
Marbleton Projects, Clinic Land Purchase     $1,250,000   
Marbleton Area Sewer and Water       $32,604
Marbleton Airport Hangar     $19,712 $2,740,371
Marbleton Ambulance Barn       $46,150
Tyler Street   $3,000,000     
Mesa Road       $2,500,000
Sand Draw Ambulance Barn     $664,966 $543,340
Visitor Center     $937,690   
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Project 2005 2006 2007 2008 
Road and Bridge Shop   $3,300,000     
Facilities Maintenance Building       $3,200,000
Land from Doyles, Pinedale       $700,350
Land from Richardson, Pinedale       $1,319,500
Search and Rescue       $132,968
Subtotal $3,038,078 $6,713,520 $7,789,970 $24,792,794
Total $4,493,527 $14,814,428 $13,472,568 $27,816,987

Cumulative Total $60,597,510 

 

4.2 MUNICIPALITY QUESTIONNAIRE; PROJECTED EXPENDITURES; PERSONNEL AND OPERATING 

BUDGETS 
 
4.2.1 Survey Instrument 
 
In 2008, ERG administered a survey to Big Piney, Marbleton, Pinedale, and Sublette County regarding 
projected expenditures through 2018, the estimated peak employment year.  A compilation of the 
questionnaire results and follow-up planning meetings follows.         
 

4.2.2 Big Piney 
 
The town of Big Piney also expects budgetary increases through 2018.  Big Piney has not made estimates 
for number of personnel needed during this timeframe (Ecosystem Research Group 2008b).   
 

4.2.3 Marbleton 
 
The town of Marbleton does not anticipate hiring additional staff between 2009 and 2018.  However, they 
expect budgetary growth, estimating their FY2010 budget at $11 million, FY2011 budget at $12 million, 
and FY2012 budget at $13 million (Ecosystem Research Group 2008b).     
 

4.2.4 Pinedale 
 
Like Sublette County, the town of Pinedale returned their questionnaires by department including the 
Clerk’s Office, Mayor’s Office, Planning and Zoning, Engineering, Municipal Court, and Public Works.  
Anticipated staff increases by department are shown in Table 4-12.  In December 2008, Pinedale had 21 
employees (Hogarty 2009).     
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Table 4-12 Pinedale anticipated staff increases, 2008–2018 (Ecosystem Research Group 2008b) 
Department Staff Increase 2008-2018 

Planning and Zoning 0.5
Engineering 2.0
Municipal Court 1.0
Public Works 1.5
Total 5.0

 

4.2.5 Sublette County 
 
Sublette County’s questionnaires were distributed to all county departments, including the County 
Assessor, County Commissioners, Drug Court, Emergency Management, GIS, Road and Bridge, 
Treasury, Zoning and Planning, County Clerk, County Engineer, Elections, Environmental Health, Public 
Health, County Sheriff and Law Enforcement, Waste Management, and the Clerk of Court.  Responses 
indicate that many departments expect continued growth until 2018.  Total anticipated staff increases 
from 2008 to 2018 are shown in Table 4-13.  Departments which did not expect staff increases were not 
included in the table.  Operating budgets are expected to increase as well, in tandem with additional staff 
and population growth.  
 
Table 4-13 Sublette County anticipated staff increases, 2008–2018 (Ecosystem Research Group 2008b) 

Department Staff Increase 2008-2018 
County Assessor 1.0
Drug Court 2.0
Road and Bridge 10.0
Treasury 2.0
Zoning and Planning 1.0
County Clerk 1.0
Environmental Health 0.5
Public Health 2.0
County Sheriff/Law Enforcement 10.0
Waste Management 4.0
Clerk of Court 4.0
Total 37.5

   

4.3 CUMULATIVE PROJECTED PERSONNEL AND OPERATING BUDGETS 
 
Using the linear trend of increases in operational expenditures per capita through oil and gas 
development, Sublette County and its municipalities’ operating budgets are estimated through 2018 
below.   
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Table 4-14 Estimated operating expenditures, 2009–2018 (United States Census 2009; Town of Big Piney, 
Town of Marbleton, Town of Pinedale, Sublette County 2009) 

Fiscal Year Big Piney  Marbleton Pinedale Sublette County 

2009 $583,976 $875,601 $3,850,946 $20,349,263
2010 $619,664 $973,446 $4,211,307 $22,922,249
2011 $656,722 $1,077,526 $4,592,531 $25,668,192
2012 $695,174 $1,189,207 $5,000,165 $28,620,792
2013 $735,777 $1,296,414 $5,383,693 $31,488,302
2014 $771,177 $1,409,429 $5,786,742 $34,516,584
2015 $807,915 $1,529,802 $6,215,437 $37,744,560
2016 $846,771 $1,655,045 $6,659,444 $41,111,792
2017 $886,265 $1,788,132 $7,130,627 $44,692,644
2018 $927,942 $1,929,429 $7,630,136 $48,497,560

 

4.4 MUNICIPALITY QUESTIONNAIRE—PROJECTED CAPITAL EXPENDITURES 
 

4.4.1 Big Piney 
 
In their questionnaire, Big Piney estimated the cost of their paving and infrastructure projects at $9.3 
million between 2008 and 2018.  A detailed list of their projected expenditures outlined in the follow-up 
meetings is included in Table 4-15. 
 
Table 4-15 Big Piney upcoming infrastructure projects (Arthur 2008; Hurd 2008) 

Priority Project 
Estimated 

Cost 
Time Frame 

Budget 
Source 

Budget 
Amount 

Shortfall 

1st 
Landfill 
groundwater 
monitoring 

$125,000 Ongoing 
Wyo Star 
savings 

$0  $125,000

1st Black Avenue $856,650 2009 Town $50,000 $806,650

1st Mickelson Street $520,525 2009 Town $50,000 $470,525

1st Noble Street $323,375 2009 Town $50,000 $273,375

1st Fish Street $320,688 2009 Town $50,000 $270,688

1st P.L. Lane $634,325 2009 Town $50,000 $584,325

1st Miller Lane $283,500 2009 Town $50,000 $233,500

1st Circle Way $263,875 2009 Town $50,000 $213,875

1st Beck Street $132,650 2009 Town $50,000 $82,650

1st Engineering $767,185 2009 Town $0 $767,185
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Priority Project 
Estimated 

Cost 
Time Frame 

Budget 
Source 

Budget 
Amount 

Shortfall 

1st Highway 189  $361,128 2010 SLIB/Town $0 $361,128

1st Piney Drive $486,030 2010 SLIB/Town $0 $486,030

1st Smith Avenue $1,003,975 2010 SLIB/Town $0 $1,003,975

1st Fish Street $101,750 2010 SLIB/Town $0 $101,750

1st Noble Street $313,943 2010 SLIB/Town $0 $313,943

1st Mickelson Street $363,005 2010 SLIB/Town $0 $363,005

1st Engineering $521,801 2010 SLIB/Town $0 $521,801

1st Piney Drive $632,900 2011 SLIB/Town $0 $632,900

1st Milleg Lane $893,400 2011 SLIB/Town $0 $893,400

1st Engineering $351,049 2011 SLIB/Town $0 $351,049

  Total $9,256,754     $400,000 $8,856,754

 
4.4.2 Marbleton 
 
In the questionnaire, Marbleton listed their capital projects for 2009–2018 as a sewer line, new sewer 
facility, new water tower, truck, and lawn equipment.  A detailed list of Marbleton’s projected 
infrastructure expenditures outlined in follow-up meetings is included in Table 4-16.   
 
Table 4-16 Marbleton upcoming infrastructure projects (Murphy 2008) 

Priority Project 
Estimated 

Cost 
Time 

Frame 
Budget 
Source 

Budget 
Amount 

Shortfall 

1st 
Well House #7 Fluoride 
Treatment 

$639,243 2009 Town $48,596 $590,647

1st 
Aerated Lagoon System 
with Power 

$4,600,000 2009-10 Town $2,679,582 $1,920,418

1st 
Wind Turbines for Aerated 
Lagoon System 

$500,000 2009-10 Town $172,619 $327,381

1st 
50,000 Gallon Water 
Tower Replacement 

$979,800 2010-11 Town $200,000 $779,800

2nd 
Main Water Line East to 
West 

$497,000 2009-10 Town $100,000 $397,000

2nd 
South Sewer Line 
Extension 

$229,000 2009-10 Town $100,000 $129,000

2nd 
Alsade Drive Curb, Gutter, 
and Paving 

$413,406 2009-10 Town $50,000 $363,406
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Priority Project 
Estimated 

Cost 
Time 

Frame 
Budget 
Source 

Budget 
Amount 

Shortfall 

3rd 
Eiden Subdivision Curb, 
Gutter, and Paving 

$2,685,894 2011-12 Town $150,000 $2,535,894

4th 
Phase III of the Marbleton 
Street Project Sidewalks 

$2,735,512 2012-13 Town $200,000 $2,535,512

  Total $13,279,855     $3,700,797 $9,579,058

 

4.4.3 Pinedale 
 
In the questionnaire, Pinedale identified spatial expansion for the Clerk’s Office, Planning and Zoning 
Department, and Municipal Court along with some Publics Works projects summarized in Table 4-17. 
 
Table 4-17 Pinedale capital needs from questionnaire (Ecosystem Research Group 2008b) 

Department Capital Items Spatial Expansion 

Clerk’s Office None $115-150,000 additional office space 

Planning and 
Zoning 

GIS database 
County maintenance facility, 3 new parks of 
230 acres added to town maintenance 

Municipal Court None Facility expansion of $50–100,000 

Public Works 
SCADA water treatment system, water 
treatment facility and upgrades, and sludge 
removal and re-line 

None 

 
A series of meetings detailed Pinedale’s sewer, water treatment, street, and facility needs through 2014.  
The complete list is included in Table 4-18. 
 
Table 4-18 Pinedale upcoming infrastructure projects (Ninnie 2008) 

Priority Project 
Estimated 

Cost 
Time Frame 

Budget 
Source 

Budget 
Amount 

Shortfall 

1st Phase V Sewer $7,491,037 2010 
Sales/Use 

tax 
$2,000,000 $5,491,037

1st Phase VI Sewer $8,924,640 2010 
Sales/Use 

tax 
$0 $8,924,640

1st 
EPA-Mandated Water 
Treatment 

$3,800,000 2010 None $0 $3,800,000

2nd 
Street 
Repair/Improvements 

$6,602,000 2010 None $0 $6,602,000

2nd 
Street 
Repair/Improvements 

$5,182,000 2011 None $0 $5,182,000

2nd Phase VII Sewer $7,486,384 2011 
Sales/Use 

tax 
$2,000,000 $5,486,384
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Priority Project 
Estimated 

Cost 
Time Frame 

Budget 
Source 

Budget 
Amount 

Shortfall 

2nd 
Street 
Repair/Improvements 

$4,544,000 2012 None $0 $4,544,000

3rd Phase VIII Sewer $7,694,490 2012 None $2,000,000 $5,694,490

3rd 
Street 
Repair/Improvements 

$4,307,000 2013 None $0 $4,307,000

4th Phase IX Sewer $6,111,828 2013 
Sales/Use 

tax 
$2,000,000 $4,111,828

4th 
Street 
Repair/Improvements 

$1,368,000 2014 None $0 $1,368,000

4th Water Meter System $3,200,000 2013 None $0 $3,200,000

5th Phase X Sewer $2,755,689 2014 
Sales/Use 

tax 
$2,000,000 $755,689

5th Town Hall $5,500,000 2014 None $0 $5,500,000

5th 
Sewer Lagoon 
Expansion 

$4,500,000 2014 None $0 $4,500,000

5th Water Meter System $2,800,000 2014 None $0 $2,800,000

  Total $82,267,068     $10,000,000 $72,267,068

 

4.4.4 Summary of Results—Sublette County 
 
Sublette County government departments listed estimated departmental spatial expansion and capital 
items in their responses to ERG’s questionnaires.  These estimated needs are summarized in Table 4-19.   
 
Table 4-19 Sublette County capital needs from questionnaire (Ecosystem Research Group 2008b) 

Department Capital Items Spatial Expansion 

Assessor 
16 computers, software, 2 copiers, 
and 5 printers 

500 square foot expansion increases 
existing space by 30% 

Drug Court 

3 computers, office furniture, 
upgraded urinalysis testing 
machinery, drug monitoring 
technology, and GPS locators 

Double office space, add small lab 
facilities in new justice center 

Emergency Management/ Sheriff’s 
Office 

Vehicles and support equipment New law enforcement complex 

GIS Computer and plotter None 

Road and Bridge 
Road project and construction 
equipment 

None 

Treasury None Space needed 
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Department Capital Items Spatial Expansion 

Zoning and Planning 1 Computer per year None 

Elections 
2 file cabinets, 2 computers, and 
trailer equipment 

None 

Environmental Health 
2 computer stations, office 
furniture, bacteria water testing lab 

400 square foot facility expansion 
triples existing space 

Public Health None 
Spatial increase of 10% in 
conjunction with county building 
remodel 

Waste Management 
Cell construction for landfill air 
space, various equipment, and 
loader/dozer/trash compactor 

20 acre expansion increases 
existing space by 50% 

       
In follow-up meetings, Sublette County identified road projects anticipated through 2012 and potentially 
beyond.  A detailed list of these projects follows in Table 4-20.   
 
Table 4-20 Sublette County upcoming infrastructure projects (Lankford 2008) 

Priority Project 
Estimated 

Cost 
Time Frame 

Budget 
Source 

Budget 
Amount 

Shortfall 

1st Calpet Highway $25,000,000 2009-10 County $3,000,000 $22,000,000

1st Dry Piney Road $10,000,000 2009-10 County $0 $10,000,000

2nd Guios Road $6,000,000 2009-10 County $0 $6,000,000

2nd Horse Creek Road $600,000 2009-10 County $0 $600,000

3rd 
Fremont Lake 
Road Bridge 

$600,000 2010-11 County $0 $600,000

4th 
Middle Piney 
Road 

$7,000,000 2011-12 County $0 $7,000,000

4th North Piney Road $5,000,000 2011-12 County $0 $5,000,000

5th 
Fremont Lake 
Road 

$1,200,000 Not defined County $0 $1,200,000

 Total $55,400,000   $3,000,000 $52,400,000

 

4.5 CUMULATIVE PROJECT EXPENDITURES—CAPITAL ITEMS 
 
Sublette County and towns anticipate spending a total of $160,203,677 in capital projects in the next few 
years to keep up with the pace of population growth.  They currently have $17,106,797 available for these 
projects, resulting in a shortfall of $143,096,880.  These needs are summarized in Table 4-21.   
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Table 4-21 Sublette County and Towns anticipated capital expenditures (Arthur 2008; Hurd 2008; Lankford 
2008; Murphy 2008; Ninnie 2008) 

County/ Town Projects Total Cost Funds Available 
Sublette County Eight road maintenance projects $55,400,000 $3,000,000
Big Piney One groundwater maintenance project 

Seventeen road/sewer replacement projects 
$9,256,754 $400,000

Marbleton Two water well projects 
Two sewer treatment projects 
One water line project 
Two sewer line projects 
One curb/gutter/paving project 
One sidewalk project 

$13,279,855 $3,700,797

Pinedale Six sewer line projects 
Three water treatment and metering projects 
Five street projects 
One sewer treatment project 

$82,267,068 $10,000,000

Total  $160,203,677 $17,100,797
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5.   ENERGY INDUSTRY WORKFORCE 
 

5.1 INTRODUCTION  
 
A detailed analysis of energy industry employment is needed to fully understand its impact on population.  
This section discusses traditional elements of workforce analysis such as full time equivalents (FTE), and 
direct, indirect, and induced employment positions.  Unique elements of the energy industry, such as 
highly mobile workers, are also covered. 
 
Determining the number of energy workers in place during the development phase of energy production 
which includes activities such as well pad construction, drilling, hydraulic treatments, and completion is 
surprisingly difficult.  While a given operator may be responsible for overall operations of an oil and gas 
well, the majority of development phase tasks are assigned to contractors and subcontractors who, along 
with their employees, are based in locations both domestic and abroad.  Worker counts are calculated 
through a variety of mechanisms such as operator workforce estimates, employment reports, modeling 
and trend analysis, and housing surveys.  ERG used a combination of these methods to arrive at 
workforce numbers, as discussed below. 
 

5.2 TRANSIENT WORKFORCE 
 
A segment of those employed in the oil and gas industry is very mobile and generally not counted when 
population values are determined.  These workers are often based out of state and are transported onto the 
work site for a period of one or two weeks.  They then return to their home for an equal length of time 
before resuming work. Employees in this category, termed transient workers, do not maintain permanent 
residence in a project area although they are part of the workforce.  By definition, these workers are 
difficult to count.  For the purposes of this report, the transient population is estimated to be 
approximately 27.5 direct workers per active rig and includes drilling and hydraulic fracturing crews 
(Jacquet 2009).   Using this formula with a count of 55 rigs, Sublette County’s transient population is 
estimated at 1,513 workers.  
 

5.3 TEMPORARY HOUSING SURVEY 
 
Transient workers in Sublette County have no permanent housing and must rely on hotels, motels, 
employer-supplied housing, or other living arrangements.  Based on the prior discussion of transient 
worker counts, periods of high drilling activity can bring over 1,500 workers to the county, all of whom 
require living quarters of some kind.  Sublette County has not had sufficient temporary housing available 
for this many people, so workers and their employers have had to deal, at times creatively, with the 
housing shortage. 
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Traditional temporary housing usually consists of hotels and motels.  When these are unavailable, 
workers turn to non-traditional options including camping (both tent and recreational vehicle), sleeping in 
personal cars, trailers, or company vehicles, and sleeping outdoors as the weather permits. Operators 
occasionally provide housing ranging from company apartments to tent and trailer complexes. 
 
In 2008 and 2009, ERG administered a telephone survey to hotels, motels, and campgrounds in Sublette 
County. The results are summarized in Table 5-1. Respondents indicate that business has increased since 
2000.  Of the nine businesses contacted in Sublette County, five indicated that over 75% of their visitors 
are from the oil and gas industry, with two businesses quoting a figure of 90%.  Most establishments 
reported a slight decrease in business during the winter months. 
 
Table 5-1 Temporary housing survey (Ecosystem Research Group 2008d) 

Hotel Average Summer Visitors from Oil and Gas Industry Per Night 
Baymont 148
Best Western Pinedale 94

Half Moon Motel 31
Lodge at Pinedale 69
Pine Creek Inn 32
Rivera Lodge 2
Teton Court Motel 20
Daniel Junction 5

Marbleton Inn 70

Total 471

 
Other temporary housing in the area includes EnCana’s workforce facility, a semi-permanent tented 
housing area currently located in Jonah field that houses 150 to 200 people (Teeuwen 2009).  Other oil 
and gas companies plan to house an additional 110 workers in similar facilities (Ecosystem Research 
Group 2008a).   
 
Operators also house employees in company apartments, bunkhouses, townhouses, and trailers.  Industry 
estimated housing 55 people in this manner during 2007, 2008, and 2009 (Ecosystem Research Group 
2008a). 
 
Based on results of the telephone survey and industry questionnaire, approximately 856 people stay in 
temporary housing each night during the summer.  With a 20% reduction in hotel occupancy during the 
winter, this number decreases to approximately 762 people (Table 5-2).  According to Jacquet’s estimate 
of 1,513 transient workers, this leaves approximately 657 people unaccounted for each night during the 
summer when peak drilling takes place.  Many workers commute daily from Rock Springs and others stay 
in RVs and trailers outside of zoned campgrounds and trailer parks (Coburn 2009). 
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Table 5-2 Transient worker count by housing type and season (Ecosystem Research Group 2009) 

Housing Type Summer Winter 
Hotel 471 377
Workforce Facility 385 385
Total 856 762

 

5.4 COMMUTERS 
 

5.4.1 Intra-State Commuters 
 
The 2000 Census reports inflow and outflow of commuters in Sublette County, indicating how many 
people live elsewhere and commute to Sublette County to work (inflow) and how many people live in 
Sublette County and commute elsewhere to work (outflow).  The inflow values from the census are likely 
lower than actual values, as the 2000 Census predated Sublette County’s increase in energy development 
and the accompanying rise in employment and population.  While Table 5-3 and Table 5-4 show Sublette 
County had a net outflow of 175 workers in 2000, the following discussion of net residential adjustment 
demonstrates that net outflow commuting has decreased since 2000. 
 
Table 5-3 Commuting inflow by county of residence for Sublette County’s workforce (United States Census 
Bureau 2000) 

Place of Residence Number of Workers  % Total 
Converse County 2 0.07%
Fremont County 13 0.46%
Lincoln County 75 2.68%
Natrona County 13 0.46%
Sublette County 2,598 92.92%
Sweetwater County 40 1.43%
Teton County 9 0.32%
Uinta County 10 0.36%
Outside of Wyoming 36 1.29%
Total 2,796   

 
Table 5-4 Commuting outflow by county of work for Sublette County’s residents (United States Census 
Bureau 2000) 

Place of Work Number of Workers  % Total 
Carbon County 3 0.10%
Fremont County 9 0.30%
Lincoln County 103 3.47%
Natrona County 3 0.10%
Park County 6 0.20%
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Place of Work Number of Workers  % Total 
Sheridan County 4 0.13%
Sublette County 2,598 87.45%
Sweetwater County 45 1.51%
Teton County 134 4.51%
Uinta County 2 0.07%
Outside of Wyoming 64 2.15%
Total 2,971   

 
5.4.2 Net Residential Adjustment 
 
Another component of oil and gas workers, termed in-commuters, permanently reside nearby and 
commute from outside Sublette County to work.  Though these employees work within the county, their 
wages are spent elsewhere and represent a loss of money to county finances.  The effect of commuters on 
wages that remain within the county is determined by the net residential adjustment (NRA) calculation.  
NRA is the total amount of money taken out of a county less the total amount of money brought in by 
commuters.  A positive NRA indicates that more wages are taken out of the county than brought in.  A 
negative NRA indicates that more wages are brought into the county than taken out.  Table 5-5 and Figure 
5-1 show Sublette County’s net residential adjustment between 1995 and 2006, adjusted for inflation.  
Historically, the net residential adjustment in Sublette County has been positive meaning that more 
money is flowing out of Sublette County than in through commuters’ wages.  However, the amount has 
been decreasing since 2002, indicating that in-commuting has risen relative to out-commuting with oil 
and gas development.  It is important to note that overall wages within the county have risen in step with 
energy development, which also affects net residential adjustment calculations. 
 
Table 5-5 Sublette County net residential adjustment in thousands of dollars (1995$) (Bureau of Economic 
Analysis 2008) 

Year Net Residential Adjustment 
1995 $4,313
1996 $4,241
1997 $4,647
1998 $5,193
1999 $6,326
2000 $6,137
2001 $6,490
2002 $6,552
2003 $6,363
2004 $5,716
2005 $3,795

2006 $2,170
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Figure 5-1 Sublette County net residential adjustment in thousands of dollars (1995$)  

 

5.4.3 Inter-State Commuters 
 
The Wyoming Department of Employment, Research, and Planning analyzed inter-state commuter 
patterns in Sublette County.  Data were collected by determining worker residence location by state from 
drivers’ license information and work location by company.  The department found evidence of net 
commuter inflow, which supports the rise in Sublette County’s transient worker population.  Figure 5-2 
shows the total net commuter inflow of workers in Sublette County between 2000 and 2005.  The totals 
shown in the table are four-quarter moving averages of the inflow minus the outflow of workers.  As 
depicted, Sublette County net worker inflow increased over 1,000 workers during this time period.  In 
2005, Sublette County’s net resident inflow averaged a positive influx of 893.25 workers compared to 
2000’s negative outflow of 166.5 workers.  This trend strongly follows the estimates of transient worker 
population.  It should be noted that this count does not include Wyoming commuters who live outside of 
Sublette County—these workers fall into the Intra-State Commuter category. 
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Figure 5-2 Sublette County’s net commuter inflow of inter-state workers (Wyoming Department of 
Employment, Research, & Planning 2007) 
 
Sublette County’s net commuter inflow of workers with out-of-state drivers’ licenses has increased since 
2000 (Table 5-6).  According to the 2000 U.S. Census, 93% of Sublette County’s workforce resided in the 
county and 87% of Sublette County’s residents worked in the county.  In 2000, Sublette County had a 
larger proportion of worker out-flow than in-flow.  However, this was before oil and gas development in 
the area.  With the development of these industries, in-commuting has directly increased.  The 2005 net-
commuter inflow of only out-of-state workers was approximately 1,060 workers more than the 2000 
count (Wyoming Department of Research & Planning 2009).  More recent data is unavailable. 
 
Table 5-6 Sublette County out-of-state net commuter inflow (Wyoming Department of Research & Planning 
2009) 

  2000 2001 2002 2003 2004 2005 
Net Commuter Inflow -166.50 -77.75 -118.00 19.75 254.50 893.25

Annual Change   88.75 -40.25 137.75 234.75 638.75
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5.4.4 License Plate Survey 
 
Michael Coburn, Socioeconomic Analyst for the Sublette Community Partnership, administered traffic 
counts at the intersection of State Route 351 and Paradise Road and the intersection of Luman Road and 
British Petroleum Jonah OC in Sublette County, Wyoming.  At the intersection of Paradise Road and 
State Route 351, 506 of the 612 vehicles counted (82.7%) had Wyoming licenses, 77 (12.6%) vehicles 
had out-of-state license plates, and 29 (4.7%) were unknown due to poor license plate visibility.  The data 
had a standard error of 0.014 or 1.4% indicating that the real percentage of in-state vehicles ranged from 
81.3% to 84.1% and the real percentage of out-of-state vehicles ranged from 11.2% to 14.0% during this 
survey.  At the intersection of Luman Road and British Petroleum Jonah OC, 342 of the 407 vehicles 
counted (84.0%) had Wyoming license plates, 42 (10.3%) had out-of-state licenses, and 23 vehicles 
(5.7%) were unidentifiable due to poor license plate visibility.  The data had a standard error of 0.016 or 
1.6% indicating that the real percentage of in-state vehicles ranged from 82.4% to 85.6% and the real 
percentage of out-of-state vehicles ranged from 8.7% to 11.9% during this survey.           
 

5.5 INDUSTRY QUESTIONNAIRE 
 

5.5.1 Survey instrument 
 
In 2008/2009, ERG administered a survey to oil and gas companies operating in Sublette and surrounding 
counties.  A total of 23 companies were contacted. The survey requested information including the 
number of workers per well per year for the drilling, production, reclamation phases, and workover 
maintenance; the production life span of a well; the companies’ future schedule of operations for one, 
five, and ten-year timeframes; the total number of employees working in Sublette County during 2007, 
2008, and projected for 2009 including information about family members who accompany workers to 
the area; the number of employees housed by the company including the housing location and type; any 
proposed camp and employee housing construction; and the total tax amount paid on energy production in 
Sublette County.  The survey instrument and comprehensive results are found in Appendix A. To 
maintain confidentiality, all results are summarized.       
 

5.5.2 Summary of Results 
 
Survey responses were received from eight of the 23 operators, some with high levels of production and 
others with low or no production levels in Sublette County.  Results indicate that employment is expected 
to remain relatively stable until 2013. At that time employment will decrease by approximately 500 
employees and remain at that level until 2018.  Table 5-7 and Figure 5-3 present this information, 
separated into development phases or work tasks.  Note that these operator-supplied employment 
estimates are lower than those calculated from the Pinedale Anticline FSEIS and JIDP FEIS, which are 
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discussed later in this section. The recent downturn in oil and gas prices could contribute to this difference 
in employment projections. 
 
Table 5-7 Total FTE projections by phase as supplied by operators, 2009–2018 (Ecosystem Research Group 
2008a) 

Phase 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 
Development Phase 

Drilling 1,137 1,176 1,199 1,217 1,238 713 689 666 642 642
Completion 151 151 151 108 108 108 108 108 108 108

Production 377 390 404 420 437 454 470 486 501 515

Reclamation and 
Pad Construction 

210 194 127 94 90 78 61 61 61 61

Other  
Workover 53 53 59 66 73 74 74 75 75 76
Miscellaneous 
Employment 

85 85 0 0 0 0 0 0 0 0

Total 
Employment 

2,012 2,047 1,940 1,905 1,946 1,426 1,403 1,395 1,387 1,402

 

 
Figure 5-3 Total FTEs by phase as supplied by operators (Ecosystem Research Group 2008a) 

 
The most labor-intensive period of oil field activity occurs in the development phase, as depicted in 
Figure 5-3.  Industry respondents anticipate approximately a 30% decrease in personnel between 2013 
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and 2014 as drilling activity slows.  The drop in drilling is accompanied by a slow but steady increase in 
production workers as activity shifts to the production phase.  Personnel needs are lower during 
production as this phase requires less hands-on work.  Reclamation is the least labor-intensive task and 
becomes almost a negligible component as time goes on.  Well workovers occur roughly every 10 years 
throughout the production phase and are a steady segment of employment throughout the normal 40-year 
production cycle for wells in Sublette County. 
 

5.6 IMPLAN® WORKFORCE ESTIMATES 
 

5.6.1 IMPLAN® Methodology 
 
IMPLAN® (IMpact analysis for PLANning) was developed in 1979 by the USDA Forest Service, 
Federal Emergency Management Agency, and the USDI Bureau of Land Management for land and 
resource management planning.  It was privatized in 1993 by Minnesota IMPLAN® Group (MIG), Inc., 
who still manages and maintains the software. 
   
IMPLAN® functions as a regional economic impact model that provides an input-output analysis of the 
flow of dollars and commodities through an economy (MIG, Inc. 2004b).   National datasets are 
generated annually and are granular at a county level.  Figures from 2005 are not included as IMPLAN® 
did not publish a dataset for Sublette County that year. 
 
For this study, ERG used IMPLAN® to model indirect and induced employment effects of oil and gas 
development in Sublette County.  Direct effects take place only in the immediately affected industry, 
indirect effects concern inter-industry effects, and induced effects measure the effects of the changes in 
household income.  For example, direct workers would be those who actually perform drilling and 
construction tasks, indirect workers would perform support tasks such as hydraulic and perforation 
services, and induced employment would be found in local restaurants that serve the increased population 
of direct and indirect workers. 
 

5.6.2 Employment Projection 
 
The Pinedale RMP states that “Pinedale Anticline operators have indicated that approximately 60% of 
their drilling and completion labor force does not live within the study area” (USDI 2006a).  ERG’s 
IMPLAN® figures are based on this 40% local/60% non-local estimate of workers.  ERG estimated the 
employment effects for 2009 through 2018 using drilling schedule information presented in the JIDP 
FEIS and Pinedale Anticline FSEIS.  The total number of wells drilled is estimated at 555 in 2009 and 
decreases slightly until 2018 with an estimated 529 wells drilled.  IMPLAN® measures workers in terms 
of annual job equivalents (AJEs).  The estimated AJE represents 12 months of full-time employment 
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made up of full- and part-time jobs.  For example, one AJE could represent one job for 12 months or three 
jobs for four months; the numbers are not transferable to census numbers.  This contrasts with full time 
equivalents (FTE), which assumes a single person works during the entire year.  
 
Table 5-8 shows IMPLAN®-projected total employment and employment per well figures for 2009 
through 2018 based on drilling estimates from the Pinedale Anticline FSEIS and JIDP FEIS.  The direct 
employment figure is divided into local and non-local workers using the 40%/60% ratio discussed earlier.  
In the Pinedale Anticline FSEIS, indirect and induced AJEs were estimated from spending per well while 
ERG’s AJEs were configured from operator-provided FTE figures provided in both the Pinedale 
Anticline FSEIS and JIDP FEIS.  These methodological differences explain the AJE differences between 
documents.  As shown in the table, total employment increases slightly from 2009 to 2018, the estimated 
peak employment year. 
 
Table 5-8 Employment projections, 2009–2018 (MIG, Inc. 2007) 

Year Direct Local  Direct Non-local Indirect Induced Total 
2009 810 1,215 470 257 2,752
2010 798 1,196 433 255 2,682
2011 803 1,206 471 258 2,738
2012 810 1,215 478 262 2,765
2013 816 1,224 484 265 2,789
2014 822 1,233 507 279 2,841
2015 830 1,244 496 272 2,842
2016 836 1,254 502 276 2,868
2017 838 1,256 506 278 2,878
2018 842 1,261 511 281 2,895

 
5.6.3 IMPLAN® Data Summaries 
 
The following is an overview of recent economic growth and activity in Sublette County, based on 
IMPLAN® data.  All indicators suggest rapid economic development, particularly as a result of increased 
drilling.  Table 5-9 shows growth in population and employment from 2003 to 2007.  Such gains, while 
creating economic prosperity and wealth, also results in pressure on infrastructure and social services. 
 
Economic development in Sublette County between 2003 and 2007 has been substantial with employment 
rising 62% in four years. More remarkable are growth rates in household income at 128% and total 
personal income at 81%.  Alternatively, population has increased 28% while the number of households 
decreased 20%.  Note that a household is defined as a group of people (not necessarily related) living at 
the same address with common housekeeping, sharing either a living room or sitting room, or at least one 
meal a day. 
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Table 5-9 Sublette County overview 2003, 2004, 2006, and 2007 (MIG, Inc.  2003, 2004a, 2006, 2007) 

Growth Category 2003 2004 2006 2007 
Percent 
Change 

(2003–2007) 

Population 6,191 6,654 7,359 7,925 28%

Employment 4,551 5,251 6,405 7,384 62%

Households* 3,678 2,666 2,925 2,925 -20%

Number of Industries 115 120 127 120 4%

Income per Household $58,664 $90,659 $133,599 $133,599 128%
Total Personal 
Income** 

$215,800,000 $241,700,000 $390,800,000 $390,800,000 81%

*a group of people (not necessarily related) living at the same address with common housekeeping, sharing either a living room 
or sitting room, or at least one meal a day 
**income accruing to one person (income from job, investments, government payments, etc.) 
 
Mining output and employment has increased since 2003.  Figure 5-4 shows actual figures for mining 
output and employment for 2003 through 2007.  The Sublette County IMPLAN® dataset is not available 
for 2005.   
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Figure 5-4 Mining Sector output and employment (MIG, Inc. 2003, 2004a, 2006, 2007) 

 
Three industries closely related to oil and gas development are listed in Table 5-10.  Sector 27 (Drilling 
Oil and Gas Wells) showed tremendous growth in output (change in domestic production from one year 
to the next, usually measured by gross domestic product [GDP]), value added (through processing along 
the supply chain), and employment between 2003 and 2007.  Sectors 19 (Oil and Gas Extraction) and 28 
(Support for Oil and Gas) showed increases in all categories, though not as dramatically. The three 
IMPLAN® sectors are bridged with the NAICS code classifications as follows:  
 
 IMPLAN® Sector 19, Oil and Gas Extraction = NAICS Code 211, Oil and Gas Extraction 
 IMPLAN® Sector 27, Drilling Oil and Gas Wells = NAICS Code 213111, Drilling Oil and Gas Wells 
 IMPLAN® Sector 28, Support for Oil and Gas = NAICS Code 213112, Support for Oil and Gas 
 
Although the NAICS codes are bridged with the IMPLAN® sectors for reference, IMPLAN® 
employment data were derived from several sources and provide estimates for non-disclosed data. The 
numbers will not always directly correlate with employment data from other sources.  These data were 
derived from IMPLAN® and are reflected in nominal dollars. 
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Table 5-10 Output, value added, and employment by IMPLAN® sector 2003, 2004, 2006, 2007 (MIG, Inc. 
2003 2004a, 2006, 2007) 

Industry Sector 2003 2004 2006 2007 
Percent Change 

(2003–2007) 
Sector 19 Oil and Gas Extraction (Sector 20: 2007 dataset) 
Extraction Output* 81.97 85.53 129.47 135.55 65.4%
Employment 147.00 159.00 240.00 205.00 39.5%
Employee Compensation* 14.6 17.05 28.9 27.4 87.7%
Proprietor Income* 0.24 0.87 3.77 6.33 2537.5%
Other Property Income* 23.13 25.15 41.73 39.79 72.0%
Indirect Business Tax* 4.83 4.94 7.92 8.12 68.1%
Total Value Added* 42.8 48 82.32 81.63 90.7%
Sector 27 Drilling Oil and Gas Wells (Sector 28: 2007 dataset) 
Drilling Output* 0.98 0.52 20.18 239.7 24359.2%
Employment 13.00 2.00 30.00 241.00 1753.8%
Employee Compensation* 0.24 0.05 2.06 23.96 9883.3%
Proprietor Income* 0.04 0.01 0.51 0.96 2300%
Other Property Income* 0.22 0.17 3.75 99.61 45177.2%
Indirect Business Tax* 0.05 0.02 0.82 2.51 4920%
Total Value Added* 0.56 0.25 7.18 127.04 22585.7%
Sector 28 Support for Oil and Gas (Sector 29: 2007 dataset) 
Support Output* 47.86 80.37 171.13 301.37 529.7%
Employment 470.00 572.00 853.00 1,237.00 163.2%
Employee Compensation* 20.24 24.53 50.69 89.58 342.6%
Proprietor Income* 2.83 3.43 7.82 4.06 43.5%
Other Property Income* 15.12 34.56 96.62 26.51 75.3%
Indirect Business Tax* 2.70 3.546 7.05 3.68 36.3%

Total Value Added* 40.89 66.06 162.18 123.83 202.8%
*millions of dollars 
 

5.7 PROJECTED DRILLING TABLES FROM PAPA AND JONAH ESTIMATES 
 
Direct FTE employment numbers were projected based on information provided in the Pinedale FSEIS 
and the JIDP FEIS.  After direct employment was estimated, IMPLAN® was used to estimate indirect 
and induced employment figures.   
 

5.7.1 Projection of Direct Employment 
 
The schedule for well drilling was derived from the JIDP FEIS and Pinedale Anticline FSEIS Preferred 
Alternative.  Information from the same documents was used to project number of employees needed to 
complete drilling, production, and reclamation phases. 
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5.7.2 Development (Drilling) Phase 
 
The development phase consists of well pad and access road construction, rig transportation and setup, 
drilling, completion testing, and pipeline construction.  Based on the JIDP FEIS, 830 worker days are 
needed to complete a well over a 54 day period, averaging 15.4 workers per day per well, or annualized to 
2.3 FTE workers per well per year for development.  According to the Pinedale Anticline FSEIS, 1,640 
worker days are needed per well over a 72 day period, averaging 22.8 workers per day per well, or 
annualized to 4.5 FTE workers per well per year.  The difference in estimates between fields may be due 
to the distance between wells and pads (for moving rigs and building roads), the depth to gas 
underground, and the use of vertical versus directional drilling.  ERG estimated that Jonah field 
development makes up 41% (3,100) of the wells to be drilled, while the Pinedale Anticline makes up 59% 
(4,399) of the wells based on those two proposals (USDI 2006a, 2006b).  Using these estimates, the 
number of wells to be drilled in each field and the number of workers needed to complete the wells was 
calculated for each year.  Figure 5-5 shows the annual number of employees needed to complete the 
development phase for the Jonah and Pinedale Anticline fields. 
 

 
Figure 5-5 Annual number of FTE employees needed to complete the development phase (USDI 2006a, 
2006b) 
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5.7.3 Production Phase 
 
The estimated number of workers needed during the production phase was provided only in the JIPD 
FEIS and were assumed to be similar for both fields because data specific to the Pinedale Anticline were 
not available to ERG.  According to the JIDP FEIS, 515 worker days are needed for production and 
maintenance over the 40 year life of a well, which annualizes to 0.035 FTE workers per year per well for 
40 years.  Figure 5-6  shows the estimated number of workers needed per year to complete the production 
phase. 
 

 
Figure 5-6 Annual number of FTE employees needed to complete the production phase (USDI 2006a, 2006b) 

 

5.7.4 Post-production/Reclamation Phase 
 
Reclamation estimates were provided only in the JIDP FEIS and were assumed to be similar for both 
fields because data specific to the Pinedale Anticline were not available to ERG.  According to the 
document, 50 workers (ten people for five days) are needed to complete reclamation, which is equivalent 
to 0.14 FTE workers per well per year.  Figure 5-7 shows the estimated number of workers needed per 
year to complete the reclamation phase. 
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Figure 5-7 Annual number of FTE employees needed to complete the post-production/reclamation phase 
(USDI 2006a, 2006b) 

 

5.7.5 Life of Plan 
 
Total FTE employment over the life of the plan (Pinedale Anticline FSEIS Preferred Alternative) begins 
with an estimate of 1,854 employees in 2007.  Estimated employment peaks in 2018 with approximately 
1,894 FTE development workers and 209 FTE production workers totaling 2,103 workers for that year.  
Employment drops quickly after 2018 as drilling comes to an end.  The expected largest decrease in 
employment would occur around 2019 when approximately 750 FTE workers from the previous year will 
no longer be needed.  Figure 5-8 depicts the estimated number of FTE employees needed annually to 
complete all three phases of field development.  Viewed another way, Figure 5-9 illustrates the 
contribution to total employment for each phase, with employment peaking in 2018 with approximately 
2,103 workers. 
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Figure 5-8 Annual number of FTE employees needed to complete development, production, and post-
production/reclamation phases (USDI 2006a, 2006b) 

 

 
Figure 5-9 Projected total annual FTE employment over the life of the plan (USDI 2006a, 2006b) 
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5.8 CUMULATIVE IMPACTS TABLE – SUMMARY 
 
The Pinedale RMP defines cumulative impacts as follows (USDI 2006a): 
 

Cumulative impacts result from the incremental impact of an action when added to the past, 
present, and reasonably foreseeable future actions, regardless of which agency (federal or 
nonfederal) or person undertakes such other actions.  Cumulative impacts can result from 
individually minor but collectively significant actions that take place over time.  

 
A comprehensive table is included in Appendix B of the document. This table shows oil and gas-related 
projects by field office, including the Bridger-Teton National Forest.  Additionally, it lists projects within 
Sublette County and surrounding counties that may affect Sublette County.  Some figures, such as 
development on private land, were not supplied. 
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6.   EMPLOYMENT AND PERSONAL INCOME 
 

6.1 INTRODUCTION 
 
Mining, including oil and gas, was the largest private employment sector in Sublette County in 2007 
(United States Department of Labor 2008b).  Average wages and earnings in all sectors, and especially 
the mining sector, appear to be influenced by the influx of high-paying mining industry jobs.  Significant 
wage variation exists between industry-related jobs and other employment sectors across the county.  This 
is of concern to permanent Sublette County residents who work outside of the Mining Sector, as higher 
average wages for temporary and transient workers can drive up the cost of living, including housing and 
services.  This inflation can make it difficult for non-mining industry residents to maintain their standard 
of living.  The following sections describe the worker distribution in the county’s four major employment 
sectors (Mining; Construction and Manufacturing; Arts, Food, and Accommodation; and Wholesale and 
Retail Trades), the county’s unemployment rate compared to the state, and wages earned by workers in 
the four major sectors. 
 
This discussion focuses on private sector employment, which is affected to a greater degree by local 
economic pressures than government employment.  Overall, government employees comprise 12.1% of 
the 2007 county-wide workforce, with private industry making up the remaining 87.9% (Bureau of 
Economic Analysis 2008). 
 
Classifications discussed in this section are based on the North American Industry Classification System 
(NAICS).  This standard was introduced in 1997 and became widely used by federal and state 
governments in 2004.  The purpose of NAICS and its predecessor, the Standard Industrial Classification 
(SIC), is to establish a consistent method of identifying business establishments for economic and 
financial analysis.  For purposes of this discussion, it is useful to note that the NAICS Mining Sector 
includes four sub sectors:  NAICS 211, Oil and Gas Extraction; NAICS 212, All Mining except Oil and 
Gas; NAICS 213, Support Activities for Mining; and NAICS 213112, Support for Oil and Gas. 
 

6.2 EMPLOYMENT BY SECTOR 
 
The top four employment sectors in Sublette County are Mining; Retail Trade; Arts, Food and 
Accommodation; and Construction and Manufacturing.  Other sectors, such as Transportation; Utilities; 
Finance; Professional Services; and Agriculture employ a smaller segment of the working population.  
Figure 6-1 shows historical employment levels for various sectors between 2001 and 2007.  The figure 
depicts a definite grouping of the major employment sectors separated from minor sectors. 
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Figure 6-1 Total employees per sector (United States Department of Labor 2008b) 

 
Table 6-1 Total employees per sector (United States Department of Labor 2008b) 

Sector 2001 2002 2003 2004 2005 2006 2007 
% Change 2001 to 

2007 
Agriculture, Forestry, 
Fishing and Hunting 

88 91 94 92 93 79 85 -3.4%

Finance and Insurance 42 61 61 63 71 86 90 114.3%
Information 33 35 32 37 57 51 37 12.1%
Other Services such as 
Public Administration 

68 71 74 92 94 99 105 54.4%

Professional and 
Technical Services 

100 86 87 83 112 131 139 39.0%

Real estate, Rental and 
Leasing 

27 29 27 25 29 44 46 70.4%

Transportation and 
Warehousing 

51 54 60 64 88 127 206 303.9%

Utilities 0 0 23 24 30 41 56 N/A
Wholesale and Retail 
Trades 

275 301 301 314 347 408 477 73.5%

Mining 279 329 478 583 680 946 1570 462.7%
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Sector 2001 2002 2003 2004 2005 2006 2007 
% Change 2001 to 

2007 
Construction and 
Manufacturing 

297 316 321 433 613 701 752 153.2%

Arts, Food and 
Accommodation 

328 354 361 398 441 518 514 56.7%

 
In recent years, sectors with a small number of employees make up a smaller percent of total employment 
though the actual employment numbers within those sectors are either staying relatively constant or 
increasing.  The gap between mining employment and other sectors commenced in 2002–2003 and has 
increased since.   
 
Employment in the Mining Sector has increased markedly during the 2000s, as reflected in Figure 6-1 and 
Table 6-1.  Data were not available to calculate the exact percentage of oil and gas employment in the 
Mining Sector; however, available data show that much of the employment in the Mining Sector is related 
to oil and gas development. 
 
Table 6-2 Number of employees in oil- and gas-related sectors (United States Department of Labor 2008b) 

Employment Sector 2001 2002 2003 2004 2005 2006 2007 
NAICS 21: Mining 279 329 478 583 680 946 1,570
NAICS 211: Oil and Gas Extraction 119 118 131 ND* ND ND ND
NAICS 212: All Mining except Oil and 
Gas 

ND ND ND ND ND ND ND

NAICS 213: Support Activities for 
Mining 

160 211 347 439 508 737 1,335

NAICS 213112: Support for Oil and Gas ND ND ND ND ND ND ND
*Not disclosed 
 

6.3 UNEMPLOYMENT 
 
As might be expected, unemployment in Sublette County has declined since 2003.  Although this trend 
parallels the state and nation, the county’s 1.5% unemployment rate is lower than Wyoming’s 3% rate and 
much lower than that of the nation’s 4.6% rate (Figure 6-2).  According to correspondence from the towns 
of Marbleton and Big Piney, employers in Sublette County often struggle to find employees to fill 
vacancies because unemployment levels are low (Town of Big Piney 2007a; Town of Marbleton 2007a).   
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Figure 6-2 Unemployment rates for the United States, Wyoming, and Sublette County, 2000–2007 (United 
States Department of Labor 2008a) 
 

6.4 INCOME AND WAGES 
 
Wages in the Mining Sector are much higher than other sectors in Sublette County and have steadily 
increased over time.  Figure 6-3 depicts average annual wages by sector in Sublette County between 2001 
and 2007.  Although lower in comparison with the Mining Sector, wages in the Arts, Construction, and 
Retail Sectors have consistently increased over the last few years. 
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Figure 6-3 Average annual wages for Sublette County (United States Department of Labor 2008b) 

 
As mentioned previously, high wages in the Mining Sector drive up wages in other industries. This can 
affect small businesses by forcing them to raise prices on goods and services to maintain a profit.  Higher 
wages also mean that employees have more disposable income, leading to higher demand for many 
products, also driving up prices.  These factors, combined with the county’s housing shortage, have led to 
localized inflation that has raised the average cost of living (Jacquet 2006).  Sublette County has the 
second-highest cost of living index in Wyoming, with Teton County ranked the highest (Section 6.5) 
(State of Wyoming 2007).  
 
Workers in sectors with lower average wages may find it difficult to keep up with the cost of living.  This 
is apparent in the service industry, where starting wages, although high for the rest of the state, are low in 
Sublette County when compared to the cost of living.  For other industries, low average wages and high 
cost of living can discourage new employees from moving to the area.   
 
Localized inflation can influence the ability of the local government to maintain and develop the 
infrastructure needed to support the growing population.  As the cost of supplies and labor increases, so 
does the cost of infrastructure projects such as road maintenance and water and sewer expansion.  This 
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can lead to increased and unforeseen municipal expenditures, potentially offsetting the benefit of energy 
taxes.   
 
In accordance with wage increases, inflation in southwest Wyoming (comprised of Lincoln, Sublette, 
Sweetwater, and Uinta counties) has consistently been above both the state of Wyoming and the nation 
since the 4th quarter of 2004.  Figure 6-4 demonstrates this trend.  The increase in inflation has resulted in 
an increase in the cost of living for Sublette County.   
 

 
Figure 6-4 Inflation rates for the United States, Wyoming, and southwest Wyoming (State of Wyoming 2007) 

 

6.5 COST OF LIVING 
 
A cost of living index is a measure of how much money is required for a consumer to maintain a certain 
standard of living over time.  Sublette County currently has the second highest cost of living index in 
Wyoming; a typical bundle of goods costs more in Sublette County than in any other county in Wyoming 
except for Teton County.  This trend is displayed in Table 6-3, which presents the cost of living indices 
for 2000 and 2008. 
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Table 6-3 Cost of living index by Wyoming County, 4th quarter 2000 and 2nd quarter 2008 (Wyoming 
Economic Analysis Division 2009) 

County 4Q 2000 Index 2Q 2008 Index 
Teton 141 138
Sublette 106 115
Campbell 103 111
Sweetwater 97 107
Sheridan 105 105
Natrona 97 101
Carbon 96 101
Johnson 106 100
Lincoln-Afton 92 100
Laramie 102 97
Albany 104 96
Fremont 96 94
Lincoln-Kemmerer 92 93
Uinta 98 93
Park 100 93
Converse 93 91
Goshen 92 90
Weston 90 90
Crook 91 90
Washakie 92 89
Big Horn 91 88
Hot Springs 92 87
Niobrara 89 85
Platte 94 84
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7.   HOUSING, SOCIAL SERVICES, AND QUALITY OF LIFE PROJECTIONS 
 

7.1 HOUSING 
 
Housing is a critical component in evaluating quality of life, and Sublette County has struggled in this 
area.  Affordable housing is lacking in Sublette County, as apparent by the steep increase in housing and 
rental costs in the past five years, the increase in population, and the comparatively low wages earned by 
many residents of the county.  Housing prices have been increasing with a trend of $21,207 per year from 
1997 to 2007.  In Figure 7-1 the average annual sales price of a home in Sublette County is graphed 
against the cumulative number of wells drilled within the county.  As shown in this figure, 2003 marks a 
shift in sales price trends, with annual prices increasing at a higher rate from that year forward.  Table 7-1 
shows the average annual sales price of homes in Sublette County. 
 

 
Figure 7-1 Housing prices vs. cumulative number of wells drilled (Wyoming Community Development 
Authority 2009; Wyoming Oil and Gas Conservation Commission 2009) 
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Table 7-1 Average annual sales price of homes in Sublette County (Wyoming Community Development 
Authority 2009) 

Year 
Sublette County 
Average Sales 

Price 

Annual Percent 
Change Sublette 

County 

Statewide Average 
Sales Price 

Annual Percent 
Change Statewide 

1997 $122,608 NA $91,714  NA

1998 $104,375 -14.87% $96,906  5.66%

1999 $114,020 9.24% $101,517  4.76%

2000 $125,922 10.44% $111,437  9.77%

2001 $149,179 18.47% $116,469  4.52%

2002 $163,473 9.58% $121,140  4.01%

2003 $173,116 5.90% $132,708  9.55%

2004 $218,343 26.13% $142,501  7.38%

2005 $249,029 14.05% $159,776  12.12%

2006 $269,795 8.34% $187,869  17.58%

2007 $334,073 23.82% $239,019  27.23%

Change 1997–2007 $211,465 172.47% $147,305  160.61%

Change 1997–2003 $50,508 41.19% $40,994  44.70%

Change 2003–2007 $160,957 92.98% $106,311  80.11%

 
The overall percentage change in statewide sales prices is somewhat misleading.  The average sales price 
in Teton County increased over $600,000 between 2006 and 2007, which skews statewide averages.  
Excluding Teton County from the 2007 statewide average sales price results in an average of $184,378 
over the remaining 22 counties.  Accordingly, the statewide change between 2003 and 2007 is 56.66% 
when excluding Teton County. 
 

7.1.1 Housing Affordability 
 
Housing affordability is a calculation that estimates the minimum income required to purchase a house of 
a given price. Using the average sales prices listed in Table 7-1, ERG determined the minimum income 
necessary to purchase a house at the average sales price in Sublette County.  The following calculations 
assumed a 30-year fixed loan of 6% with the buyer providing 20% of the price as a down payment.  
Standard amortization schedules were used to determine the monthly payment, and this value was 
multiplied by 48 to arrive at the minimum qualifying income (National Association of Realtors 2009).  
Data are provided in nominal prices. 
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Table 7-2 Minimum qualifying income needed to purchase average home in Sublette County and Wyoming 
(Wyoming Community Development Authority 2009) 

Year 

Sublette 
County 

Average Sales 
Price 

Minimum 
Qualifying 
Income in 
Sublette 
County 

Median 
Family 

Income in 
Sublette 
County 

Statewide 
Average Sales 

Price 

Minimum 
Qualifying 
Income in 
Wyoming 

Median 
Family 

Income in 
Wyoming 

1997 $132,769  $28,224 $36,700 $91,714 $21,120 $48,412
1998 $141,904  $24,048 $36,700 $96,906 $22,320 $51,897
1999 $151,620  $26,256 $37,900 $101,517 $23,376 $55,624
2000 $174,653  $28,992 $40,400 $111,437 $25,680 $55,859
2001 $188,409  $34,368 $40,400 $116,469 $26,832 $58,541
2002 $195,077  $37,632 $40,400 $120,314 $27,888 $57,148
2003 $239,657  $39,840 $54,400 $130,294 $30,576 $56,065
2004 $264,384  $50,256 $56,300 $147,588 $32,784 $54,935
2005 $277,479  $57,312 $56,300 $160,497 $36,960 $55,250
2006 $334,073  $62,112 $59,400 $187,869 $43,248 $58,800
2007 $132,769  $76,896 $59,100 $265,044 $61,008 $58,500

 
As seen in Table 7-2, the qualifying income for the average home in Sublette County was lower than the 
median family income through 2004.  In 2005, the qualifying income surpassed the median family 
income by approximately $1,000.  The gap between qualifying and median family incomes has continued 
to increase so that by 2007, the qualifying income to purchase an average house outpaced the median 
family income by over $17,000. If this trend continues fewer and fewer families will be able to afford an 
average house in Sublette County.  Comparable statewide figures show that through 2006, the minimum 
qualifying income to purchase the average house in Wyoming was much less than the median statewide 
family income.   
 
To present this information in another manner, Figure 7-2 shows the average annual wages by 
employment sector and the qualifying annual income needed to buy the average home in Sublette County 
between 2001 and 2007.  In 2001, the Mining Sector was the only sector whose average annual income 
exceeded the qualifying income to buy a $149,000 home, which was the average sales price for that year.  
From 2001 to 2006, the Mining Sector continued to be the only sector whose average annual income 
exceeded the qualifying income.  All other employment sectors had average annual incomes significantly 
below that required to buy a house.  By 2007, the qualifying income to buy a home caught up with the 
Mining Sector income and was still far above the average income of all other sectors.  The average annual 
qualifying income to purchase a $334,000 home was $76,896 in 2007.  The Mining Sector, with by far 
the largest average annual income, had an average annual income of $76,495.   
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Figure 7-2 Sublette County average annual income by sector and minimum qualifying income to purchase 
average home (Wyoming Community Development Authority 2009) 

 

7.1.2 Average Rental Prices 
 
The Wyoming Community Development Authority conducts semi-annual surveys on housing trends in 
the state, including data collection of rental prices in each county.  Rental units are categorized as homes, 
apartments, mobile home lots, and homes on a mobile home lots.  Table 7-3 shows historical information 
on Sublette County rental prices between 1998 and 2008.  In contrast to home prices, 2003 was not as 
significant a turning point in rental rates in Sublette County.  Rental rates for houses increased to a greater 
degree than the remaining categories, but the overall trend shows a much flatter rise than the average sale 
price of homes.   
 
Table 7-3 Average rental prices in Sublette County (Wyoming Community Development Authority 2009) 

Reporting Period  Apartment Mobile Home Lot House 
Mobile Home on a 

Lot 
1998-1 $387 $150 $546 $415
1998-2 $501 $150 $575 $365
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Reporting Period  Apartment Mobile Home Lot House 
Mobile Home on a 

Lot 
2000-2 $464 $165 $566 $325
2001-1 $455 $165 $608 NA
2001-2 $441 $175 $613 $350
2002-1 $472 $200 $611 NA
2002-2 $534 $165 $655 $457
2003-1 $520 $200 $769 $472
2003-2 $611 $200 $794 $548
2004-1 $647 $225 $808 $624
2004-2 $765 $240 $888 $600
2005-1 $699 $240 $882 $590
2005-2 $728 $275 $1,083 $595
2006-1 $781 $265 $1,195 $643
2006-2 $750 $275 $1,238 $693
2007-1 $822 $275 $1,338 $667
2007-2 $860 $275 $1,387 $674
2008-1 $872 $275 $1,390 $675

Percent Change 
1998(1)–2008(1) 

125.32% 83.33% 154.58% 62.65%

Percent Change 
1998(1)–2003(1) 

34.37% 33.33% 40.84% 13.73%

Percent Change 
2003(1)–2008(1) 

67.69% 37.50% 80.75% 43.01%

 

7.1.3 Building Permit Trends 
 
Residential construction has increased since 2000, as demonstrated by the increased number of residential 
building permits issued in Sublette County between 2000 (54 permits) and 2007 (263 permits).  
Residential permits are subdivided into the following categories: single family, duplex, tri- and fourplex, 
and multiplex (greater than four aggregate dwellings).  Historical trends in building permits are 
summarized in Table 7-4.  As illustrated, the greatest increase occurred in the single family category with 
613 permits issues between 2005 and 2007.  However, the number of building permits decreased over 
60% between 2007 and 2008.  Applications for building permits can increase when housing prices are 
high, often as a response to housing shortages.  The decrease in building permits could indicate a decrease 
in the housing shortage (Meyers 2009). 
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Table 7-4 Building permits in Sublette County (Sublette County Planning and Zoning 2008; U.S. Census 
Bureau 2009) 

Year 
Single-Family 

Permits 
Duplex 
Permits 

Tri- and 
Fourplex 
Permits 

Multiplex 
Permits 

Total 
Residential 

Permits 

Annual 
Percentage 
Increase in 
Residential 

Permits 
2000 54 0 0 0 54 
2001 72 4 0 0 76 40.74%
2002 74 6 8 0 88 15.79%
2003 79 4 8 0 95 7.95%
2004 77 12 4 0 93 -2.11%
2005 179 0 0 6 185 98.92%
2006 177 0 0 20 197 6.49%
2007 257 6 0  0 263 33.50%
2008 100 2 3 0 105 -61.09%

 
7.1.4 Rental Vacancy Rates 
 
In recent years, the Sublette County housing market has had a low vacancy rate for rental units compared 
to the state of Wyoming.  As part of its semi-annual survey, the Wyoming Community Development 
Authority collects data on rental vacancy rates throughout the state.  Rental units are defined as homes, 
apartments, mobile home lots, and mobile home lots with homes.  Table 7-5 shows the vacancy rates for 
2000–2008. 
 
 Table 7-5 Rental vacancy rates in Sublette County and Wyoming (Wyoming Community Development 
Authority 2009) 

Reporting Period Sublette County Vacancy Rates Wyoming Vacancy Rates 
2001-1 4.88% 4.21%
2001-2 NA 4.36%
2002-1 NA 4.73%
2002-2 5.41% 4.62%
2003-1 4.00% 3.56%
2003-2 3.64% 4.10%
2004-1 1.69% 3.81%
2004-2 5.33% 4.81%
2005-1 4.17% 3.30%
2005-2 4.55% 3.51%
2006-1 1.89% 2.67%
2006-2 0.64% 2.44%
2007-1 2.29% 1.45%
2007-2 0.90% 1.81%
2008-1 2.84% 2.89%
2008-2 3.44% 3.93%
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7.1.5 Housing Projections and Estimates 
 
In February 2008, Collins Planning Associates (Collins) released a report which assessed current housing 
conditions in Sublette County.  Based on their analysis, Collins predicts that the lack of available housing 
in the county is near its peak.  BLM-supplied data on actual and projected rig counts suggested, to 
Collins, that 2011 would be the peak year for drilling activity with an active rig count of 71.  BLM 
projections indicate a decrease in rig counts from that point, with fewer than five active rigs in 2024.  As 
discussed in Chapter 2, the drilling activity in oil and gas development is the most labor intensive phase 
and has the greatest impact on population.  ERG agrees with Collins’ conclusion that drilling rates 
directly affect population trends.  Therefore, the best way to anticipate population impacts is for local 
governments to routinely query oil and gas operators regarding projected short- and long-term drilling 
activities.   
 
7.2 EDUCATION 
 

7.2.1 School District Enrollment and Capacity 
 
Sublette County is served by two school districts: Sublette No. 1, located in Pinedale and Bondurant and 
Sublette No. 9, located in Big Piney and La Barge.  Both districts have four schools (high school, middle 
school, and two elementary schools) with one of the elementary schools located outside of the major 
population centers and the other schools located within the major population centers.  Between 2000 and 
2009, both districts have seen increased enrollment and staffing needs as well as decreased facilities 
capacity. 
 
According to Sharon Ziegler, Executive Secretary to the Superintendent of District No. 1, in 2009 the 
school district had 240 new students, which is 24% of the school district’s enrollment of 1,010 students.  
In the past four or five years, they have had an annual turnover of 40 to 50 students, up from 30 students 
in the early 2000s.  The school district currently has eleven Spanish-speaking students; five years ago 
they had none.  District No. 9 has seen an increase of 300% in non-English speaking students and has 
hired three full-time English language literacy positions to address this need (Anschutz 2007). 
 
School District No.1’s elementary, middle, and high school each has a capacity of 320 students.  Both the 
middle school and high school have a count of just under 320 students (Seipp 2009).  The elementary 
school, however, currently has over 500 students, and the 5th and 6th grades have been moved into 
temporary buildings.  The school district has contracted to create an 81,000 square foot elementary 
school, which is expected to begin construction in June or July of 2009 and is scheduled to open in 
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September 2010.  The square footage and capacity of District No. 1 facilities is shown in Table 7-6.  
District No. 9 did not provide this information despite repeated requests.   
 
Table 7-6 School District No. 1 square footage and capacity (Seipp 2009)  

School Square Footage Capacity 
Elementary School 47,000 320
Middle School 52,000 320
High School, Auditorium, and Administration Building 89,000 320
Wrangler Gymnasium 45,000 NA

 
Table 7-7 shows historical enrollment figures for Sublette County school districts. Between 1991 and 
1999, student population exhibited relatively flat increases and/or decreases. District No. 1 enrollment 
increased approximately 6%, while District No. 9 showed the opposite trend with a 6% decrease.  Student 
counts began to show a sharper rise in 2000.  By 2007, District No. 1’s enrollment had risen 
approximately 47% with District No. 9 showing a smaller, but substantial, increase of nearly 20%.  
 
Table 7-7 Sublette County school district enrollment history (Wyoming Department of Education 2008) 

Year 
District No. 1 
Enrollment 

Annual Percent 
Change  

District No. 9 
Enrollment 

Annual Percent 
Change 

1991 592 NA 640 NA

1992 602 1.69% 638 -0.31%

1993 651 8.14% 652 2.19%

1994 676 3.84% 702 7.67%

1995 676 0.00% 682 -2.85%

1996 641 -5.18% 655 -3.96%

1997 642 0.16% 669 2.14%

1998 637 -0.78% 655 -2.09%

1999 627 -1.57% 604 -7.79%

2000 639 1.91% 569 -5.79%

2001 630 -1.41% 587 3.16%

2002 671 6.51% 571 -2.73%

2003 689 2.68% 592 3.68%

2004 701 1.74% 592 0.00%

2005 767 9.42% 617 4.22%
2006 841 9.65% 646 4.70%
2007 940 11.77% 680 5.26%

Change 1991–1999 35 5.91% -36 -5.63%

Change 2000–2007 301 47.10% 111 19.51%
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School district staffing has increased with the number of new students in the county.  As shown in Table 
7–8, District No. 1’s staffing increased by 24% and District No. 9’s increased by 11% between 2000 and 
2007.  State-wide staffing increases were 5% during a similar time-frame.  
 
Table 7-8 Sublette County Instructional staff by district (FTE) (Wyoming Department of Education 2008) 

Year District No. 1 District No. 9 State-wide 
2000 63.4 70.5 9,803.6
2001 73.0 70.3 9,829.6
2002 70.0 75.0 9,979.6
2003 70.5 71.3 10,055.7
2004 68.8 74.2 9,985.2
2005 73.6 73.4 10,087.3
2006 80.0 86.1 10,300.3
2007 78.5 78.5 NA*

% Change 2000–2007 23.82% 11.35% 5.07%

*Not available 

 

7.2.2 School Valuation and Budget 
 
Like other social services, the increased population from oil and gas development stresses Sublette 
County’s school districts.  However, in many ways the presence of the oil and gas industry has also 
positively affected Sublette County’s school districts. Increased enrollment creates more jobs, increases 
job security, utilizes facilities more fully, and can create a more diverse population.  Moreover, energy 
production has increased the tax base in Sublette County, especially in District No. 1, which contains the 
Jonah and Pinedale Anticline fields. Between 1995 and 2007, Wyoming as a whole saw a 166% increase 
in total district assessed valuation (the value assigned to property for use in tax calculations), but this 
increase is overwhelmed by the more than 1,045% increase seen in Sublette District No. 1 for the same 
time-frame (Table 7-9).   
 
Table 7-9 Assessed valuation for Sublette County by school district (Wyoming Department of Education 
2008) 

Year District No. 1 District No. 9 State-wide 
1995 $154,289,846 $162,659,154 $6,231,800,000
1996 $140,778,407 $112,594,535 $6,423,400,000
1997 $165,691,195 $158,929,276 $7,145,900,000
1998 $235,102,441 $209,452,411 $7,441,500,000
1999 $246,445,300 $194,884,240 $7,025,500,000
2000 $303,349,383 $240,483,089 $7,896,900,000
2001 $547,481,173 $411,597,321 $10,542,100,000
2002 $741,509,427 $449,236,435 $11,169,300,000
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Year District No. 1 District No. 9 State-wide 
2003 $709,120,432 $277,780,164 $10,340,000,000
2004 $1,655,510,817 $487,860,020 $13,679,500,000
2005 $2,390,969,127 $676,213,100 $16,445,000,000
2006 $3,788,604,732 $800,720,001 $20,978,700,000
2007 $3,475,556,647 $765,598,659 $21,491,267,438

% Increase 1995–2000 96.61% 47.84% 26.72%

% Increase 2000–2007 1,045.73% 218.36% 172.15%

 
This larger tax base is directly reflected in district general fund revenues from local, county, state, and 
federal sources, as seen in Table 7-10.  
 
Table 7-10 Total Sublette County general fund revenues from local/county/state/federal sources by school 
district (Wyoming Department of Education 2008) 

Year District No. 1 District No. 9 State-wide 
2000 $7,971,133 $6,466,289 $660,610,023
2001 $3,193,583 $4,329,430 $664,657,985
2002 $10,656,932 $7,188,453 $717,117,801
2003 $11,406,847 $7,959,120 $768,273,957
2004 $10,889,071 $6,349,572 $759,619,270
2005 $20,608,469 $11,872,933 $840,452,300
2006 $29,550,743 $15,434,603 $898,107,584
2007 $45,512,992 $19,663,401 $1,115,203,990

% Increase 2000–2007 471% 204% 69%

 
Of particular interest to Sublette County government is the increase in general fund expenditures for both 
districts. Compared to a state-wide increase of only 65%, school district expenses in Sublette County 
experienced triple-digit increases from 2000–2007.  This information is presented in Table 7-11 below. 
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Table 7-11 Sublette County general fund expenditures by school district (Wyoming Department of Education 
2008) 

Year District No. 1 District No. 9 State-wide 
2000 $5,701,686 $5,369,907 $661,500,425
2001 $5,581,358 $5,918,867 $673,591,640
2002 $8,355,265 $7,591,107 $724,206,123
2003 $13,721,364 $8,213,946 $750,746,628
2004 $11,292,016 $7,149,790 $756,193,461
2005 $16,968,439 $8,548,722 $803,732,619
2006 $31,136,408 $12,048,771 $907,392,493
2007 $47,001,426 $24,114,226 $1,093,446,068

% Increase 2000–2007 724% 349% 65%

 

7.2.3 Amendment B 
 
Until November 2006, both districts in Sublette County were extremely well-funded.  Wyoming law 
permitted districts to keep 25% of excess special school district property tax revenues each year while 
returning 75% to the state. In 2005, Pinedale retained $14.2 million, and Big Piney retained $4.1 million. 
Pinedale put this money directly into technology purchases (Gruver 2006).  Each 5th grade student 
received a new laptop, and all classroom teachers now have a Smart BoardTM and projector in their rooms.  
In 2006, Pinedale retained approximately $22 million, which was earmarked for a new aquatic center and 
a middle school expansion project (Gruver 2006). 
 
The general election in November 2006 brought about a tremendous funding change for districts rich in 
natural gas production.  Amendment B to the constitution required that all excess funding be returned to 
the state for redistribution to other districts.  However, existing state statue 21-13-102(c), which permitted 
districts to retain 25% of excess funding, was not modified or repealed at that time.  To resolve this 
conflict, the 2008 state legislature enacted Senate File 54 which accomplished two things: it repealed 21-
13-102(c) thus permitting the state to take possession of all excess funds; and it made the capture of 
excess funds retroactive to encompass the 2006–2007 and 2007–2008 school years.   
 
Both Sublette County school districts, in addition to school districts in Campbell, Fremont, and Lincoln 
counties, were part of a lawsuit against the State Superintendent of Public Instruction over repayment of 
the 2006–2007 and 2007–2008 monies.  The State Supreme Court sided with the school districts and 
ruled that the districts were entitled to retain excess revenues from 2006–2008 (Wyoming State Law 
Library 2008).  However, with the start of the 2008–2009 school year, all excess revenues are subject to 
the provisions of Senate File 54 and are returned to the state. 
 



SUBLETTE COUNTY SOCIOECONOMIC IMPACT STUDY 

Final 

September 2009 ECOSYSTEM RESEARCH GROUP 101

In the future, the districts will have to rely on local levies to increase budgets above the currently 
legislated education levies of six mills per county, 25 mills per district, and 12 mills state-wide. With 
continued natural gas production expected for the foreseeable future, losing the excess revenues may 
leave Sublette County school districts in a poor position to deal with expected increases in the student 
population. 
 

7.3 ROADS AND TRANSPORTATION 
 
Increased traffic is a state-wide matter in Wyoming but is of particular concern in Sublette County due to 
unprecedented growth.  Overall traffic in Sublette County increased 86% between 2000 and 2007, while 
travel in Wyoming increased 19% over the same time period.  This section investigates the impacts of 
natural gas development on transportation volume, road safety, and road conditions in Sublette County.     
 

7.3.1 Traffic Patterns 
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Figure 7-3 Percent increase in traffic counts from 2000–2007, state-wide and by county (Wyoming 
Department of Transportation 2008) 
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The disparity between the state-wide and Sublette County traffic increases is evident when comparing 
Sublette to surrounding counties.  While Sublette County’s traffic counts rose 86% from 2000 to 2007, 
surrounding counties’ traffic counts escalated at rates similar to Wyoming, ranging from 11% in Teton 
County to 23% in Sweetwater County.  Figure 7-3 above illustrates Sublette County’s traffic percent 
change compared with surrounding counties and the state of Wyoming.   
 
Automobile accidents have increased with traffic in Sublette County.  Figure 7-4 describes the number of 
accidents and the percent change in accidents for the county.  Between 1995 and 2007, traffic accidents 
have more than doubled.  Of the accidents in 2007, 2% resulted in death and 26% resulted in injury 
(Wyoming Department of Transportation 2009). 
 

  
Figure 7-4 Vehicle-related accidents in Sublette County, 1995–2007 (Wyoming Department of Transportation 
2009) 
 
WYDOT data from 50 traffic counters across Sublette County show traffic increasing by 993 vehicles per 
day overall during the past five years (Wyoming Department of Transportation 2007).  Figures 7-5, 7-6, 
and 7-7 show changes in traffic counts from 2000 to 2007 at specific locations across Sublette County and 
into adjacent counties.  Vehicle traffic increased noticeably toward the central and southern portion of the 



SUBLETTE COUNTY SOCIOECONOMIC IMPACT STUDY 

Final 

September 2009 ECOSYSTEM RESEARCH GROUP 103

county.  The largest concentration of traffic occurs within the same proximity as the concentration of 
wells.  Data is separated into big truck traffic and all other vehicles, with a big truck defined as any 
vehicle larger than a standard pickup.  
 

 
Figure 7-5 Average daily traffic—Sublette/Sweetwater County line, Highway 191 (Wyoming Department of 
Transportation 2008) 
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Figure 7-6 Average daily traffic—NW Pinedale town limits, Highway 191 (Wyoming Department of 
Transportation 2008)   
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Figure 7-7 Average daily traffic—southern Big Piney town limits, Highway 189 (Wyoming Department of 
Transportation 2008) 
 
Truck traffic at Big Piney’s southern town limit has increased 240% since 2000.  Pinedale truck traffic 
has not risen as much, but total traffic counts at Pinedale’s northwest town limit have grown 104% over 
the same time period.  As a result of the traffic, road improvement needs have increased.  Sublette 
County’s most pressing road improvement projects are Calpet Highway and Dry Piney Road, which total 
32 miles.  Traffic on the Calpet Highway and Dry Piney Road has increased since 2000, turning them into 
high-use roads with an accelerated need for maintenance.  A substantial number of vehicles travel these 
roads annually, with 20% of this traffic being larger than a pickup.  Figure 7–8 shows the percentage 
change in vehicle traffic for several points in and near Sublette County between 2000 and 2007.  Traffic 
in Pinedale and areas south increased 95% to 137% during this period. 
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Figure 7-8 Percent increase in traffic, 2000–2007 (Wyoming Department of Transportation 2008) 

 

7.3.2 Upcoming Road Projects within Sublette County 
 
Big Piney, Marbleton, Pinedale and Sublette County have projected their road improvement projects 
through the next few years and estimate their costs at $4.3 million, $5.8 million, $22 million, and $55.4 
million, respectively. The total cost for county and municipal projects is $87.5 million (Table 7-12). 
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Table 7-12 Projected road project costs for Sublette County and municipalities 

Year Big Piney Marbleton Pinedale Sublette County Total 
2009–2010 $2,478,835 $413,406 $6,602,000 $41,600,000 $51,094,241

2010–2011 $1,772,400 $0 $5,182,000 $600,000 $7,554,400

2011–2012 Not planned $2,685,894 $4,544,000 $12,000,000 $19,229,894

2012+ Not planned $2,735,512 $5,675,000 $1,200,000 $9,610,512

Total $4,251,235 $5,834,812 $22,003,000 $55,400,000 $87,489,047

 
The average life expectancy for an asphalt road is 20 years, even though some are still in service after 40 
years.  Roads can deteriorate faster with more traffic and harsh weather (Dixon 2009).  
 

7.4 CRIME AND LAW ENFORCEMENT 
 
Historically, the crime rate in Sublette County has been low when compared with the rest of the nation.  
However, crime has been rising in the last few years.  Index crimes are used to determine the crime rate 
for an area.  As described in the Unified Crime Report, “The offenses which comprise the Crime Index 
are all serious, either by their nature or by the frequency with which they occur, and each presents a 
common law enforcement problem” (U.S. Department of Justice 2006).  From 2000 to 2007, total index 
crimes in Sublette County increased by 44%.  Crimes within the index are classified as violent crimes 
(murder, forcible rape, robbery, and aggravated assault) or property crimes (burglary, larceny-theft, and 
motor vehicle theft. 
 
Violent index offenses, including murder and non-negligent manslaughter, forcible rape, and aggravated 
assault, increased from two in 2000 to 17 in 2007.  Property index offenses remained relatively stable, 
even slightly decreasing, with 25 offenses in 2000 and 22 in 2007.  Table 7-13 below compares the 
number of offenses committed by adults and juveniles in 2000 and 2007. 
 
Table 7-13 Adult and juvenile offenses, 2000 and 2007 (U.S. Department of Justice 2007) 

Classification of Offense 
2000 
Adult 

2000 
Juv. 

2007 
Adult 

2007 
Juv. 

Murder and Non-Negligent 
Manslaughter 

0 0 0 0

Forcible Rape 0 0 2 0

Robbery 0 0 0 0

Aggravated Assault 1 1 14 1

Burglary 6 3 7 1

Larceny-Theft 9 4 10 1
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Classification of Offense 
2000 
Adult 

2000 
Juv. 

2007 
Adult 

2007 
Juv. 

Motor Vehicle Theft 3 0 2 1

Total Index Offense Arrests 19 8 35 4

Manslaughter by  Negligence 0 0 0 0

Arson 1 0 0 0

Other Assaults 33 0 43 5

Forgery and Counterfeiting 0 0 0 0

Fraud 9 0 5 0

Embezzlement 0 0 0 0

Stolen Property; Buy,  Receive, 
Possess 

0 0 0 0

Vandalism 5 0 2 0

Weapons; Carry, Possess, etc. 0 0 0 0

Prostitution and Commercialized 
Vice 

0 0 0 0

Sex Offenses (Except Rape and 
Prostitution) 

2 0 1 0

Drug Abuse Violations 14 1 40 0

(1) Sale/Manufacture Subtotal 0 0 5 0

(2) Possession Subtotal 14 1 35 0

Gambling Offenses 0 0 0 0

Offenses Against Family and 
Children 

1 0 6 0

Driving Under the Influence 63 0 95 0

Liquor Laws 28 2 63 11

Drunkenness 3 0 6 0

Disorderly Conduct 0 0 4 0

Vagrancy 0 0 0 0

All Other Offenses (Except Traffic) 52 1 177 3

Suspicion 0 0 0 0

Curfew and Loitering Law Violations NA 0 NA 0

Run-Aways NA 0 NA 2

Total Arrests by Age Group 244 13 517 25

Total Arrests by Year 257 542 
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The number of juvenile arrests rose 92% from 2000 to 2007.  According to Dayle Read-Hudson of Pine 
Creek Family Counseling in Pinedale, the last few years have produced more accounts of children bearing 
witness to violent crimes.  Total arrests in Sublette County increased by 111% between 2000 and 2007.  
The county added 15 law enforcement officers between 2000 and 2006, but because of the increased 
arrest rate the number of major arrests per officer stayed constant at around 13.  
 
The Circuit Court data tell a similar story but in a different way (Table 7-14 and Table 7-15).  The court 
groups its cases in two categories, citations and non-citations.  Citations involve “tickets” given by an 
officer, while non-citations are actual charges brought by the county prosecutor.  Therefore, the non-
citation cases are more serious.  Data for 2007 on citations and non-citations were available only through 
June 30; however, total non-citations through June 2007 were already 89% of the total non-citations for 
2006.  DUI non-citations for the first half of 2007 surpassed the DUI non-citations for all of 2006.  For 
circuit court citations, traffic citations have seen the greatest increase, from 28 in 2000 to 3,787 in 2006. 
 
Table 7-14 Circuit court citation totals (Boynton et al. 2007) 

Year DUI Felony 
Game & 

Fish 
Other Traffic Total 

2000 16 1 2 11 28 58

2001 24 9 3 30 49 115

2002 49 5 57 115 760 986

2003 20 9 82 114 2,883 3,108

2004 17 6 100 104 2,726 2,953

2005 20 0 122 98 3,055 3,295

2006 50 3 131 231 3,815 4,230

2007* 3 3 26 65 1,982 2,079

Total 
Change 

2000–2006 

34  
(213%) 

2 
(200%) 

129 
(6,450%) 

220 
(2,000%) 

3,787  
(13,525%) 

4,172 
(7,193%)

* 2007 numbers through June 30, 2007 
 

Table 7-15 Circuit court non-citation totals (Boynton et al. 2007) 

Year DUI Felony 
Game & 

Fish 
Other Traffic Total 

2000 2 3 3 30 11 49

2001 0 7 1 38 24 70

2002 8 23 0 84 58 173

2003 72 58 0 180 101 411

2004 104 47 18 170 99 438
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Year DUI Felony 
Game & 

Fish 
Other Traffic Total 

2005 111 63 1 260 126 561

2006 59 51 8 207 72 397

2007* 60 30 0 130 132 352

Total 
Change 

2000–2006 

57  
(2,850%) 

48 
(1,600%) 

5 
(167%) 

177 
(590%) 

61  
(555%) 

348 
(710%)

* 2007 numbers through June 30, 2007 

 
According to Curt Haws, Circuit Court judge, the Circuit Court of the Ninth Judicial District in Sublette 
County had 107 court events in April 2007 (a “court event” includes any formal appearance or activity in 
the courtroom).  Of those 107 events, 65 (61%) involved people who work in the gas and oil fields.  “This 
number does not include people that are working in jobs that support the energy industry—food, lodging, 
etc.—but only those who are working for one of the energy companies” (Haws 2007a).  As an example, 
Figure 7-9 shows the relationship between oil and gas drilling (depicted by drilling rig counts) and traffic 
citations. 
 

 
Figure 7-9 Rig counts correlated with traffic citations (Boynton et al. 2007; Sublette Community Partnership 
2007) 
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The current capacity of the Sublette County jail is 52 individuals: 40 males, six females, and four 
juveniles, with an additional two beds in the isolation cells.  In 2000, the average daily inmate population 
was 7.9 and increased to a daily average of 24.2 by 2005.  In 2006, these numbers reduced to an average 
of 19.6.  However, in April 2006, typically a slow time for incarcerations, the inmate population at the jail 
reached 40 people, more than 75% of its capacity.  As the jail is not accredited for juveniles, this number 
does not include juveniles who cannot be held overnight (Johnston 2007).  If the detention center reaches 
its maximum of 52 inmates, the county will have to house inmates out-of-county (incurring housing and 
transportation costs) or build an additional detention complex to increase their capacity.  The 2008 inmate 
count showed a daily average population of 19.4.  Figure 7-10 illustrates the average daily jail population 
from 2000 to 2008. 
 

 
Figure 7-10 Daily average jail population (Johnston 2009) 
 

7.5 MEDICAL SERVICES AND FACILITIES 
 
With a population density of 1.2 people per square mile, Sublette County cannot reasonably support a 
hospital to serve such a low number of residents.  Instead, the majority of county residents travel 
approximately 80 miles to St. John’s Medical Center, a 52-bed hospital located in Jackson, Wyoming.  
For critical injuries, patients can be transported to larger hospitals in Utah, Idaho, Colorado, and Montana.   
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7.5.1 Clinics 
 
Sublette County has experienced increased health needs in recent years as a result of a larger population.  
Prior to 2005, the county was served by two publicly funded medical clinics located in Pinedale and 
Marbleton-Big Piney.  At 14,700 and 16,560 square feet respectively, the clinics were operated by private 
practice physicians.  In May 2005, the Sublette County Rural Health Care District (District) took over 
operations of the Marbleton-Big Piney clinic at a cost of $2,570,293.  In July 2006, the District acquired 
operation of the Pinedale clinic.  The District’s FY 2006–2007 costs totaled $7,103,848, which included 
clinic operating costs and salaries for physicians, nurses, administrative personnel, and ancillary 
personnel (Gatzke 2009).   
 
As the county population continued to grow, Sublette County funded a new clinic to replace the existing 
clinic in Pinedale in 2007.  The costs of equipping and supplying the clinic were taken on by the District; 
FY 2007–2008 District costs totaled $10,551,278 (Gatzke 2009).  
 
In 2008, Sublette County funded a new clinic to replace the existing clinic in Marbleton, increasing the 
District’s FY 2008–2009 budget to an estimated $12,558,008, not including emergency medical services 
(EMS) costs.  Operating budgets include wages for 10 full-time administrative personnel and 44 full-time 
clinical workers.  The District still needs additional technicians, but the positions remain unfilled (Gatzke 
2009). 
 
As the capacity of the District expands to meet increasing health care needs, monetary needs have risen.  
The District expects to receive $7,354,254 in mill levies from Sublette County in 2009 and is working to 
collect outstanding billings. The number of patients without health insurance has increased in tandem 
with oil and gas development (Gatzke 2009).  Based on the current budget, the District expects a deficit of 
approximately $5 million for FY 2009-2010 (Gatzke 2009).  Their deficit is composed of total revenues 
minus total expenditures.  In 2008 and anticipated for 2009, the District supplemented their budget with 
cash reserves, which decreased from over $14 million in 2007 to an expected two million dollar balance 
in 2009 (Gatzke 2009).  Figure 7-11 shows the District’s income less expenditures from 2002–2009, 
which includes a deficit of $7,450,000 in 2009. Note that expenditures include operating and capital 
expenditures for both clinics and EMS. 
 
Table 7-16 Sublette County Rural Health Care District net income (Gatzke 2009) 

Year Net Income 
2002 $540,000
2003 $960,000
2004 $410,000
2005 $1,680,000
2006 $1,710,000
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Year Net Income 
2007 $1,310,000
2008 -$2,880,000
2009 -$7,450,000

 

 
Figure 7-11 Sublette County Rural Health Care District net income (Gatzke 2009) 

 

7.5.2 Emergency Medical Services (EMS) 
 

District staffing needs continued to increase as EMS facilities expanded.  Prior to 2001, the District 

consisted of two all-volunteer EMS units located in Pinedale and Marbleton, which were operating at full 

capacity.  In March 2001, the District hired two full-time and one half-time emergency medical 

technicians in Pinedale and began the same program in Marbleton in July 2001.  In October 2003, 

Pinedale added four full-time positions at their location, with Marbleton following suit in July 2004.  In 

2006, the District hired approximately 12 more full time EMTs.  In October, 2007 the Sand Draw facility 

was built at a cost of $1.4 million (Gatzke 2009).  The county contributed $500,000 and local industry 

paid $900,000 for the facility and necessary equipment (Gatzke 2009).  The facility is open 24 hours a 

day to provide coverage for the Jonah gas field and South Anticline.  The number of EMS runs has 

steadily increased through 2007, as illustrated in Figure 7-12 and Table 7-17.   
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Figure 7-12 Total EMS runs in Sublette County 2001–2008 (Gatzke 2009) 

 
Table 7-17 EMS Runs by Facility 2001–2008 (Gatzke 2009) 

Year 
Pinedale Marbleton-Big Piney Sand Draw 

Total % Change Total % Change Total  % Change 
2001 382 NA 199 NA NA NA
2002 415 8.64% 221 11.06% NA  NA
2003 514 23.86% 218 -1.36% NA  NA
2004 576 12.06% 280 28.44% NA  NA
2005 717 24.48% 333 18.93% NA  NA
2006 810 12.97% 364 9.31% NA  NA
2007 824 1.73% 387 6.32% 29  NA

2001–2007 Change 442 115.71% 188 94.47% 29  NA
Average Annual Change 74 19.29% 31 15.75% 5 NA

 

Overall, it appears that medical services are financially stressed, largely in relation to the presence of the 
oil and gas industry, both from population increasing the number of patients and from the inherently 

dangerous nature of drilling gas wells (Gatzke 2009).  The District has experienced, and will likely 

continue to experience, a growth in health-care needs.  

 



SUBLETTE COUNTY SOCIOECONOMIC IMPACT STUDY 

Final 

September 2009 ECOSYSTEM RESEARCH GROUP 115

7.6 WATER, SANITARY, AND SOLID WASTE 
 
As population grows in relation to energy development, housing developments are increasing.  As 
discussed in Section 7.1.3, residential housing permits have increased 387% since 2000 to accommodate 
new families in the area. Construction of new housing strains existing sewer and water systems and 
landfill capacity.  As a result, the towns of Big Piney, Marbleton, and Pinedale have been forced to 
reevaluate their water, sewer, and landfill infrastructure.   
 
Increased infrastructure needs are one of the most apparent effects of population growth in Sublette 
County.  For example, Pinedale’s existing sewer infrastructure is 80 years old and disintegrating.  Current 
sewer and water lines are made of clay; they are cracked and broken throughout the system.  All sewer 
and water lines within Pinedale will be replaced by 2014.  At the same time, roads affected by these sewer 
and water projects will be repaired or resurfaced.  In Marbleton, the existing sewer lagoon freezes during 
the winter and has been out of compliance with the State of Wyoming’s Department of Environmental 
Quality standards for at least the past eight years.  A new sewer lagoon has been designed and will be 
constructed in the near future.  Directly to the south, Big Piney’s water and sewer lines are 50 years old 
and made of cast iron.  Lines are broken throughout the system and must be replaced.  The town has 
already replaced all sewer lines and is in the process of replacing all water lines.  At the same time, 
affected roads will be repaired or resurfaced.  Table 7-18 lists the projected water and sewer projects for 
Sublette County municipalities with estimated costs.   
 
Domestic and commercial water supplies are another area of concern.  Two water towers serve the town 
of Marbleton and are the only source of water for energy operators in the area.  One of Marbleton’s two 
water towers is very old and structurally unreliable, requiring replacement.  In addition, Marbleton 
recently drilled an additional well to provide domestic and commercial water but found fluoride levels in 
the new well unacceptably high.  Treatment is required to remove the excess fluoride.  The cost to drill a 
water well varies according to the depth of the well.  A single water well of average depth and piping is 
estimated at $250,000 (Hurd 2009).  That figure does not include the cost of a water tank, which ranges in 
price according to the size of the tank.  An average 200,000 gallon tank costs $825,000 and can function 
with multiple water wells (Hurd 2009).   In contrast to Marbleton, Pinedale’s drinking water is obtained 
from Fremont Lake.  The EPA requires all surface water used as a domestic or commercial water source 
to be filtered or otherwise treated for microbes (Environmental Protection Agency 2002).  Addition of this 
treatment to the town’s water distribution system is scheduled for 2010 at a cost of $3.8 million.  In 
addition, Big Piney’s two historic landfills must be monitored to maintain water quality. 
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Table 7-18 Water and sewer projects for Sublette County’s municipalities (Town of Big Piney; Town of 
Marbleton; Town of Pinedale 2009) 

Town Project Estimated Cost Time Frame 

Big Piney 
Historic Landfills 1&2. Groundwater 
Monitoring (DEQ Mandated) 

$125,000 Ongoing 

Marbleton Aerated Lagoon System with Power $4,600,000 2009 

Marbleton Wind Turbines for Aerated Lagoon System $500,000 2009 

Marbleton Main Water Line East to West $497,000 2009 
Marbleton South Sewer Line Extension $229,000 2009 
Marbleton Well House #7 Fluoride Treatment $639,243 2009 
Marbleton 50,000 Gallon Water Tower Replacement $979,800 2010 
Pinedale Phase V Sewer $7,491,037 2010 

Pinedale Phase VI Sewer $8,924,640 2010 

Pinedale EPA-Mandated Water Treatment $3,800,000 2010 
Pinedale Phase VII Sewer $7,486,384 2011 
Pinedale Phase VIII Sewer $7,694,490 2012 
Pinedale Phase IX Sewer $6,111,828 2013 
Pinedale Water Meter System $3,200,000 2013 

Pinedale Phase X Sewer $2,755,689 2014 

Pinedale Sewer Lagoon Expansion $4,500,000 2014 
Pinedale Water Meter System $2,800,000 2014 

Total $62,334,111   
 

Finally, solid waste disposal services and facilities are struggling to meet the demands of county 
residents. Three waste service companies operate in Sublette County.  One is new to the area, and the 
other two did not keep customer records before 2005.  Colleen Grandsen, who owns and operates the 
BNC Trash Service in Pinedale with her husband, said, “Before now, there wasn’t the need” (Grandsen 
2007).  However, since 1999 when they bought the business, the Grandsens have seen their customer base 
more than double.  Today, BNC Trash Service cannot accommodate any additional customers.  The 
company has added three new disposal trucks to its fleet since July 2006, however the Grandsens find 
hiring affordable workers to operate these trucks nearly impossible. 
 
Before September 2004, complete records were not kept at the Sublette County landfill, which is located 
in Marbleton.  As described in Table 7-19, waste tonnage measured from the Pinedale Transfer Station 
and from the surrounding areas (“all others”) increased up to August 2007 and remained high through 
August 2008.   
 
Table 7-19 Sublette County landfill tonnage per year (Hoffman 2008) 

Year Pinedale All Others 
Sept 2004–Aug 2005 4,385 7,991

Sept 2005–Aug 2006 5,224 8,603
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Year Pinedale All Others 
Sept 2006–Aug 2007 5,983 11,589

Sept 2007–Aug 2008 5,979 11,470

 
In February 2005, Nelson Engineering completed an annual cost analysis for the county landfill to aid in 
future planning.  The report projected total volume for the landfill in 2005 at 36,463 tons.  According to 
the County Materials Analysis Reports, the total tonnage from January 2005 through December 2005 
exceeded the projections by 8,132 tons, 22% more than anticipated.  The daily tonnage forecast in the 
Nelson analysis, based on six days a week, eight hours a day, was 114 tons.  According to Rick Hoffman, 
Sublette County Waste Management Supervisor, the 2006 average daily tonnage was already 147 
tons/day (Hoffman 2007). 
 
In 2004, 2005, and 2006 combined, Sublette County recycled 941 tons of material, which included an 
increase of approximately 5% per year.  In addition, Sublette Citizens for Recycling representative Marti 
Seipp estimates that approximately 200 tons worth of material could be recycled from oil and gas 
developments alone each year (Seipp 2007).  According to Rick Hoffman, Sublette County Waste 
Management Supervisor, “There needs to be an increased effort in recycling and a major renovation of 
the Pinedale Transfer Station” (Hoffman 2007).   
 

7.7 SOCIAL SERVICE PROJECTIONS 
 
Medical, law enforcement, and waste management are just a few of the community services necessary to 
ensure public well-being and a good quality of life. Providing these services now and in the future 
requires assessing the current population, reviewing staffing and facilities needs, and anticipating future 
trends in these areas.   
 
Projecting future needs in most areas of social service first requires defining the current load, or number 
of residents served per employee.  In some cases the load is defined on a unit basis, such as number of 
detention beds, gallons of water, or cubic yards of landfill space.  For example, there are six physicians 
practicing in Sublette County at the present time. The county has an estimated population of 8,750 
residents in 2009, thus each physician has a current load of 1,458 patients. Assuming the current level of 
service is adequate, Sublette County will need 9.2 physicians in 2020 to meet the expected demands of 
13,370 residents (Wyoming Department of Administration and Information 2009).  Similar calculations 
are tabulated in Table 7-20 for medical and law enforcement services. 
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Table 7-20 Sublette County current and projected service needs (Ecosystem Research Group 2009; Gatske 
2009) 

Service 
2009 FTE or unit of 

measure 
Acceptable Load (2009) 

2020 FTE Required or 
units anticipated 

Physicians 6.0 1,458 9.2
Physician Assistants 2.0 4,375 3.1
Nurses 2.5 3,500 3.8
Dentists 3.5 2,500 5.3
Emergency Medical 
Technicians 

13.0 673 19.9

EMS calls 1211.0 7 1,850.0
Sheriff’s Office and Law 
Enforcement 

80.0 109 122.3

 

7.8 QUALITY OF LIFE ISSUES 
 
The social and cultural effects of the oil and gas industry on Sublette County are mixed, especially 
between areas of the county that have previously experienced oil and gas development and areas that have 
not.  The customs and culture of mining industry newcomers are changing the complexion and history of 
the town of Pinedale and northern areas of the community, an area not accustomed to rapid growth from 
labor in-migration.  The shift from a ranching- and recreation-based culture to a mining-based culture has 
been well documented in the national media (Clarren 2007; Kenworthy 2006; Ring 2005; Wilkinson 
2005).  In southern Sublette County, the recent increases in activity in the towns of Big Piney and 
Marbleton are more aligned with the existing cultural history of the area.   
 
As natural gas development continues and gains intensity, these impacts can be expected to continue.  
Newcomers related to the gas industry will continue moving to the area until the development stage is 
completed.  Correspondingly, anxiety from existing residents regarding population growth and planning 
is likely to continue.  However, the initial “shock” of the cultural and economic changes to the area felt by 
residents will likely lessen as the development continues.  Both current residents and newcomers will 
become more accustomed to one another as time passes.  The series of community satisfaction surveys on 
the boom town of Delta, Utah found that the largest drop in community satisfaction occurred during the 
initial two years of growth, even though the majority of population growth was yet to occur (Brown et al. 
2005).  The researchers found that many of the residents may have been able to reconcile their feelings 
with the new and growing community over time (Brown et al. 2005).   
 
At the conclusion of the development stage as the projects shift to production and fewer workers are 
required, many of the newcomers will likely migrate out of the region.  The area will likely experience an 
economic downturn associated with the out-migration of temporary and permanent residents.  This has 
the potential to decrease community satisfaction and social cohesiveness, depending on the severity of the 
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downturn.  The study of Delta, Utah found that the second largest drop in community satisfaction 
occurred during the “bust” years, and community satisfaction did not return to pre-boom levels until 
nearly ten years after the bust, when the population remained relatively stable (Brown et al. 2005).  The 
“busy-ness” of town will likely decrease, as fewer demands will be put on local service industry, 
accommodation, and government sectors.  However, hundreds of long-term gas industry production jobs 
will remain in the area for the life of well production on the gas fields (through approximately 2065), and 
Sublette County’s culture can be expected to reflect the residency of these workers and the prior influx in 
drilling activity. 
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8.   MITIGATION STRATEGIES 
 

8.1 SOCIOECONOMIC MONITORING INDICATORS 
 
Western Wyoming is currently experiencing rapid economic growth, associated with the development of 
oil and gas resources.  This document proposes a set of indicators to track social and economic change 
generated by oil and gas development.  The monitoring plan outlined in this document is intended to 
provide an annual update to communities, local governments, and federal agencies interested in and 
involved with management of energy-related impacts.   
 
Draft 1 was prepared by Rob Winthrop, Senior Social Scientist, BLM Washington Office1, in response to 
the May 18, 2008 Mitigation Workshop sponsored by Sublette County.  Subsequent revisions reflect 
input from Roy Allen, Regional Economist, BLM Wyoming State Office, and Jeffrey Jacquet, former 
Sublette County Socioeconomic Analyst.  The current document contains additional development and 
research by ERG.  
 
The items contained in Table 8-1 are presented to satisfy reporting requirements and facilitate discussion 
by citizens, local and state government officials, operators, BLM managers and staff, and other interested 
parties.  It does not represent BLM policy, nor does it imply a commitment by the BLM to provide funds 
or staffing for a monitoring effort.  The indicators are prioritized in three tiers.  Priority 1 provides the 
most limited monitoring program, Priority 3 the most extensive and most costly.  Priority 2 includes 
indicators listed under Priority 1 and Priority 3 includes indicators listed under Priorities 1 and 2.   
 
The indicators were selected using several criteria:   
 
 Balance.  The indicators should reflect both the benefits and the challenges of oil and gas development, as 

well as other drivers of economic change.   
 
 Consistency.  The indicators selected should be broadly consistent with any existing monitoring objectives. 
 
 Comparability.  At least some of the indicators should be applicable to any area of the country in order to 

facilitate the implementation of a consistent social and economic monitoring strategy across the lands 
administered by the BLM.  Economic and demographic indicators should use readily available Federal or 
State data, to the extent feasible.  Federal data sources provided through the BLM-funded Headwaters 
Economics Economic Profile System are particularly useful.2 

 
The following items should be taken into consideration when deciding what indicators to monitor:   

                                                      
1 Division of Decision Support, Planning and NEPA (WO-210); 202-557-3587 
2 The Economic Profile System application and database as well as county-level reports can be downloaded free of charge at 
www.headwaterseconomics.org/eps.  
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 Cumulative effects.  How should the monitoring effort consider (a) oil and gas development on non-BLM 

lands and (b) other industrial activities within the monitoring area?   
 
 Sources of data. If timeliness of data is important, federal data and data provided by the Economic Profiling 

System may require supplementation with other data which may be more recent.3 
  
 Use of projections.  Most of the indicators listed below are retrospective in that they measure what has 

happened.  To the extent that future oil and gas activity can be estimated, such data could be used to project 
many of these indicators forward, which would make the monitoring effort much more valuable as a basis 
for local planning for facilities and services.4 

 
 Staffing and coordination.  It may be appropriate to request that the county’s Socioeconomic Analyst 

assume certain responsibilities for conducting monitoring activities under this plan.  Depending on the 
specifics of the final monitoring plan, available skills, and level of funding for the position, this role could 
involve providing data, analyzing data, coordinating monitoring activities, or preparing the monitoring 
report.  

 
 Benchmarking.  Designated categories (●) could also be compared with data for a benchmark county 

selected for minimal oil and gas activity.   
 
Section 8-2 provides an example of a current monitoring report based on the indicators outlined in Table 
8-1.  

                                                      
3 Jeffrey Jacquet, former sociologist for Sublette County, suggests that because most federal data will be two to three years old, 
the monitoring program may need to rely more on state data.  “The Wyoming Department of Administration and Information, 
Economic Analysis Division and the Wyoming Department of Employment, Research, and Planning offer similar statistics that 
are typically only six months to one year old.” 

4 Jeffrey Jacquet: “The BLM is ‘supposed to be’ providing yearly 10-year development projections for both the Anticline and the 
Jonah Field.  Could the monitoring program take into account these development scenarios and then project the impacts to the 
selected indicators?  As well as track the changes in field development and the changes in the development projections—such as 
when ‘the bust’ is scheduled to hit, etc…” 
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Table 8-1 Socioeconomic Monitoring Indicators 
Priority Indicator Source(s) Significance           Notes Current Data 

1 
Oil and natural 
gas prices 

Wyoming sweet gas prices 
available from the U.S. 
Energy Information 
Administration 
http://www.eia.doe.gov/ (U.S. 
Energy Information 
Administration 2009) and 
directly from Wyoming 
Economic Analysis Division 
http://eadiv.state.wy.us/ (Linn 
2009).   

Price trends may provide an 
early indicator of shifts in 
exploration activity.  Higher 
prices could suggest increases 
in exploration and production 
activities, while flat or 
decreasing prices could 
indicate maintaining 
current/decreasing levels of 
activity. 

  Data are available on a 
monthly basis. 

Wyoming 2008 average sweet 
first purchase price:  $88.40 
per barrel (U.S. Energy 
Information Administration 
2009).   

1 

Rig months, oil 
and gas wells 
(1) in operation 
and (2) 10-year 
projected 
drilling activity 

Operators, Wyoming Oil and 
Gas Conservation 
Commission at 
http://wogcc.state.wy.us/, 
BLM at http://www.blm.gov/ 

Projected drilling activities 
will be helpful in anticipating 
population impacts. 

Request information from 
operators.  Current data may 
be available from WOGGC.  
Data are updated on a weekly 
and monthly basis.  Custom 
reports are available upon 
request.   

The 2007 count for total oil 
and gas wells in production in 
Sublette County is 2,186 
wells (Wyoming Oil and Gas 
Conservation Commission 
2007).  .  
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Priority Indicator Source(s) Significance           Notes Current Data 

1 

10-year 
projected oil 
and gas 
production 

Operators 

This information in 
conjunction with projected 
prices of oil and gas would 
provide the basis for 
estimating county mineral-
related revenues.5 Revenue 
estimates will help local 
governments plan to address 
anticipated infrastructure and 
personnel impacts. 

To protect proprietary data, 
submissions could be 
aggregated by a third party.  
Data could be collected 
annually or more often if 
economic conditions warrant. 

2009:  1,262,747,772 mcf 
2010:  1,388,514,132 mcf 
2011:  1,514,012,904 mcf 
2012:  1,619,710,164 mcf 
2013:  1,690,353,396 mcf 
2014:  1,760,996,628 mcf 
 

1 

Population: 
county trend 
compared with 
benchmark 
county and 
state ● 

Wyoming Department of 
Administration and 
Information at 
http://ai.state.wy.us/, 
Economic Analysis Division 
at http://eadiv.state.wy.us/  

Shifts in population are 
important in anticipating 
adequate staffing levels for 
public services, including 
police, fire, education, 
medical, and government.  In 
addition, housing needs are 
directly linked to population 
numbers. 

Use Census estimates which 
are available annually at the 
end of March.   

2007 Sublette County 
population:  7,925 

                                                      
5 Roy Allen, BLM Economist: “By including [production projections] in the monitoring plan, the impacted counties and communities would be able to project earnings, 
employment and population by 10 year increments that would then be updated annually based on industry submissions.  They would also be able to estimate taxes and 
royalties on the same 10 year basis as a fluctuation of industry provided by production estimates and these projections would also be kept current by sending out an annual 
request to industry for this information.”   
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Priority Indicator Source(s) Significance           Notes Current Data 

2 

Oil and gas 
workers and 
dependents, by 
county 

Operators; Wyoming 
Department of Employment, 
Research, and Planning at 
http://doe.state.wy.us/; 
Wyoming Department of 
Transportation at 
http://dot.state.wy.us/  

Where industry-supplied 
housing is available, worker 
and family member counts 
will indicate whether 
adequate housing is present.   

These numbers may be 
estimated using workforce 
requirements on a per-well or 
per-rig basis.  Methodology 
would depend on field and 
project conditions.6   

2007:  1,478 workers and 
family members 
2008:  1,702 workers and 
family members 
2009:  1,630 workers and 
family members 

1 

Estimated oil 
and gas 
industry 
employment 
including 
subcontractors 

Operators7; BLS NAICS 
sectors 211, 212, 213 at 
http://www.bls.gov/; 
IMPLAN®  

Collecting population data 
from multiple sources is 
helpful in determining how 
well differing sources agree 
and in assessing accuracy of 
data and/or estimates. 

BLS State and County 
Employment and Wages 
Reports are released monthly, 
approximately one month 
after collected.  BLS website 
has schedule (Bureau of 
Labor Statistics 2009).   
IMPLAN® datasets are 
released annually and must be 
purchased from the Minnesota 
IMPLAN® Group.  
IMPLAN® datasets are 
generally released in October 
for the preceding year.    

2009:  2,012 workers 
2010:  2,010 workers 
2011:  1,940 workers 
2012:  1,905 workers 
2013:  1,946 workers 
2014:  1,426 workers 
2015:  1,403 workers 
2016:  1,395 workers 
2017:  1,387 workers 
2018:  1,402 workers 

                                                      
6 Comment by Jeffrey Jacquet re:  estimating number of oil and gas workers and dependents by county:  “The operators do not have this information.  The gas field 
organization and employment residency is too complex and decentralized for the operators to provide this information.  The only so-far proven way of obtaining these 
numbers is to estimate them using workforce requirements on a per-well or per-rig basis, et cetera.  The operators do not have qualified staff to provide these numbers.  
The monitoring program will have to work with the operators and various subcontractors to put together a methodology to estimate the workers and dependents 
accurately.” 
For Sublette County analysis, ERG used workers per well as estimated by the operators and documented in BLM reports.  The Wyoming DERP can provide estimates of 
inter- and intra-state commuting trends.  The WYDOT can provide information on applications for and surrendered driver’s licenses. 
7 Out-of-state subcontractors must be contacted directly for their employment counts as BLS statistics only include in-state counts.   
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Priority Indicator Source(s) Significance           Notes Current Data 

1 
Employment 
by sector ● 

BEA REIS Table CA25N – 
NAICS at 
http://bea.gov/regional/reis/  

Shifts in major employment 
sectors will in turn affect 
personal and household 
income values.  Wide gaps in 
income between sectors can 
contribute to disparate 
financial opportunities for 
residents. 

Local Area Personal Income 
2007 Reports (including 
CA25N) will be available 
April 23, 2009.  See BEA 
website for other release 
dates.   

2007 Mining Sector 
employment:  1,570.  For 
other sectors, see Section 
8.2.3.2. 

1 

Personal 
income by 
sector; non-
labor income ● 

BEA REIS Table CS05N – 
NAICS and Table CA30 at 
http://bea.gov/regional/reis/ or 
EPS Sublette County Profile 
at 
http://www.headwatersecono
mics.org/ (Headwaters 
Economics 2008) 

Non-labor income is broadly 
classified into investment-
related (interest, dividends, 
and rent) and transfer 
payments (retirement, 
disability, and government 
payments to individuals such 
as Medicare and 
unemployment). This 
information in conjunction 
with demographic data can 
help determine socioeconomic 
characteristics of the local 
population. 

Local Area Personal Income 
2007 Reports will be available 
April 23, 2009.  See BEA 
website for other release dates 
(Bureau of Economic 
Analysis 2009). 

In 2006, personal income was 
70% labor income and 30% 
non-labor income 
(Headwaters Economics 
2008).  For personal income 
by sectors, see Section 
8.2.3.3.   

2 
Income 
distribution ● 

Headwaters Economics EPS 
datasets at 
http://www.headwatersecono
mics.org/,  U.S. Census at 
http://www.census.gov/  

These data can be used to 
compare the number of high-
earning households to those at 
a lower income level.8 

Data are available every ten 
years from the Census.     

“In 1999, for every household 
that made over $100,000, 
there were 5.1 households that 
made under $30,000.”  
(Headwaters Economics 
2009).  

                                                      
8 For this study’s purposes, ERG has followed the EPS format of comparing the number of households making over $100,000 to those making under $30,000.   
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Priority Indicator Source(s) Significance           Notes Current Data 

1 

Unemployment 
rate compared 
with 
benchmark 
county, state, 
and nation ● 

BLS at http://www.bls.gov/   

Low unemployment rates can 
indicate a lack of available 
workers in the area.  At times, 
this can result in competition 
for available workers, often 
with an increase in local pay 
scales. 

BLS statistics only include in-
state counts.  BLS State and 
County Employment and 
Wages Reports are released 
monthly, approximately one 
month after collection.  Refer 
to BLS website for schedule 
(Bureau of Labor Statistics 
2009).   

Sublette County’s 2007 
unemployment rate was 1.5%.  

2 
Employment 
diversity/ 
specialization 

Headwaters Economic EPS at 
http://www.headwatersecono
mics.org/   

These values measure the 
range of employment 
opportunities and can be used 
to compare regional patterns 
against state or national 
patterns.  In addition, these 
data can indicate if 
employment is heavily 
weighted toward a particular 
industry, affording planners 
the opportunity to anticipate 
employment changes if that 
industry presence decreases. 

Refer to index discussed in 
EPS which uses data from the 
U.S. Census Bureau9 
(available every 10 years).  
EPS annual reports are 
generally released in February 
(Headwaters Economics 
2009). 

Sublette County is specialized 
with a specialization score of 
430  The nation as a whole 
has a specialization score of 0. 
(Headwaters Economics 
2009).   

                                                      
9 The specialization index used in the EPS is calculated as: 
n 
SPECIALit = Σ ((EMPijt/EMPit)-(EMPusjt/EMPust)) 2 
j=1 
Where, SPECIALit = specialization of economy in county i in year t 
EMPijt = employment in industry j in county i in year t 
EMPit = total employment in county i in year t 
EMPusjt = employment in industry j in US in year t 
EMPust = total employment in US in year t 
n = number of industries 
A high specialization index indicates a lack of economic diversity.   
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Priority Indicator Source(s) Significance           Notes Current Data 

2 

Recreation use:  
Recreation 
days by 
category 

BLM Recreation Management 
Information System 
http://www.blm.gov/  

Trends in this area can 
measure changes in usage 
patterns. 

Contact BLM directly Available by area 

3 

Tourism:  
Visitor origin, 
recreation use, 
and spending 

Intercept survey targeting 
visitors 

Trends in this area can 
measure changes in usage 
patterns. 

Contact landowner directly 
(i.e. Forest or Park Service) 

Available by area 

1 
Wyoming 
share of FMR 

Wyoming Treasurer’s Office 
Annual Reports at 
http://treasurer.state.wy.us/  
(Wyoming Treasurer’s Office 
2009), Federal Mineral 
Management Service at 
http://www.mms.gov/ 
(Federal Mineral Management 
Service 2009) 

FMR distributions are not 
currently a significant source 
of revenue to Sublette County 
local government. 

Treasurer’s Office reports are 
generally released in January 
for the previous fiscal year.     
Federal Mineral Management 
Service custom reports are 
available upon request. 

Total FMR distributed to 
Sublette County in 2008 was 
$324,594. 

1 
Wyoming 
severance tax 

Wyoming Treasurer’s Office 
Annual Reports at 
http://treasurer.state.wy.us/  
(Wyoming Treasurer’s Office 
2009), Wyoming Legislative 
Handbook at 
http://legisweb.state.wy.us/ 
(Wyoming Legislative 
Service Office 2007, 2009) 

Severance distributions are 
not currently a major source 
of revenue to Sublette County 
local government. 

Treasurer’s Office reports are 
generally released in January 
for the previous fiscal year.  
Legislative handbooks are 
available in odd-numbered 
years at the beginning of the 
legislative session. 

Total severance distributed to 
Sublette County in 2008 was 
$185,008. 
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Priority Indicator Source(s) Significance           Notes Current Data 

1 

County 
property tax 
revenues by 
source 
including ad 
valorem oil and 
gas production 
tax 

County Assessor, Wyoming 
Department of Revenue 
Annual Reports at 
http://revenue.state.wy.us/  
(Wyoming Department of 
Revenue 2009) 

This is a major revenue 
stream for county government 
and is useful in determining 
available funding for 
operating and capital 
expenditures. 

Contact County Assessor 
directly, Department of 
Revenue reports are generally 
released in the third or fourth 
quarter for the previous fiscal 
year. 

Total ad valorem received by 
Sublette County in 2008 was 
$40,892,723.  Sales and use 
tax received by Sublette 
County in 2008 was 
$24,973,536. 

1 

Value of 
proposed and 
current growth-
related capital 
improvements 
by jurisdiction 
(i.e. sewer, 
water, roads, 
public 
facilities) 

Provided by counties and 
municipalities 

Comparison of these values 
against all revenue streams 
will indicate whether current 
funding mechanisms are 
adequate to mitigate 
necessary capital 
improvements. 

Contact County and 
Municipal government 

Cost estimates: 
Big Piney $9,256,754 
Marbleton $13,279,855 
Pinedale $82,267,068 
Sublette County $55,400,000 
For details see Section 
8.2.5.1. 

2 
Traffic 
accidents by 
county ● 

The Crash at 
http://dot.state.wy.us/  
(Wyoming Department of 
Transportation 2007; 
Wyoming Treasurer's Office 
2009) 

Changes in traffic accident 
counts can indicate the need 
for safety-related 
improvements to public 
transportation networks. 

Annual reports released in 
June. 

Sublette County had 357 
traffic accidents in 2007. 

1 

Housing 
availability: 
rental 
occupancy 
rates by 
category of 
housing ● 

Housing Database Partnership 
biannual reports at 
http://www.wyomingcda.com/  
(Wyoming Community 
Development Authority 2009)

The availability of rental units 
in conjunction with estimates 
of population who need rental 
housing will indicate if supply 
is adequate. 

Generally released in August 
and February of each year.   

Sublette County rental 
vacancy rate was 3.44% in the 
second quarter of 2008. 
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Priority Indicator Source(s) Significance           Notes Current Data 

1 

Housing 
availability: 
existing stock 
and new 
construction of 
housing units 
by category ● 

County Assessor, Housing 
Database Partnership biannual 
reports at 
http://www.wyomingcda.com/
, U.S. Census Bureau at 
http://www.census.gov/  

The availability of housing 
units in conjunction with 
estimates of population 
interested in purchases will 
indicate if supply is adequate. 

The most timely online data 
source is the Housing 
Database Partnership. 

Sublette County released 100 
building permits in 2008, 
decreasing 61% since 2007. 

1 
Housing 
affordability ● 

County Assessor, Headwaters 
Economics EPS Housing 
Affordability Index at 
http://www.headwatersecono
mics.org/  

This value in conjunction with 
personal, household, or family 
income averages indicates 
how affordable regional 
housing is.  When the 
minimum qualifying income 
is greater than the typical 
family can afford, purchased 
housing is essentially out of 
reach for a segment of the 
population. 

County Assessor can provide 
annual sales information. 
EPS provides Housing 
Affordability Index using data 
from U.S. Census Bureau 
(available every 10 years). 
 EPS annual reports are 
generally released in February 
(Headwaters Economics 
2009). 

In 2007, the minimum 
qualifying income to purchase 
an average home in Sublette 
County exceeded the median 
family income by $17,796.   

2 

Temporary 
(operator 
provided) 
housing: 
worker-months 
occupied 

Operators; Area hotels, 
motels, RV parks, and 
campgrounds 

Occupancy rates can be used 
by operators to adjust 
available housing. 

 

Summer transient workers 
estimated at 856 in 2008.  
Winter transient workers 
estimated at 762 in 2008. 

1 
Crimes 
charged, adult 
and juvenile ● 

U.S. Dept. of Justice, Uniform 
Crime Report at 
http://www.usdoj.gov/  
Wyoming Attorney General’s 
Office, DCI at 
http://attorneygeneral.state.wy
.us/  

Trends can indicate the need 
for changes in law 
enforcement and court-related 
personnel and infrastructure, 
as well as detention facility 
capacities. 

DCI is available quarterly for 
the current year and annually 
for historical data. 

Sublette County had 517 adult 
arrests and 25 juvenile arrests.
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Priority Indicator Source(s) Significance           Notes Current Data 

2 
Circuit Court 
cases 

Wyoming Attorney General’s 
Office, DCI at 
http://attorneygeneral.state.wy
.us/ 

Trends can indicate the need 
for changes in law 
enforcement and court-related 
personnel and infrastructure, 
as well as detention facility 
capacities. 

Analysis should highlight 
categories of particular 
interest, which could include 
drug offenses, domestic 
violence, etc.  These reports 
could provide more detail 
than federal Uniform Crime 
Reports. 

Sublette County documented 
4,230 citations and 397 non-
citations in 2006.   

3 
Quality of life 
survey 

Question template in Michael 
S. Coburn’s Community 
Satisfaction and Quality of 
Life Survey for Long-Term 
Residents of Sublette County 
(Coburn 2008)10 at  

http://www.sublette-se.org/    

Survey responses will indicate 
resident satisfaction in the 
area.  Trends can be used to 
monitor cause-and-effect, 
especially when administered 
regularly. 

 See Section 8.2.7.3 

                                                      
10 A quality of life survey would be most useful if administered on a regular basis (i.e. annually or semi-annually) based on a random sample of residents.  The questions 
should be closed-ended and limited in number.  Attitudinal questions should be scaled (typically on a 5 point scale, “strongly agree” to “strongly disagree.”).  An example: 
“Overall, energy development has benefited county residents.”  These should be accompanied by demographic questions which include income, education, sector of 
employment, and years of county residence.    
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Priority Indicator Source(s) Significance           Notes Current Data 

3 

Focus groups 
to address 
particular 
issues related 
to energy 
development 

Local and/or affected 
residents and workers. 

A focus group is valuable for 
interpreting existing 
information (e.g., explaining 
changes in patterns of tourism 
and recreation) or eliciting 
suggestions for solving 
problems (e.g., how to 
accommodate growing 
housing demand by oil and 
gas workers).  For issues 
related to energy 
development, focus groups 
should include both long-term 
residents and shorter-term oil 
and gas workers 

    

One example of a focus group 
is the Sublette County 
Childcare Coalition which 
formed as a result of 
population growth and an 
overcrowding of daycares 
(Sublette County Childcare 
Coalition 2009)     
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8.2 MONITORING PLAN 
 

8.2.1 Oil and Gas Activity 
 

8.2.1.1 Oil and Natural Gas Prices 
 
Wyoming sweet first purchase price has been decreasing since June 2008.  Table 8-2 and Figure 8-1 
illustrate this trend. 
 
Table 8-2 Wyoming sweet first purchase prices, 2008 (Energy Information Administration 2009) 

Time  Dollars per Barrel 
Jan-2008 $82.87
Feb-2008 $84.59
Mar-2008 $94.62
Apr-2008 $103.25
May-2008 $115.99
Jun-2008 $123.81
Jul-2008 $122.59

Aug-2008 $106.34
Sep-2008 $90.07
Oct-2008 $61.68
Nov-2008 $44.94
Dec-2008 $30.06
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Figure 8-1 Wyoming sweet first purchase prices, January 2004–December 2008 (Energy Information 
Administration 2009) 
 

8.2.1.2 Rig months, oil and gas wells (1) in operation and (2) 10-year projected drilling activity 
 
Table 8-3 reports recent rig counts in Sublette County and Table 8-4 shows the total oil and gas wells in 
operation from 2009 to 2020.   
 
Table 8-3 Rigs working per month in Sublette County (Baker Hughes 2009) 

Month, Year Rigs per Month 

October 2008 47.00

November 2008 44.25

December 2008 44.50

January 2009 39.80

February 2009 37.00

March 2009 30.75

April 2009 26.00

May 2009 24.25

June 2009 21.00
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Table 8-4 Oil and gas wells in operation, 2000–2008 (Wyoming Oil and Gas Commission 2007) 

Year Wells in Production 
2000 1,733
2001 1,930
2002 2,114
2003 2,306
2004 2,339
2005 2,625
2006 3,035
2007 3,436
2008 4,274

 
Table 8-5 Expected increase in wells from the PAPA and Jonah fields and in Sublette County as a whole 
(USDI 2006; Wyoming Oil and Gas Conservation Commission 2009) 

Fiscal Year Expected Wells Drilled Total Wells in Sublette County 

2009 445 4,719

2010 470 5,189

2011 469 5,658

2012 395 6,053

2013 264 6,317

2014 264 6,581

2015 269 6,850

2016 288 7,138

2017 347 7,485

2018 315 7,800

2019 430 8,230

2020 345 8,575

 
Sublette County’s production is estimated at 2008’s average production per well of 267,588 mcf/well 
times the estimated number of wells (Wyoming Oil and Gas Conservation Commission 2009).  The state 
production estimates by CREG do not include the increases in wells estimated from the PAPA and Jonah 
fields in Sublette County.   
 
Table 8-6 Natural gas production projections as of May 2009 (mcf) (CREG 2009)  

Fiscal Year State Production  Sublette County Production 
2009 2,540,300,000 1,262,747,772
2010 2,616,500,000 1,388,514,132
2011 2,695,000,000 1,514,012,904
2012 2,775,900,000 1,619,710,164
2013 2,859,200,000 1,690,353,396
2014 2,945,200,000 1,760,996,628
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8.2.2 Demographics 
 

8.2.2.1 Population 
 
Census population counts are made every ten years; population counts in intermediate years are estimates 
(2001-2010 below).   
 
Table 8-7 Population estimates for Sublette County and Municipalities 2000-2010 (Wyoming Department of 
Administration and Information 2008) 

Year Big Piney Marbleton Pinedale Sublette County 
2000 408 720 1,402 5,920

2001 404 712 1,383 5,897

2002 421 742 1,433 6,145

2003 431 762 1,479 6,317

2004 438 780 1,545 6,575

2005 451 806 1,647 6,880

2006 453 848 1,818 7,241

2007 476 919 2,043 7,925

2008 501 967 2,150 8,340

2009 526 1,015 2,256 8,750

2010 551 1,063 2,364 9,170

Percentage Growth  35.0% 47.6% 68.6% 54.9%

 

8.2.2.2 Oil and Gas Workers and Dependents 
 
Table 8-8 Number of personnel and family members living in Sublette County (Ecosystem Research Group 
2008a)  

Year Workers and Family Members 

2007 1,478 

2008 1,702 

2009 1,630 

 
Table 8-9 shows the intercensal and industry population estimates for 2009 to 2018.  For 2010 to 2018, 
ERG estimated the industry workforce from industry’s estimates for 2007–2009. Recognizing that these 
values are only approximations, ERG treated the sum as a midpoint with a deviation of plus or minus 
15%.  Thus the total population projection value of 10,380 residents in 2009 could range from a low of 
8,823 to a high of 11,937. 
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Table 8-9 Sublette County total population estimates (Ecosystem Research Group 2008a; Wyoming 
Department of Administration and Information 2008) 

Year Census Estimate 
Industry 
Estimate 

Total Population 
Estimate 

Low Population 
Projection 

High Population 
Projection 

2009 8,750 1,630 10,380 8,823 11,937
2010 9,170 1,638 10,808 9,187 12,429

2011 9,600 1,552 11,152 9,479 12,825

2012 10,050 1,524 11,574 9,838 13,310

2013 10,420 1,557 11,977 10,180 13,774

2014 10,800 1,141 11,941 10,150 13,732

2015 11,200 1,122 12,322 10,474 14,170

2016 11,600 1,116 12,716 10,809 14,623

2017 12,020 1,109 13,129 11,160 15,098

2018 12,460 1,122 13,582 11,545 15,619

 

8.2.3 Economic Activity (by county unless otherwise noted) 
 

8.2.3.1 Estimated Oil and Gas Industry Employment Including Subcontractors 
 
Oil and gas industry employment projections are from industry responses to ERG’s survey (see Appendix 
A).  Survey responses were received from eight of the 23 companies surveyed.  Results indicate that 
employment is expected to remain relatively stable until 2013. At that time employment will decrease by 
approximately 500 employees and remain at that level until 2018.  Table 8-10 and Figure 8-2 present this 
information, separated into development phases or work tasks.  Note that these estimates are subject to 
change due to economic conditions and/or changes in gas or oil prices. 
 
Table 8-10 Total FTE projections by phase, 2009-2018 (Ecosystem Research Group 2008a) 

Phase 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 
Development Phase 

Drilling 1,137 1,176 1,199 1,217 1,238 713 689 666 642 642
Completion 151 151 151 108 108 108 108 108 108 108

Production 377 390 404 420 437 454 470 486 501 515

Reclamation and 
Pad Construction 

210 194 127 94 90 78 61 61 61 61

Other  
Workover 53 53 59 66 73 74 74 75 75 76
Miscellaneous 
Employment 

85 85 0 0 0 0 0 0 0 0

Total 
Employment 

2,012 2,047 1,940 1,905 1,946 1,426 1,403 1,395 1,387 1,402
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Figure 8-2 Total FTE projections by phase, 2009-2018 (Ecosystem Research Group 2008a) 
 

8.2.3.2 Employment by Sector 
 
The top four employment sectors in Sublette County are Mining; Retail Trade; Arts, Food and 
Accommodation; and Construction and Manufacturing.  Other sectors, such as Transportation; Utilities; 
Finance; Professional Services; and Agriculture employ a smaller segment of the working population.  
Table 8-11 shows historical employment levels for various sectors between 2001 and 2007.   
 
Table 8-11 Total employees per sector (United States Department of Labor 2008b)   

Sector 2001 2002 2003 2004 2005 2006 2007 
% Change 

2001 to 2007 
Agriculture, Forestry, 
Fishing and Hunting 

88 91 94 92 93 79 85 -3.4%

Finance and Insurance 42 61 61 63 71 86 90 114.3%
Information 33 35 32 37 57 51 37 12.1%
Other Services such as 
Public Administration 

68 71 74 92 94 99 105 54.4%

Professional and 
Technical Services 

100 86 87 83 112 131 139 39.0%

Real estate, Rental and 
Leasing 

27 29 27 25 29 44 46 70.4%

Transportation and 
Warehousing 

51 54 60 64 88 127 206 303.9%
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Sector 2001 2002 2003 2004 2005 2006 2007 
% Change 

2001 to 2007 
Utilities 0 0 23 24 30 41 56 N/A
Wholesale and Retail 
Trades 

275 301 301 314 347 408 477 73.5%

Mining 279 329 478 583 680 946 1,570 462.7%
Construction and 
Manufacturing 

297 316 321 433 613 701 752 153.2%

Arts, Food and 
Accommodation 

328 354 361 398 441 518 514 56.7%

 
The Mining Sector shows an employment increase of 462.7% from 2001 to 2007.  As people working in 
the Mining Sector report large annual incomes, increases in employment in this sector change the 
dynamics in Sublette County; people commute and move into the area for work and those working in the 
Mining Sector earn more than those in other sectors (see Table 8-12). 
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Figure 8-3 Total employees per sector (United States Department of Labor 2008b) 
 

8.2.3.3 Personal Income by Sector and Non-Labor Income 
 
Wages in the Mining Sector are much higher than other sectors in Sublette County and have steadily 
increased over time.  Table 8-12 and Figure 8-4 depict average annual wages by sector in Sublette County 
between 2001 and 2007.  Although lower in comparison with the Mining Sector, wages in the Arts, 
Construction, and Retail Sectors have consistently increased over the last few years. 
 
Table 8-12 Average annual wages by sector for Sublette County (United States Department of Labor 2008b) 

Sector 2001 2002 2003 2004 2005 2006 2007 
Arts, Food and 
Accommodation 

$16,492 $14,309 $14,848 $14,889 $22,157 $24,616 $31,147

Construction and 
Manufacturing 

$22,798 $22,493 $25,097 $27,397 $34,101 $36,711 $42,294

Mining $45,668 $51,845 $49,636 $53,501 $61,196 $67,205 $76,495
Retail Trade $17,443 $17,668 $19,362 $20,353 $21,727 $24,384 $27,357
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Figure 8-4 Average annual wages by sector for Sublette County (United States Department of Labor 2008b)   
 
Non-labor income consists of money earned from investments and payments from governments to 
individuals such as Medicare, Social Security, unemployment compensation, disability insurance 
payments, and welfare (Headwaters Economics 2008).  The proportion of non-labor income earned in 
Sublette County has fallen since 1995, indicating higher labor-earned income; this proportion peaked in 
the late 1990s and early 2000s, right before the Mining Sector emerged in Sublette County with high 
income and employment.   
 
Table 8-13 Labor and Non-Labor Income (Headwaters Economics 2008) 

Income in Millions of 2006$11 1995 1995 % of Total 2006 2006 % of Total
Total Personal Income 149 100% 355 100% 

Labor Sources 87 58% 250 70% 
Non-Labor Sources 62 42% 105 30% 

 

                                                      
11 Percentages do not add to 100 because of adjustments made by BEA, such as residence, social security, and 
others. 
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8.2.3.4 Income Distribution 
 
Income in Sublette County is becoming more evenly distributed, as indicated by Sublette County’s EPS 
Profile (Headwaters Economics 2009).  Sublette County’s changes in income distribution correlate with 
rises in income and a reduction in the unemployment rate, as more Sublette County residents are able to 
find employment.        
 

In 1999, for every household that made over $100,000, there were 5.1 households that made under 
$30,000.  Ten years earlier [in 1999], for every household that made over $100,000, there were 
17.2 households that made under $30,000.   

 

 
Figure 8-5 Housing income distribution not adjusted for inflation (Headwaters Economics 2008) 
 

8.2.3.5 Unemployment Rate 
 
Unemployment in Sublette County has declined since 2003.  Although this trend parallels the state and 
nation, the county’s 1.5% unemployment rate is lower than Wyoming’s 3% rate and much lower than that 
of the nation’s 4.6% rate.  According to letters from the towns of Marbleton and Big Piney, employers in 
Sublette county often struggle to find employees to fill vacancies because unemployment levels are so 
low (Town of Big Piney 2007a; Town of Marbleton 2007a).   
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Table 8-14 Unemployment rates for the United States, Wyoming, and Sublette County, 2000–2007 (United 
States Department of Labor 2008b) 

Fiscal Year Sublette County Wyoming United States 
2000 2.9% 3.8% 4.0%
2001 2.7% 3.9% 4.7%
2002 2.9% 4.2% 5.8%
2003 3.1% 4.5% 6.0%
2004 2.4% 3.9% 5.5%
2005 2.1% 3.7% 5.1%
2006 1.8% 3.2% 4.6%
2007 1.5% 3.0% 4.6%

 

 
Figure 8-6 Unemployment rates for the United States, Wyoming, and Sublette County, 2000–2007 
 

8.2.3.6 Employment Diversity/ Specialization 
 

Sublette County is specialized with a specialization score of 430.  A diverse county (structurally identical 

to the U.S. as a whole) would have a score of 0.  Employment diversity indicates that a county is more 

able to adapt to changing economic conditions.  However, Sublette County is by no means the most 

specialized county in the United States, as the largest score is 3,441 (Headwaters Economics 2009). 
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8.2.4 Revenues 
 

8.2.4.1 Wyoming Share of FMR 
 
The Federal Minerals Management Service is responsible for managing receipt and disbursement of FMR 
dollars.  Funds are tracked several ways, including by county of origin. Table 8-15 shows the historical 
return of FMR taxes to Wyoming, identifying those funds attributed to production in Sublette County.  As 
the data indicate, the percentage of total Wyoming FMR attributed to Sublette County energy extraction 
increased between 1996 and 2008. 
 
Table 8-15 FMR funds returned to Wyoming (Federal Mineral Management Service 2009) 

Fiscal Year 
Total FMR Returned to 

Wyoming 

FMR Returned to 
Wyoming Attributed to 
Production in Sublette 

County 

Percentage of Returned 
FMR Attributed to 

Production in Sublette 
County 

1996 $199,332,807 $8,778,314 4.40%
1997 $239,027,489 $16,897,025 7.07%
1998 $237,179,528 $23,811,308 10.04%
1999 $231,453,518 $21,659,476 9.36%
2000 $319,648,502 $40,423,327 12.65%
2001 $448,774,537 $80,604,143 17.96%
2002 $359,386,326 $43,746,086* 12.17%
2003 $467,266,554 $97,480,988 20.86%
2004 $564,332,554 $146,988,469 26.05%
2005 $878,524,871 $201,760,098 22.97%
2006 $1,072,479,293 $299,507,988 27.93%
2007 $925,261,906 $237,362,628 25.65%
2008 $1,270,987,013 $390,813,908 30.83%

* January to May 2002 data not available due to federal litigation issues. 

 
Table 8-16 FMR taxes paid on production in Sublette County (Federal Mineral Management Service 2009)   

Fiscal Year FMR Taxes Paid on Production in Sublette County 
1996 $17,556,329
1997 $33,794,063
1998 $47,622,547
1999 $43,318,953
2000 $80,846,655
2001  $161,208,285 
2002  $87,492,172* 
2003  $194,961,976 
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Fiscal Year FMR Taxes Paid on Production in Sublette County 
2004  $293,976,937 
2005  $403,520,197 
2006  $599,015,975 
2007  $474,725,255 
2008  $781,627,816 

* January to May 2002 data not available due to federal litigation issues. 

 
Final distribution of FMR funds to Sublette County municipalities is summarized in Table 8-17.  Note 
that FMR funds are distributed only to municipalities and not to counties. It is interesting to see that while 
Sublette County operators paid over $781.6 million in FMR taxes during 2008, only $324,594, or 0.04%, 
was directly returned to the area. Furthermore, even though the total amount of FMR funds returned to 
Wyoming in 2008 was $1,270,987,013, the percentage distributed to Big Piney, Pinedale, and Marbleton 
was 0.03%. 
 
Table 8-17 Historical State FMR distributions to Big Piney, Marbleton, and Pinedale (Wyoming State 
Treasurer’s Office 2009)   

Fiscal 
Year 

Total FMR 
Distributed to 

Wyoming 

FMR 
Distributed 

to Big 
Piney 

FMR 
Distributed 

to Marbleton 

FMR 
Distributed 
to Pinedale 

Total 
County-wide 

FMR 
Distribution 

Percentage of 
Total FMR 
Received 

2000 $319,648,502 $65,833 $85,987 $147,232 $299,052 0.09%
2001 $448,774,537 $62,245 $85,014 $147,324 $294,583 0.07%
2002 $359,386,326 $57,118 $89,326 $160,761 $307,205 0.09%
2003 $467,266,554 $53,180 $82,376 $147,132 $282,688 0.06%
2004 $564,332,554 $53,257 $82,512 $147,399 $283,168 0.05%
2005 $878,524,871 $54,101 $84,001 $150,319 $288,421 0.03%
2006 $1,072,479,293 $55,198 $85,938 $154,118 $295,254 0.03%
2007 $925,261,906 $57,876 $90,664 $163,385 $311,926 0.03%
2008 $1,270,987,013 $59,911 $94,255 $170,428 $324,594 0.03%

 

8.2.4.2 Wyoming Severance Tax 
 
Table 8-18 describes severance tax information for 2000 through 2008, which bears a strong similarity to 
trends seen with FMR payments.  Mineral extraction in Sublette County has risen from just over 9% in 
2000 to approximately 25% of 2008’s statewide mineral taxable valuation.  Accordingly, energy 
operators paid just over $250 million to the state of Wyoming in severance tax receipts. 
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Table 8-18 Historical Wyoming severance tax collections (Wyoming Legislative Handbooks 2007, 2009)  

Fiscal Year 
Statewide Severance 

Tax Revenues 

Severance Taxes Paid on 
Production in Sublette 

County 

Sublette County 
Percentage of Mineral 

Taxable Valuation 
2000 $275,122,976 $25,173,752 9.15%

2001 $447,973,278 $51,516,927 11.50%

2002 $299,433,961 $43,178,377 14.42%

2003 $429,126,222 $60,764,273 14.16%

2004 $563,566,928 $122,970,304 21.82%

2005 $726,656,854 $180,937,557 24.90%

2006 $1,001,076,918 $279,800,999 27.95%

2007 $863,798,920 $224,587,719 26.00%

2008 $1,093,952,011 $269,440,380 24.63%

 
As seen with FMR funds, severance distributions to Sublette County and its municipalities ranged from 
0.02% to 0.09% over the past seven years.  Table 8-19 depicts state severance tax revenues and Sublette 
County/municipality distributions from 2000 through 2008. 
 
Table 8-19 Severance tax distributions to Sublette County and municipalities (Wyoming Department of 
Revenue 2009; Legislative Handbooks 2007, 2009) 

Fiscal 
Year 

Statewide 
Severance Tax 

Revenues 

Big Piney 
Distribution

Marbleton 
Distribution

Pinedale 
Distribution

Sublette 
County 

Distribution

Total 
Distribution 

Percent of 
Total 

Revenue 
2000 $275,122,976 $25,161 $35,136 $65,451 $60,952 $186,700  0.06%
2001 $447,973,278 $47,812 $71,604 $135,662 $154,042 $409,120  0.09%
2002 $299,433,961 $21,790 $38,453 $75,412 $97,554 $233,209  0.08%
2003 $429,126,222 $18,377 $32,430 $63,599 $67,414 $181,820  0.04%
2004 $563,566,928 $17,788 $31,390 $61,559 $74,857 $185,594  0.03%
2005 $726,656,854 $18,227 $32,165 $63,079 $71,902 $185,373  0.02%
2006 $1,001,076,918 $19,040 $33,599 $65,892 $72,776 $191,305  0.02%
2007 $863,798,920 $19,492 $34,398 $67,459 $73,055 $194,402 0.02%
2008 $1,093,952,011 $18,584 $32,796 $64,316 $69,314 $185,008 0.02%

 

8.2.4.3 County Property Tax Revenues by Source Including Ad Valorem Oil and Gas Production 
Tax 
 
The Wyoming Department of Revenue administers the county ad valorem tax. For county residents, this 
is generally known as property taxes levied on homes and personal property.  For the energy industry, this 
revenue stream is based on the taxable value of minerals (as determined by the Department of Revenue) 
produced during the previous calendar year and the applicable tax district mill levy (as set by the county 
and each tax district).  The ad valorem tax is billed and collected annually by each county and is often 
reported as a component of property tax. In Sublette County, the ad valorem revenue from oil and gas 
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entities is the most financially significant component assessed for taxation.  Table 8-20 displays recent ad 
valorem revenues for Sublette County, delineating the contribution from the energy industry.   
 
Table 8-20 Sublette County ad valorem taxes assessed, 2000–2008 (Wyoming Department of Revenue 2009) 

Fiscal Year 
Total Ad Valorem 

Taxes Assessed 

Ad Valorem Taxes 
Paid by Energy 

Operators 

Industrial and 
Personal Property 

Taxes 

Percentage of Ad 
Valorem Taxes Paid 

by Energy 
Operators 

2000 $5,702,263 $4,466,583 $1,235,680 78.33%
2001 $10,207,862 $8,840,008 $1,367,854 86.60%
2002 $13,150,261 $11,649,816 $1,500,445 88.59%
2003 $11,206,742 $9,544,782 $1,661,960 85.17%
2004 $24,463,210 $22,559,972 $1,903,238 92.22%
2005 $35,078,515 $32,812,443 $2,266,072 93.54%
2006 $52,812,941 $49,992,730 $2,820,211 94.66%
2007 $48,999,127 $45,485,890 $3,513,237 92.83%
2008 $45,260,346 $40,892,723 $4,367,623 90.35%

 
Table 8-21 provides historical data on sales and use tax distributions between 1989 and 2008.  Detailed 
distribution data are not available from the Wyoming Department of Revenue for 1996.  In all cases this 
revenue stream increased noticeably in 1998 and 2001 and maintained double-digit growth between 2003 
and 2007.  Overall, receipts grew exponentially during this twenty year period, ranging from a low of 
3,182% for Big Piney to 5,600%-5,900% for Marbleton, Pinedale, and Sublette County.  It should be 
noted that the revenue generated through sales and use tax is the major stream of income for the towns in 
Sublette County.   
 
Table 8-21 Sales and use tax annual distribution and change (Wyoming Department of Revenue 2009) 

Fiscal Year Big Piney Marbleton Pinedale Sublette County 
County-wide 
Sales and Use 
Distributions 

1989 $51,880 $52,593 $104,384 $236,467 $445,324
1990 $71,579 $72,563 $144,019 $326,255 $614,416
1991 $71,287 $73,587 $145,467 $328,761 $619,102
1992 $60,194 $84,092 $156,685 $341,443 $642,414
1993 $57,918 $80,913 $150,761 $328,534 $618,126
1994 $63,285 $88,410 $164,730 $358,975 $675,400
1995 $73,719 $102,986 $191,889 $418,160 $786,754
1996 $70,914 $99,068 $184,590 $402,253 $756,825
1997 $96,901 $135,351 $252,168 $549,552 $1,033,972
1998 $200,973 $289,555 $513,892 $1,139,434 $2,143,854
1999 $216,458 $302,278 $563,076 $1,227,229 $2,309,041
2000 $231,331 $323,049 $601,767 $1,311,557 $2,467,704
2001 $402,442 $562,000 $1,046,881 $2,281,686 $4,293,009
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Fiscal Year Big Piney Marbleton Pinedale Sublette County 
County-wide 
Sales and Use 
Distributions 

2002 $399,802 $705,533 $1,383,628 $3,312,084 $5,801,047
2003 $418,178 $737,961 $1,447,224 $3,507,905 $6,111,268
2004 $567,647 $1,010,272 $2,044,204 $4,729,477 $8,351,600
2005 $789,003 $1,401,281 $2,831,643 $6,614,682 $11,636,609
2006 $1,105,566 $1,958,458 $3,980,769 $9,233,764 $16,278,557
2007 $1,620,713 $2,862,616 $5,771,071 $13,499,463 $23,753,863
2008 $1,702,453 $3,008,499 $6,074,692 $14,187,892 $24,973,536

 
In 2002 the Wyoming Department of Revenue began to provide detailed information on sales and use tax 
receipts by business class.   Table 8-22 illustrates that the Mining Sector is responsible for approximately 
half of the sales and use taxes generated within Sublette County.  Thus, as sales and use tax receipts are 
the primary source of revenue for the towns, it follows that the Mining Sector is a major contributor of 
this revenue stream. 
 
Table 8-22 Sublette County sales and use tax gross receipts by business class (Wyoming Department of 
Revenue 2009)   

Fiscal Year 
County-wide Sales and 

Use Taxes 

County-wide Sales and 
Use Taxes Generated by 

Mining Sector 

Percentage of Sales and 
Use Taxes Generated by 

Mining Sector 

2002 $21,059,373 $9,877,876 47%

2003 $21,082,472 $9,324,467 44%

2004 $28,291,190 $14,158,341 50%

2005 $37,580,227 $18,615,522 50%

2006 $52,568,766 $26,543,808 50%

2007 $76,905,734 $39,215,156 51%

2008 $80,826,078 $41,612,387 51%

 
In 1976, congress authorized federal land management agencies to share income with states and counties 
with the payment in lieu of taxes (PILT) program.  Forty-nine percent of Wyoming is owned and 
managed by the Federal government and this payment helps to offset lost revenue that states and counties 
would otherwise receive from private land (University of Wyoming 2009).  Sublette County’s PILT 
distributions from 2000 to 2008 are provided in Table 8-23.  PILT is distributed according to the number 
of entitlement acres; Sublette County has 2,431,285 entitlement acres (University of Wyoming 2009).        
 
Table 8-23 Sublette County PILT revenue, 2000–2008 (University of Wyoming 2009) 

Fiscal Year Payment per Entitlement Acre PILT Revenue 
2000 $0.11 $256,483
2001 $0.15 $371,922
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Fiscal Year Payment per Entitlement Acre PILT Revenue 
2002 $0.16 $391,914
2003 $0.18 $442,097
2004 $0.19 $461,105
2005 $0.20 $481,089
2006 $0.20 $491,999
2007 $0.20 $487,682
2008 $0.20 $484,197

 
Table 8-24 displays income received by Sublette County and the towns of Big Piney, Marbleton, and 
Pinedale from the same four revenue streams.  In direct contrast to taxes paid by energy companies, ad 
valorem and sales and use taxes comprise over 90% of monies received by local governments in the 
county. 
 
Table 8-24 Summary of county-wide operator-paid taxes received in Sublette County (Wyoming Department 
of Revenue 2009; Wyoming State Treasurer’s Office 2009) 

Fiscal Year 
FMR Taxes 

Received 
County-wide 

Severance 
Taxes Received 

County-wide 

Ad Valorem 
Taxes Received 

County-wide 

Sales and Use 
Taxes Received 

County-wide 

Total Taxes 
Received 

County-wide 
2000 $299,052  $186,700 $4,466,583 $2,467,703  $7,420,038 

2001 $294,583  $409,120 $8,840,008 $4,293,007  $13,836,718 

2002 $307,205  $233,209 $11,649,816 $5,801,045  $17,991,275 

2003 $282,688  $181,820 $9,544,782 $6,111,266  $16,120,556 

2004 $283,168  $185,594 $22,559,972 $8,351,600  $31,380,334 

2005 $288,421  $185,373 $32,812,443 $11,636,591  $44,922,828 

2006 $295,254  $191,305 $49,992,730 $16,278,557  $66,757,846 

2007 $311,926  $194,402 $45,485,890 $23,753,863  $69,746,081 

2008 $324,594  $185,008 $40,892,723 $24,973,536  $66,375,861 

 

8.2.5 Demand on Public Services 
 

8.2.5.1 Value of Proposed and Current Growth-Related Capital Improvements by Jurisdiction 
 

8.2.5.1.1 Big Piney 
 
In their questionnaire, Big Piney estimated the cost of their paving and infrastructure projects at 
$7,000,000 between 2008 and 2018.  A detailed list of their projected expenditures outlined in the follow-
up meetings is included in Table 8-25. 
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Table 8-25 Big Piney upcoming infrastructure projects (Arthur 2008; Hurd 2008) 

Priority Project 
Estimated 

Cost 
Time Frame 

Budget 
Source 

Budget 
Amount 

Shortfall 

1st 
Landfill 
groundwater 
monitoring 

$125,000 Ongoing 
Wyo Star 
savings 

$0  $125,000

1st Black Avenue $856,650 2009 Town $50,000 $806,650

1st Mickelson Street $520,525 2009 Town $50,000 $470,525

1st Noble Street $323,375 2009 Town $50,000 $273,375

1st Fish Street $320,688 2009 Town $50,000 $270,688

1st P.L. Lane $634,325 2009 Town $50,000 $584,325

1st Miller Lane $283,500 2009 Town $50,000 $233,500

1st Circle Way $263,875 2009 Town $50,000 $213,875

1st Beck Street $132,650 2009 Town $50,000 $82,650

1st Engineering $767,185 2009 Town $0 $767,185

1st Highway 189  $361,128 2010 SLIB/Town $0 $361,128

1st Piney Drive $486,030 2010 SLIB/Town $0 $486,030

1st Smith Avenue $1,003,975 2010 SLIB/Town $0 $1,003,975

1st Fish Street $101,750 2010 SLIB/Town $0 $101,750

1st Noble Street $313,943 2010 SLIB/Town $0 $313,943

1st Mickelson Street $363,005 2010 SLIB/Town $0 $363,005

1st Engineering $521,801 2010 SLIB/Town $0 $521,801

1st Piney Drive $632,900 2011 SLIB/Town $0 $632,900

1st Milleg Lane $893,400 2011 SLIB/Town $0 $893,400

1st Engineering $351,049 2011 SLIB/Town $0 $351,049

  Total $9,256,754     $400,000 $8,856,754
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8.2.5.1.2 Marbleton 
 
In the questionnaire, Marbleton listed their capital projects for 2009-2018 as a sewer line, new sewer 
facility, new water tower, truck, and lawn equipment.  A detailed list of Marbleton’s projected 
infrastructure expenditures outlined in follow-up meetings is included in Table 8-26.   
 
Table 8-26 Marbleton upcoming infrastructure projects (Murphy 2008) 

Priority Project 
Estimated 

Cost 
Time 

Frame 
Budget 
Source 

Budget 
Amount 

Shortfall 

1st 
Well House #7 Fluoride 
Treatment 

$639,243 2009 Town $48,596 $590,647

1st 
Aerated Lagoon System 
with Power 

$4,600,000 2009-10 Town $2,679,582 $1,920,418

1st 
Wind Turbines for Aerated 
Lagoon System 

$500,000 2009-10 Town $172,619 $327,381

1st 
50,000 Gallon Water 
Tower Replacement 

$979,800 2010-11 Town $200,000 $779,800

2nd 
Main Water Line East to 
West 

$497,000 2009-10 Town $100,000 $397,000

2nd 
South Sewer Line 
Extension 

$229,000 2009-10 Town $100,000 $129,000

2nd 
Alsade Drive Curb, Gutter, 
and Paving 

$413,406 2009-10 Town $50,000 $363,406

3rd 
Eiden Subdivision Curb, 
Gutter, and Paving 

$2,685,894 2011-12 Town $150,000 $2,535,894

4th 
Phase III of the Marbleton 
Street Project Sidewalks 

$2,735,512 2012-13 Town $200,000 $2,535,512

  Total $13,279,855     $3,700,797 $9,579,058

 

8.2.5.1.3 Pinedale 
 
In the questionnaire, Pinedale identified spatial expansion for the Clerk’s Office, Planning and Zoning 
Department, and Municipal Court along with some Publics Works projects summarized in Table 8-27. 
 
Table 8-27 Pinedale capital needs from questionnaire (Ecosystem Research Group 2008b) 

Department Capital Items Spatial Expansion 

Clerk’s Office None $115-150,000 additional office space 

Planning and 
Zoning 

GIS database 
County maintenance facility, 3 new parks of 
230 acres added to town maintenance 

Municipal Court None Facility expansion of $50-100,000 
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Department Capital Items Spatial Expansion 

Public Works 
SCADA water treatment system, water 
treatment facility and upgrades, and sludge 
removal and re-line 

None 

 
A series of meetings detailed Pinedale’s sewer, water treatment, street, and facility needs through 2014.  
The complete list is included in Table 8-28. 
 
Table 8-28 Pinedale upcoming infrastructure projects (Ninnie 2008) 

Priority Project 
Estimated 

Cost 
Time Frame 

Budget 
Source 

Budget 
Amount 

Shortfall 

1st Phase V Sewer $7,491,037 2010 
Sales/Use 

tax 
$2,000,000 $5,491,037

1st Phase VI Sewer $8,924,640 2010 
Sales/Use 

tax 
$0 $8,924,640

1st 
EPA-Mandated Water 
Treatment 

$3,800,000 2010 None $0 $3,800,000

2nd 
Street 
Repair/Improvements 

$6,602,000 2010 None $0 $6,602,000

2nd 
Street 
Repair/Improvements 

$5,182,000 2011 None $0 $5,182,000

2nd Phase VII Sewer $7,486,384 2011 
Sales/Use 

tax 
$2,000,000 $5,486,384

2nd 
Street 
Repair/Improvements 

$4,544,000 2012 None $0 $4,544,000

3rd Phase VIII Sewer $7,694,490 2012 None $2,000,000 $5,694,490

3rd 
Street 
Repair/Improvements 

$4,307,000 2013 None $0 $4,307,000

4th Phase IX Sewer $6,111,828 2013 
Sales/Use 

tax 
$2,000,000 $4,111,828

4th 
Street 
Repair/Improvements 

$1,368,000 2014 None $0 $1,368,000

4th Water Meter System $3,200,000 2013 None $0 $3,200,000

5th Phase X Sewer $2,755,689 2014 
Sales/Use 

tax 
$2,000,000 $755,689

5th Town Hall $5,500,000 2014 None $0 $5,500,000

5th 
Sewer Lagoon 
Expansion 

$4,500,000 2014 None $0 $4,500,000

5th Water Meter System $2,800,000 2014 None $0 $2,800,000

  Total $82,267,068     $10,000,000 $72,267,068
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8.2.5.1.4 Sublette County 
 
Sublette County government departments listed estimated departmental spatial expansion and capital 
items in their responses to ERG’s questionnaires.  These estimated needs are summarized in Table 8-29.   
 
Table 8-29 Sublette County capital needs from questionnaire (Ecosystem Research Group 2008b) 

Department Capital Items Spatial Expansion 

Assessor 
16 computers, software, 2 copiers, 
and 5 printers 

500 square foot expansion increases 
existing space by 30% 

Drug Court 

3 computers, office furniture, 
upgraded urinalysis testing 
machinery, drug monitoring 
technology, and GPS locators 

Double office space, add small lab 
facilities in new justice center 

Emergency Management/ Sheriff’s 
Office 

Vehicles and support equipment New law enforcement complex 

GIS Computer and plotter None 

Road and Bridge 
Road project and construction 
equipment 

None 

Treasury None Space needed 

Zoning and Planning 1 Computer per year None 

Elections 
2 file cabinets, 2 computers, and 
trailer equipment 

None 

Environmental Health 
2 computer stations, office 
furniture, bacteria water testing lab 

400 square foot facility expansion 
triples existing space 

Public Health None 
Spatial increase of 10% in 
conjunction with county building 
remodel 

Waste Management 
Cell construction for landfill air 
space, various equipment, and 
loader/dozer/trash compactor 

20 acre expansion increases 
existing space by 50% 

 
In follow-up meetings, Sublette County identified road projects anticipated through 2012 and potentially 
beyond.  A detailed list of these projects follows in Table 8-30.   
 
Table 8-30 Sublette County upcoming infrastructure projects (Lankford 2008) 

Priority Project 
Estimated 

Cost 
Time Frame 

Budget 
Source 

Budget 
Amount 

Shortfall 

1st Calpet Highway $25,000,000 2009-10 County $3,000,000 $22,000,000

1st Dry Piney Road $10,000,000 2009-10 County $0 $10,000,000

2nd Guios Road $6,000,000 2009-10 County $0 $6,000,000
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Priority Project 
Estimated 

Cost 
Time Frame 

Budget 
Source 

Budget 
Amount 

Shortfall 

2nd Horse Creek Road $600,000 2009-10 County $0 $600,000

3rd 
Fremont Lake 
Road Bridge 

$600,000 2010-11 County $0 $600,000

4th 
Middle Piney 
Road 

$7,000,000 2011-12 County $0 $7,000,000

4th North Piney Road $5,000,000 2011-12 County $0 $5,000,000

5th 
Fremont Lake 
Road 

$1,200,000 Not defined County $0 $1,200,000

 Total $55,400,000   $3,000,000 $52,400,000

 
8.2.5.2 Traffic Accidents by County 
 
Automobile accidents have increased with traffic in Sublette County.  Figure 8-7 describes the number of 
accidents and the percent change in accidents for the county.  Between 1995 and 2007, traffic accidents 
have more than doubled.  Of the accidents in 2007, 2% resulted in death and 26% resulted in injury 
(Wyoming Department of Transportation 2009). 
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Figure 8-7 Vehicle-related accidents in Sublette County, 1995–2007 (Wyoming Department of Transportation 
2009)   
 

8.2.6 Housing 
  

8.2.6.1 Housing Availability:  Rental Occupancy Rates 
 

In recent years, the Sublette County housing market has had a low vacancy rate for rental units compared 

to the state of Wyoming.  As part of its semi-annual survey, the Wyoming Community Development 

Authority collects data on rental vacancy rates throughout the state.  Rental units are defined as homes, 

apartments, mobile home lots, and mobile home lots with homes.  Table 8-31 shows the vacancy rates for 

2000–2008.  Note that data were unavailable for the last half of 2001 and the first half of 2002 for 

Sublette County.  Throughout the state, vacancy rates for the last half of the year are generally higher than 

that for the first part of the year.     
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Table 8-31 Rental vacancy rates in Sublette County and Wyoming (Wyoming Community Development 
Authority 2009) 

Reporting Period Sublette County Vacancy Rates Wyoming Vacancy Rates 

2001-1 4.88% 4.21%

2001-2 NA 4.36%

2002-1 NA 4.73%

2002-2 5.41% 4.62%

2003-1 4.00% 3.56%

2003-2 3.64% 4.10%

2004-1 1.69% 3.81%

2004-2 5.33% 4.81%

2005-1 4.17% 3.30%

2005-2 4.55% 3.51%

2006-1 1.89% 2.67%

2006-2 0.64% 2.44%

2007-1 2.29% 1.45%

2007-2 0.90% 1.81%

2008-1 2.84% 2.89%

2008-2 3.44% 3.93%

 

8.2.6.2 Housing Availability:  Existing Stock and New Construction of Housing Units by Category 
 
Residential construction has increased since 2000, as demonstrated by the increased number of residential 
building permits issued in Sublette County between 2000 (54 permits) and 2007 (263 permits).  
Residential permits are subdivided into the following categories: single family, duplex, tri- and fourplex, 
and multiplex (greater than four aggregate dwellings).  Historical trends in building permits are 
summarized in Table 8-32.  As illustrated, the greatest increase occurred in the single family category 
with 613 permits issues between 2005 and 2007.  However, the number of building permits decreased 
over 60% between 2007 and 2008.  Applications for building permits can increase when housing prices 
are high, often as a response to housing shortages.  The decrease in building permits could indicate a 
decrease in the housing shortage (Meyers 2009). 
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Table 8-32 Building permits in Sublette County (Sublette County Planning and Zoning 2008; U.S. Census 
Bureau 2009) 

Year 
Single-Family 

Permits 
Duplex 
Permits 

Tri- and 
Fourplex 
Permits 

Multiplex 
Permits 

Total 
Residential 

Permits 

Annual 
Percentage 
Increase in 
Residential 

Permits 
2000 54 0 0 0 54 
2001 72 4 0 0 76 40.74%
2002 74 6 8 0 88 15.79%
2003 79 4 8 0 95 7.95%
2004 77 12 4 0 93 -2.11%
2005 179 0 0 6 185 98.92%
2006 177 0 0 20 197 6.49%
2007 257 6 0  0 263 33.50%
2008 100 2 3 0 105 -61.09%

 
8.2.6.3 Housing Affordability 
 
Housing affordability is a calculation that determines the minimum income required to purchase a house 
of a given price. Using the average sales prices listed in Table 8-33, ERG determined the minimum 
income necessary to purchase a house at the average sales price in Sublette County.  The following 
calculations assumed a 30-year fixed loan of 6% with the buyer providing 20% of the price as a down 
payment.  Standard amortization schedules were used to determine the monthly payment, and this value 
was multiplied by 48 to arrive at the minimum qualifying income (National Association of Realtors 
2009).   
 
Table 8-33 Minimum qualifying income needed to purchase average home in Sublette County and Wyoming 
(Wyoming Community Development Authority 2009) 

Year 

Sublette 
County 

Average Sales 
Price 

Minimum 
Qualifying 
Income in 
Sublette 
County 

Median 
Family 

Income in 
Sublette 
County 

Statewide 
Average Sales 

Price 

Minimum 
Qualifying 
Income in 
Wyoming 

Median 
Family 

Income in 
Wyoming 

1997 $132,769  $28,224 $36,700 $91,714 $21,120 $48,412
1998 $141,904  $24,048 $36,700 $96,906 $22,320 $51,897
1999 $151,620  $26,256 $37,900 $101,517 $23,376 $55,624
2000 $174,653  $28,992 $40,400 $111,437 $25,680 $55,859
2001 $188,409  $34,368 $40,400 $116,469 $26,832 $58,541
2002 $195,077  $37,632 $40,400 $120,314 $27,888 $57,148
2003 $239,657  $39,840 $54,400 $130,294 $30,576 $56,065
2004 $264,384  $50,256 $56,300 $147,588 $32,784 $54,935
2005 $277,479  $57,312 $56,300 $160,497 $36,960 $55,250
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Year 

Sublette 
County 

Average Sales 
Price 

Minimum 
Qualifying 
Income in 
Sublette 
County 

Median 
Family 

Income in 
Sublette 
County 

Statewide 
Average Sales 

Price 

Minimum 
Qualifying 
Income in 
Wyoming 

Median 
Family 

Income in 
Wyoming 

2006 $334,073  $62,112 $59,400 $187,869 $43,248 $58,800
2007 $132,769  $76,896 $59,100 $265,044 $61,008 $58,500

 

 
Figure 8-8 Sublette average annual income by sector and minimum qualifying income to purchase average 
home (Wyoming Community Development Authority 2009) 
 

8.2.6.4 Temporary Housing 
 
In 2008 and 2009, ERG administered a telephone survey to hotels, motels, and campgrounds in Sublette 
County. The results are summarized in Table 8-34. Respondents indicate that business has definitely 
increased since 2000.  Of the nine businesses contacted in Sublette County, five indicated that over 75% 
of their visitors are from the oil and gas industry, with two businesses quoting a figure of 90%.  Most 
establishments indicated a slight decrease in business during the winter months. 
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Table 8-34 Temporary housing survey (Ecosystem Research Group 2008d) 
Hotel Average Summer Visitors from Oil and Gas Industry Per Night 

Baymont 148
Best Western Pinedale 94
Half Moon Motel 31

Lodge at Pinedale 69

Pine Creek Inn 32
Rivera Lodge 2
Teton Court Motel 20
Daniel Junction 5
Marbleton Inn 70

Total 471

 
Other temporary housing in the area includes EnCana’s workforce facility, a semi-permanent tented 
housing area currently located in Jonah field that houses 150 to 200 people (Teeuwen 2009).  Other oil 
and gas companies plan to house an additional 110 workers in similar facilities (Ecosystem Research 
Group 2008a).  Operators also house employees in company apartments, bunkhouses, townhouses, and 
trailers.  Industry estimated housing 55 people in this manner during 2007, 2008, and 2009 (Ecosystem 
Research Group 2008a). 
 
Based on results of the telephone survey and industry questionnaire, approximately 856 people stay in 
temporary housing each night during the summer.  With an 80% reduction in hotel occupancy during the 
winter, this number decreases to approximately 762 people (Table 8-35).  According to Jacquet’s estimate 
of 1,513 transient workers, this leaves approximately 657 people unaccounted for each night during the 
summer when peak drilling takes place.  Many workers commute daily from Rock Springs and others stay 
in RVs and trailers outside of zoned campgrounds and trailer parks (Coburn 2009). 
 
Table 8-35 Transient worker count by housing type and season (Ecosystem Research Group 2009) 

Housing Type Summer Winter 
Hotel 471 377
Workforce Facility 385 385
Total 856 762

 

8.2.7 Social Impacts 
 

8.2.7.1 Crimes Charged, Adult and Juvenile 
 
Violent index offenses including murder and non-negligent manslaughter, forcible rape, and aggravated 
assault, increased from two in 2000 to 17 in 2007.  Property index offenses remained relatively stable, 
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even slightly decreasing, with 25 offenses in 2000 and 22 in 2007.  Table 8-36 compares the number of 
offenses committed by adults and juveniles in 2000 and 2007. 
 
Table 8-36 Adult and juvenile offenses, 2000 and 2007 (U.S. Department of Justice 2007) 

Classification of Offense 
2000 
Adult 

2000 
Juv. 

2007 
Adult 

2007 
Juv. 

Murder and Non-Negligent 
Manslaughter 

0 0 0 0

Forcible Rape 0 0 2 0

Robbery 0 0 0 0

Aggravated Assault 1 1 14 1

Burglary 6 3 7 1

Larceny-Theft 9 4 10 1

Motor Vehicle Theft 3 0 2 1

Total Index Offense Arrests 19 8 35 4

Manslaughter by  Negligence 0 0 0 0

Arson 1 0 0 0

Other Assaults 33 0 43 5

Forgery and Counterfeiting 0 0 0 0

Fraud 9 0 5 0

Embezzlement 0 0 0 0

Stolen Property; Buy,  Receive, 
Possess 

0 0 0 0

Vandalism 5 0 2 0

Weapons; Carry, Possess, etc. 0 0 0 0

Prostitution and Commercialized 
Vice 

0 0 0 0

Sex Offenses (Except Rape and 
Prostitution) 

2 0 1 0

Drug Abuse Violations 14 1 40 0

(1) Sale/Manufacture Subtotal 0 0 5 0

(2) Possession Subtotal 14 1 35 0

Gambling Offenses 0 0 0 0

Offenses Against Family and 
Children 

1 0 6 0

Driving Under the Influence 63 0 95 0
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Classification of Offense 
2000 
Adult 

2000 
Juv. 

2007 
Adult 

2007 
Juv. 

Liquor Laws 28 2 63 11

Drunkenness 3 0 6 0

Disorderly Conduct 0 0 4 0

Vagrancy 0 0 0 0

All Other Offenses (Except Traffic) 52 1 177 3

Suspicion 0 0 0 0

Curfew and Loitering Law Violations NA* 0 NA 0

Run-Aways NA 0 NA 2

Total Arrests by Age Group 244 13 517 25

Total Arrests by Year 257 542 
* Not applicable 

 

8.2.7.2 Circuit Court Cases 
 
The number of juvenile arrests rose 92% from 2000 to 2007.  According to Dayle Read-Hudson of Pine 
Creek Family Counseling in Pinedale, the last few years have produced more accounts of children bearing 
witness to violent crimes.  Total arrests in Sublette County increased by 111% between 2000 and 2007.  
The county added 15 law enforcement officers between 2000 and 2006, but because of the increased 
arrest rate the number of major arrests per officer stayed consistent at around 13.  
 
The Circuit Court data tells a similar story but in a different way (Table 8-37 and Table 8-38).  The court 
groups its cases in two categories, citations and non-citations.  Citations involve “tickets” given by an 
officer, while non-citations are actual charges brought by the county prosecutor.  Therefore, the non-
citation cases are more serious.  Data for 2007 on citations and non-citations are available only through 
June 30; however, total non-citations through June 2007 are already 89% of the total non-citations for 
2006.  DUI non-citations for 2007 already have surpassed the DUI non-citations for 2006.  For circuit 
court citations, traffic citations have seen the greatest increase, from 28 in 2000 to 3,787 in 2006. 
 
Table 8-37 Circuit court citation totals (Boynton et al. 2007) 

Year DUI Felony 
Game & 

Fish 
Other Traffic Total 

2000 16 1 2 11 28 58

2001 24 9 3 30 49 115

2002 49 5 57 115 760 986

2003 20 9 82 114 2,883 3,108
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Year DUI Felony 
Game & 

Fish 
Other Traffic Total 

2004 17 6 100 104 2,726 2,953

2005 20 0 122 98 3,055 3,295

2006 50 3 131 231 3,815 4,230

2007* 3 3 26 65 1,982 2,079

Total Change 
2000–2006 

34  
(213%) 

2 
(200%) 

129 
(6,450%) 

220 
(2,000%) 

3,787  
(13,525%) 

4,172 
(7,193%)

 
Table 8-38 Circuit court non-citation totals (Boynton et al. 2007) 

Year DUI Felony 
Game & 

Fish 
Other Traffic Total 

2000 2 3 3 30 11 49

2001 0 7 1 38 24 70

2002 8 23 0 84 58 173

2003 72 58 0 180 101 411

2004 104 47 18 170 99 438

2005 111 63 1 260 126 561

2006 59 51 8 207 72 397

2007* 60 30 0 130 132 352

Total 
Change 

2000–2006 

57  
(2,850%) 

48 
(1,600%) 

5 
(167%) 

177 
(590%) 

61  
(555%) 

348 
(710%)

 

8.2.7.3 Social Service Projections 
 
Projecting future needs in most areas of social service first requires defining the current load, or number 
of residents served per employee.  In some cases the load is defined on a unit basis, such as number of 
detention beds, gallons of water, or cubic yards of landfill space.  For example, there are six physicians 
practicing in Sublette County at the present time. The county has an estimated population of 8,750 
residents in 2009, thus each physician has a current load of 1,458 patients. Assuming the current level of 
service is adequate, Sublette County will need 9.2 physicians in 2020 to meet the expected demands of 
13,370 residents (Wyoming Department of Administration and Information 2009).   
 
Table 8-39 Sublette County current and projected service needs (Ecosystem Research Group 2009; Gatske 
2009) 

Service 
2009 FTE or unit of 

measure 
Acceptable Load (2009) 

2020 FTE Required or 
units anticipated 

Physicians 6.0 1,458 9.2
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Service 
2009 FTE or unit of 

measure 
Acceptable Load (2009) 

2020 FTE Required or 
units anticipated 

Physician Assistants 2.0 4,375 3.1
Nurses 2.5 3,500 3.8
Dentists 3.5 2,500 5.3
Emergency Medical 
Technicians 

13.0 673 19.9

EMS calls 1211.0 7 1,850.0
Sheriff’s Office and Law 
Enforcement 

80.0 109 122.3

 

8.2.7.4 Quality of Life Survey 
 
Community Satisfaction and Quality of Life Survey of Long-Term Residents of Sublette County is 
available online at http://www.sublette-se.org/.    
 
The major findings of the survey are: 
 
1. Overall satisfaction is slightly less than eight to 10 years ago which is mostly attributed to oil and gas 

development and the diversity of residents within the county. 
 
2. People still feel most satisfied with their people/family/friends and the physical setting of Sublette County. 
 
3. Newcomers, while seen as good people, are reported to lack friendliness and be the greatest change in the 

county of the past eight to 10 years. 
 
4. Negative effects were almost exclusively brought by industry and growth. 
 
5. The largest change occurred at the beginning of the boom. 
 
6. Positive aspects perceived as non-industry/growth related. 
 
7. The most salient issue for the county in the next 5 years is growth management. 
 
8. Older respondents perceive financial betterment an effect of energy development more often than the 

young population. 
 
9. Residents have a negative view of future county expansion at the current growth rate.   
 
10. Half of all respondents reported negative impacts from environmental impacts. 
 
11. Social relations decreased with energy growth.     
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9.   LIST OF PREPARERS 
 
Table 9-1 List of Preparers 

Name/Role Agency/Firm Education Years Experience 

Travis Benton 
Environmental Scientist 

Ecosystem Research 
Group 

B.S. Forestry 11 

Dianne Burke 
Environmental Scientist 

Ecosystem Research 
Group 

M.S. Chemistry  
B.A. Biochemistry 

29 

Morgan Davies 
Environmental Scientist 

Wildlife Biologist 

Ecosystem Research 
Group 

M.S. Ecology and Natural 
Resources 

B.S. Biology 
8 

Ryan Hanavan 
Senior Environmental 

Scientist 

Ecosystem Research 
Group 

Ph.D. Entomology 
M.S. Forest Entomology 

B.S. Resource Conservation 
A.A.S. Forest Technology 

10 

Hayley Hesseln 
Resource Economist 
Associate Professor 

Ecosystem Research 
Group Associate 

Ph.D. Forest Economics 
Bachelor of Commerce 

16 

Meredith Holden 
Office Manager 

References 

Ecosystem Research 
Group 

B.S. Business Management 15 

Jeffrey Jacquet 
Socioeconomic Analyst 

Sublette County 
M.A. Sociology 
B.A. Sociology 

6 

Gregory Kennett 
Senior Environmental 

Scientist 

Ecosystem Research 
Group 

B.S. Forestry, Watershed 
Management 

Certified Professional in 
Range Management 

 
29 
 

Johnny MacLean 
Senior Environmental 

Scientist 
Geologist 

Ecosystem Research 
Group 

Ph.D. Geology 
M.S. Earth Science 

B.S. Geology 
9 

Rosemary Moore 
Economist 

Ecosystem Research 
Group 

B.A. Economics 
M.A. Economics in progress 

1 

Simon Weseen 
Professional Research 

Associate 

Ecosystem Research 
Group Associate 

M.S. Agricultural Economics  
B.S. Biology 

B.S.A. Environmental 
Science 

10 
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APPENDIX A. INDUSTRY RESPONSE MEMO 
 
In November and December, 2008, Ecosystem Research Group (ERG) sent data requests to all major oil 
and gas companies operating in Sublette County and surrounding counties.  The companies were 
identified by the Bureau of Land Management’s (BLM) Pinedale Field Office.  A total of 23 companies 
were contacted. Responses were received from eight of the 23 companies surveyed.  The data request 
follows.    
 

DATA REQUEST 
 
On November 14, 2008, Governor Freudenthal and Senator Enzi hosted a meeting in Pinedale, Wyoming 
between representatives of Sublette County, local municipalities, and the major energy operators in the 
county to discuss socioeconomic impacts from energy development.  Much of the discussion focused on 
the importance of reliable information and the data needed to correctly understand and best characterize 
socioeconomic impacts.  As part of the meeting, the energy operators in attendance agreed to provide data 
and projections for the county’s upcoming Phase II report, which is available online at 
http://www.ecosystemrg.com.   
 
In early 2008, ERG completed the first phase of a Socioeconomic Impact Study for Sublette County on 
behalf of the Sublette County Commissioners.  The purpose of the first phase of the study was to identify 
the current socioeconomic impacts of energy industry development in Sublette County.  This phase was 
completed with the best data available at the time of the report.  
 
The purpose of the second phase is to estimate the net socioeconomic effects in Sublette County resulting 
from continued oil and gas development in both Sublette and surrounding counties.  Forecasts of 
population growth and infrastructure requirements are estimates based on the best available information, 
making it important that the oil and gas industry be involved in the analysis.   
 
The following data will help us formulate estimates that will more accurately project the net effects of 
economic development within Sublette County.  This information is important because partial population 
estimates will be derived from employment effects.  IMPLAN®, an economic modeling program, 
estimates the indirect and induced employment effects using the direct changes in employment by sector.  
ERG understands that there may be data the companies would like us to keep confidential.  With our 
original company data requests and revisions on December 12, 2007, we handed out draft confidentiality 
agreements.  We are including these signed agreements for your review and signature. 
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Please provide the following: 
 
1. Number of workers per well per year (drilling phase) 
 
2. Number of workers per well per year (production phase)  
 
3. Number of workers per well per year (reclamation phase) 
 
4. Number of workers per well per year (workover maintenance) 
 
5. Production life span of well 
 
6. Schedule of operations – drilling, production, reclamation, and workover projections for one, five, and ten-

year timeframes 
 
7. Total number of employees (contract, subcontract, part- and full-time) working in Sublette County during 

2007 and 2008 and projected for 2009, including information you may have regarding families who 
accompany employees to the area. 

 
8. Number of employees housed by company with  location and type of company housing 
 
9. Proposed camp and employee housing construction, including location, type of housing, and number of 

employees accommodated.  
 
10. Total amount of taxes or other assessments on energy production in Sublette County paid in 2006 and 2007 

to federal, state, or local government entities. 
 

RESPONSES 
 
Survey responses were received from eight of the 23 companies surveyed.  Results indicate that 
employment is expected to remain relatively stable until 2013. At that time employment will decrease by 
approximately 500 employees and remain at that level until 2018.  Table A-1 and Figure A-1 present this 
information, separated into development phases or work tasks.  Note that these estimates are subject to 
change due to economic conditions and/or a fall in gas or oil prices. 
 
Table A-1 Total FTE projections by phase, 2009–2018 (Ecosystem Research Group 2008a) 

Phase 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 
Development Phase 

Drilling 1,137 1,176 1,199 1,217 1,238 713 689 666 642 642
Completion 151 151 151 108 108 108 108 108 108 108

Production 377 390 404 420 437 454 470 486 501 515

Reclamation and 
Pad Construction 

210 194 127 94 90 78 61 61 61 61

Other  
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Phase 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

Workover 53 53 59 66 73 74 74 75 75 76
Miscellaneous 
Employment 

85 85 0 0 0 0 0 0 0 0

Total 
Employment 

2,012 2,047 1,940 1,905 1,946 1,426 1,403 1,395 1,387 1,402

 

 
Figure A-1 Total FTE projections by phase, 2009–2018 (Ecosystem Research Group 2008a) 
 
The most labor-intensive component of oil field development occurs in the early phase of development, as 
depicted in Figure A-1.  Industry respondents anticipate approximately a 30% decrease in personnel 
between 2013 and 2014 as drilling activity slows.  The drop in drilling is accompanied by a slow but 
steady increase in production workers as activity shifts to the production phase.  Personnel needs are 
much lower during production as this phase requires much less hands-on work.  Reclamation is the least 
labor-intensive task and becomes almost a negligible component as time goes on.  Well workovers occur 
roughly every 10 years throughout the production phase and are a steady segment of employment 
throughout the normal 40-year production cycle for wells in Sublette County. 

 
Energy operators also reported their taxes paid in 2006 and 2007.  Table A-2 reports total taxes to honor 
the confidentiality of the operators.  These numbers include responses from eight of the 23 companies 
surveyed.      
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Table A-2 Reported taxes paid by energy operators (Ecosystem Research Group 2008a) 

Year Reported Taxes 
2006 $716,629,548
2007 $710,895,571

 
The industry responses indicated an increase of personnel living in the county between 2007 and 2008 
with a slight drop in 2009.  Table A-3 presents summarized responses.  Worker and family member count 
was 1,478 in 2007, 1,702 in 2008, and 1,630 in 2009.   
 
Table A-3 Number of personnel and family members living in Sublette County (Ecosystem Research Group 
2008a) 

Year Workers and Family Members 

2007 1,478

2008 1,702

2009 1,630

 
Industry also estimated the total production lifespan of a single well.  Estimates varied from zero to 50 
years, with the majority of the responses estimating between 30 and 50 years.   
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APPENDIX B. CUMULATIVE IMPACTS 
 
Table B-1 identifies oil and gas-related NEPA projects by field office and the Bridger-Teton National 
Forest that have been reviewed by the BLM Pinedale Field Office (Zebulske 2008).  When available, the 
number of possible wells, project area, life of plan (LOP), and drilling time have been specified.  Project 
area is in acres and LOP and drilling time are in years unless otherwise specified.     
 
Table B-1 Cumulative impact NEPA projects 

BLM 
Office 

Project 
Year 

Initiated 
Number 
of Wells 

Project 
Area 

(Acres) 

LOP 
(Years) 

Drilling 
Time 

(Years) 

Pinedale 
 

Big Piney/LaBarge Coordinated 
Activity Plan 

1991 
600–900 
(no limit 

specified) 
NA NA NA

LaBarge Platform 
In 

discussion 
NS  NS NS NS

Jonah II Natural Gas Project 1998 497 29,200   NS NS
South Piney Natural Gas 
Development Project 

2003 210 31,230 NS 7

Jonah Infill Drilling Project 2006 3,100 30,500 63–105 13
Pinedale Anticline Oil & Gas 
Exploration & Development 
Project 

2007 4,399 198,037 60 15

Liquids Gathering Anticline 2008 NS  NS NS NS
Paradise 230kV Project 2008 NA 910 30 weeks NA
Rand's Butte Sour Gas Startup 
(Cimarex Energy Helium 
Development at Riley Ridge 
Field) 

2008 9 618 28 months 4

Rand's Butte Sour Gas Ongoing 
(Cimarex Energy Helium 
Development at Riley Ridge 
Field) 

2008 4  618  40  NA 

Passive Seismic Project 2008  NA NS ND NA

Jonah 3D Seismic Project NS  NA  NS NS NA

Farley Oil (Private Land) NS  NS NS NS NS

Gasco (Private Land) NS NS NS NS NS

True Oil (Private Land) NS NS NS NS NS

Wexpro (Private Land) NS NS NS NS NS

EOG (Private Land) NS NS NS NS  NS

Intrepid Energy (Private Land) NS  NS NS NS NS

Shell Anticline Seismic Project 2008 NA NS  NS NA
Questar Year-Round Drilling 
Proposal 

2004 700 197,345 NS ≥18 
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BLM 
Office 

Project 
Year 

Initiated 
Number 
of Wells 

Project 
Area 

(Acres) 

LOP 
(Years) 

Drilling 
Time 

(Years) 
Riley Ridge Natural Gas Project 1984  NS  NS  NS  NS
EnCana Worker Camp 2008 NA NA NA NA

Rawlins 
 

South Baggs Area Natural Gas 
Development Project 

2000 
50 new 

 43 
existing 

12,352 35 10

Seminoe Road CBM Pilot 
Project 

2001 19 8,320 5–30 NS

Blue Sky POD Coalbed Methane 
Project (Jack Sparrow) 

2002 25 NS 10–20 0.5–1

Scotty Lake Coalbed Natural 
Gas Pilot Project 

2004 
18 new 

3 existing 
2,880 25 3

Wind Dancer Natural Gas 
Development Project 

2004 
12 new 

6 existing 
6,400 10–30 1

Hay Reservoir CBNG Pilot 
Project 

2005 8 1,920 20–30 NS

Jolly Roger POD 2005 27 3,926 10–20 NS

Brown Cow II POD Coalbed 
Natural Gas 

2006 
12 

existing 
12 new 

3,692 10–20 0.5–1

Seminoe Road Gas Development 
Project 

2006 1,240 137,000 30-40 12

Continental Divide - Creston 
Natural Gas Project 

2006 
8,950 new 

2,305 
existing 

1,061,200 30–50 20

Atlantic Rim Natural Gas Field 
Development Project 

2007 2,000 270,080 30–50 20

Hanna Draw Coalbed Natural 
Gas Pilot Project 

2007 15 399 10–20 1.5 

Hay Reservoir Unit Natural Gas 
Infill Development 

2007 
17 already 
permitted 

 8 new 
11,620 10–30 3

Pathfinder Pipeline Project 2007 
In EIS-to 

be 
completed 

NS NS NS

Catalina Unit CNBG Produced 
Water Disposal 

2007 
In 

discussion 
NS NS NS

Overland Pass Pipeline Project 2008 
In 

reclamatio
n 

NS NS NA

Chokecherry and Sierra Madre 
Wind Energy Project 

2008 0 
Decision 

in process 
NA NA

Saratoga Well Field and 
Transmission Line 

2008 5 NS 6 months NA

Cherokee West 3D Geophysical 
Project 

2005 NA 87,304 NS NA
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BLM 
Office 

Project 
Year 

Initiated 
Number 
of Wells 

Project 
Area 

(Acres) 

LOP 
(Years) 

Drilling 
Time 

(Years) 
Creston/Blue Gap II Natural Gas 
Development Project 

2005 1,250 184,000 30–50 10–15

Pittsburg & Midway Coal 
Mining Co. Exchange Proposal 

2005 NA NA NA NA

Brown Cow POD 2004 12 1,600 10–20 NS

Desolation Flats Natural Gas 
Field Development Project 

2004 592 233,542 20 NS

Doty Mountain Plan of 
Development 

2004 

24 
explorator
y, 2 deep 
injection 

1,920 10 –20 NS

Red Rim Plan of Development 2004 

16 
explorator
y, 2 deep 
injection 

3,200 10 –20 NS

Cow Creek POD 2002 

14 
explorator

y CBM 
 2 

injection 

2,050 10–15 NS

Continental Divide/Wamsutter II 
Natural Gas Project 

2000 2,130 1,061,200 30–50 20

Rock 
Springs 
 
 

Fontenelle Natural Gas Infill 
Drilling 

1995 2,392 179,760 NS NS

Continental Divide/Wamsutter II 
Natural Gas Project 

2000 2,130 1,061,200  30–50 20

Vermillion Basin Natural Gas 
Exploratory & Development 
Project 

2002 56 92,490 50 5

Desolation Flats Natural Gas 
Field Development Project 

2003 

385 new 
 592 

previously 
approved 

233,542 30–50 20

Lower Bush Creek Coal Bed 
Methane Exploratory Pilot 
Project 

2003 20 3,500 NS NS

Little Monument Natural Gas 
Project 

2003 31 3,857 15–20 3

Copper Ridge Shallow Gas 
Exploration & Development 
Project 

2003 89 24,953 15–20 4
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BLM 
Office 

Project 
Year 

Initiated 
Number 
of Wells 

Project 
Area 

(Acres) 

LOP 
(Years) 

Drilling 
Time 

(Years) 
Pacific Rim Shallow Gas 
Exploration & Development 
Project 

2004 120 47,597 15–20 4

Bitter Creek Shallow Oil and 
Gas Development Project 

2005 61 17,961 15–20 4

Monell Enhanced Oil Recovery 
Project 

2006 

126 new, 
146 

existing, 
123 of 
those 

plugged 

10,120 20–25 6

Hiawatha Regional Energy 
Development Project 

2006 4,208 157,361 60 30

East LaBarge Gas Exploration & 
Development Project 

2007 
184 new 

 99 
existing 

13,698 50 10

Devon Energy Drilling Proposal 2008 2 NS NS NS

Luman Rim Project 2008 
58 new 

8 existing 
20,828 30 5

Normally Pressured Lance 
Natural Gas Development 
Project 

2008 
85 new 

14 
existing 

70,155 30 5

Puma Prospect 2008 
13 new 

2 existing 
9,600 30 5

Desolation Road Exploratory 
Gas Well 

2009 2  NS NS NS

Horseshoe Basin 3D Seismic 
Survey 

2008 NA 
30 sq. 
miles  

NS NA

Rubicon 3D Seismic Survey 
Project 

2008 NA  140 NS NA

Pit 14 Coal Lease-By-
Application 

2006 NS 1,399 20 NS

Dickie Springs Placer Gold 
Exploration Project 

2005 NA 14 NS NS

Hay Reservoir 3D Geophysical 
Project 

2004 NA 178,560 NS NA

Monell CO2 Pipeline Project 2003 NA  NA  NA NA

South Jonah 3D Vibroseis 
Project 

2002 NA 262,400 NS  NA
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BLM 
Office 

Project 
Year 

Initiated 
Number 
of Wells 

Project 
Area 

(Acres) 

LOP 
(Years) 

Drilling 
Time 

(Years) 

Ten Mile Rim Coal LBA & 
ROW 

2004 NS  2,242 NS NS

West Flank (Wild Bunch) 3D 
Geophysical Exploration Project 

2004 NA  135,040  NS NA

Kennedy Oil Pilot Exploratory 
Coal Bed Methane Project 

2002 NS  10,240 NS NS

Jim Bridger Power Plant Flue 
Pond Expansion Project 

2002 NA 267  30–40 NA

Quantum Adobe Town 2D 
Geophysical Project 

2002 NA NA  NS NA

Wolverine Exploratory Drilling 
Proposal 

2001 3 NS NS NS

 
FMC Corporation's Proposed 
Haul Road Project 

2000 NA  NA NS NA

 
Kemmerer 
 

Horsetrap Natural Gas Project 2001 26 12,400 NS 2

Jonah Bridger to Opal Natural 
Gas Project 

2006 0 13,680 ±30  NS

Bear Canyon Exploratory 
Development 

2007 1 47,058  NS  NS

Moxa Arch/Moxa Arch Area 
Infill Gas Development Project 

2008 1,861 475,808 40 10

Bell Butte Water Pipeline 
Project 

2007 NA 369,992 NS  NA

Absaroka Ridge 3D Geophysical 
Project 

2005 NA 
 51 sq. 
miles 

NS NA

Three Forks 3D Geophysical 
Project 

2005 NA 11,456  NS NA

Hams Fork 3-D Geophysical 
Project 

2004 NA 
45.3sq.mil

es 
NS NA

Smiths Fork Road Improvement 
Project 

2002 NA  NA NS NA

Lander 

66 Water Pipeline Project 2008 NA  NA NS NA

Beaver Creek CBNG Project 2008 228 16,518 NS NS

Gun Barrel, Madden Deep, Iron 
Horse Natural Gas Project 

2008 1,470  147,335 50–55 10–15
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BLM 
Office 

Project 
Year 

Initiated 
Number 
of Wells 

Project 
Area 

(Acres) 

LOP 
(Years) 

Drilling 
Time 

(Years) 

Pappy Draw Exploratory CBNG 
Pilot Project 

2008 NS 48,350 NS NS

Devon Bairoil to Beaver Creek 
CO2 Pipeline Project 

2007 NA 48 miles NS NA

Crooks Gap Seismograph 
Project 

2002 NA 155 miles NS NA

WesternGeCo Geophysical 
Project 

2001 NA  NS NS NA

 
 
Bridger-
Teton 
National 
Forest 

Plains Exploration Field 
Development 

2007 137 14,080 NA NA

Lower Valley Energy Natural 
Gas Pipeline Project 

2006 NA NA  NS NA

Geothermal Leasing 2009 NA NS  NS NA

North Zone OHV Project 2009 NA NS NS NA

Hoback Basin Non-Recreation 
Permit Renewals 

2008 NA NA NA NA

Oil and Gas Leasing Decision 2008 NS 44,720 NS  NS

Gros Ventre Mineral Exploration 2008 NS NS NS NS

NA = Not available 
NS = Not supplied 
 
Sources:   
Bridger-Teton National Forest. Schedule of Proposed Actions (SOPA). http://www.fs.fed.us/r4/btnf/projects/index.shtml. 

(accessed 2008). 
U.S.D.I. 2008. Pindale Field Office. http://www.blm.gov/wy/st/en/field_offices/Pinedale.html. (accessed 2008).    
U.S.D.I. 2008.BLM Invites Public to Proposed Desolation Road Gas Well Field Trip in Monument Valley. December 2. 
U.S.D.I. 66 Water Pipeline Project, Environmental Assessment. 

http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/lfodocs/66pipeline.Par.87902.File.dat/ea.pdf. 
(accessed 2008). 

U.S.D.I. Absaroka Ridge 3D Geophysical Project, Scoping Notice. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/kfodocs/absarokaridge.Par.9388.File.dat/03scopin
gnotice.pdf. (accessed 2008). 

U.S.D.I. Anadarko E&P Company L.P., Monell CO2 Pipeline Project, Decision Record. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rsfodocs/monell2.Par.2065.File.dat/00dr_fonsi.pd
f. (accessed 2008). 
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U.S.D.I. Atlantic Rim Natural Gas FIeld Development Project, Record of Decision. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rfodocs/atlantic_rim/rod.Par.46558.File.dat/ROD.
pdf. (accessed 2008). 

U.S.D.I. Atlantic Rim Natural Gas Project, Decision Record and Finding of No Significant Impact. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rfodocs/dotymtn.Par.37023.File.dat/00dr_fonsi.pd
f. (accessed 2008). 

U.S.D.I. Bear Canyon Exploratory Development, Environmental Assessment. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/kfodocs/bearcanyon.Par.99620.File.dat/ea.pdf. 
(accessed 2008). 

U.S.D.I. Beaver Creek Coal Bed Natural Gas Development Project, Public Scoping Notice. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/lfodocs/beavercreekcbng.Par.60798.File.dat/Scopi
ngNotice.pdf. (accessed 2008). 

U.S.D.I. Bell Butte Water Pipeline Project, Environmental Assessment. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/kfodocs/bellbutte.Par.54557.File.dat/ea.pdf. 
(accessed 2008). 

U.S.D.I. Big Piney/La Barge Area, Decision Record and Approved Coordinated Activity Plan. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/pfodocs/bplb-cap.Par.6795.File.dat/00dr_cap.pdf. 
(accessed 2008). 

U.S.D.I. Bitter Creek Shallow Oil and Gas Project, Finding of No Significant Impact and Decision Record. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rsfodocs/bittercreek.Par.61858.File.dat/00dr_fonsi
.pdf. (accessed 2008). 

U.S.D.I. Blue Sky Pod Coalbed Methane Project, Public Letter. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rfodocs/atrimdocs.Par.98164.File.dat/15bluesky-
dr.pdf. (accessed 2008). 

U.S.D.I. Bridger-Teton National Forest, Wyoming, Supplemental Analysis to Consider Potential Field Development Subsequent 
to Proposed Exploratory Drilling by Plains Exploration and Production Company Within the South Rim Unit on the 
Big Piney Ranger District. http://www.epa.gov/EPA-IMPACT/2007/December/Day-10/i5994.htm. (accessed 2008). 

U.S.D.I. Catalina Unit Coalbed Natural Gas Produced Water Disposal Project, Decision Record and Finding of No Significant 
Impact. http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rfodocs/catalina.Par.79119.File.dat/cat-
pH2Odr-fonsi.pdf. (accessed 2008). 

U.S.D.I. Chokecherry and Sierra Madre Wind Energy Project, Public Scoping Statement. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rfodocs/chokecherry.Par.26113.File.dat/scoping.p
df. (accessed 2008). 

U.S.D.I. Continental Divide/Wamsutter II Natural Gas Project, Record of Decision. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rfodocs/cd_wamsutter.Par.17369.File.dat/00rod.p
df. (accessed 2008). 

U.S.D.I. Continental Divide-Creston Natural Gas Development Project, Public Scoping Notice. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rfodocs/cd_creston.Par.34343.File.dat/scoping.pdf
. (accessed 2008). 

U.S.D.I. Copper Ridge Shallow Gas Exploration and Development Project, Decision Record. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rsfodocs/copperridge.Par.6013.File.dat/00dr_fonsi
.pdf. (accessed 2008). 

U.S.D.I. Cow Creek Pod Coalbed Methane Project, Public Letter. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rfodocs/atrimdocs.Par.3211.File.dat/00cowdr.pdf. 
(accessed 2008). 
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U.S.D.I. Crooks Gap Seismograph Project, Scoping Notice. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/lfodocs/anshutz.Par.2201.File.dat/03scopingnotice
.pdf. (accessed 2008). 

U.S.D.I. Desolation Flats Natural Gas Field Development Project, Record of Decision. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rfodocs/desflats.Par.77883.File.dat/00rod.pdf. 
(accessed 2008). 

U.S.D.I. Devon Bairoil to Beaver Creek CO2 Pipeline Project, Environmental Assessment. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/lfodocs/devonco2.Par.4769.File.dat/EA.pdf. 
(accessed 2008). 

U.S.D.I. FMC Corporation's Proposed Haul Road Between Westavco and Granger, Scoping Notice. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rsfodocs/fmc.Par.34164.File.dat/scoping.pdf. 
(accessed 2008). 

U.S.D.I. Gun Barrel, Madden Deep, Iron Horse Natural Gas Project; Scoping Notice. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/lfodocs/gmi.Par.23648.File.dat/ScopingNotice.pdf
. (accessed 2008). 

U.S.D.I. Hams Fork 3D Geophysical, Scoping Notice. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/kfodocs/hamsfork3d.Par.4250.File.dat/03scopingn
otice.pdf. (accessed 2008). 

U.S.D.I. Hanna Draw Coalbed Natural Gas Pilot Project, Decision Record and Finding of No Significant Impact. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rfodocs/hannadraw2.Par.99332.File.dat/dr_fonsi.p
df. (accessed 2008). 

U.S.D.I. Hay Reservior Unit Natural Gas Infill Development Environmental Assessment, Public Letter Scoping Notice. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rfodocs/hayreservoir2.Par.85084.File.dat/02scopi
ng.pdf. (accessed 2008). 

U.S.D.I. Hay Reservoir 3D Geophysical Project, Decision Record. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rsfodocs/hayreservoir3d.Par.86827.File.dat/00dr_f
onsi.pdf. (accessed 2008). 

U.S.D.I. Hay Reservoir CBNG Pilot Project Decision Record. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rfodocs/hayreservoircbng.Par.83247.File.dat/00dr
_fonsi.pdf. (accessed 2008). 

U.S.D.I. Hiawatha Regional Energy Development Project, Environmental Impact Statement. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rsfodocs/hiawatha.Par.48280.File.dat/notice.pdf. 
(accessed 2008). 

U.S.D.I. Jonah Bridger to Opal Natural Gas Project; Environmental Assessment, Finding of No Significant Impact, and Decision 
Record. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/kfodocs/jonah_bridger.Par.99109.File.dat/02ea.pd
f. (accessed 2008). 

U.S.D.I. Jonah Field Environmental Assessment, Sublette County, WY. http://www.epa.gov/EPA-IMPACT/2000/April/Day-
06/i8438.htm. (accessed 2008). 

U.S.D.I. Kennedy Oil Pilot Exploratory Coal Bed Methane Project, Scoping Notice. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rsfodocs/kennedy.Par.74224.File.dat/scoping.pdf. 
(accessed 2008). 

U.S.D.I. Little Monument Natural Gas Project, Decision Record. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rsfodocs/littlemonument.Par.98331.File.dat/00dr_
fonsi.pdf. (accessed 2008). 
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U.S.D.I. Lower Bush Creek Coal Bed Methane Exploratory Pilot Project, Decision Record. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rsfodocs/lowerbush.Par.23974.File.dat/00dr_fonsi
.pdf. (accessed 2008). 

U.S.D.I. Lower Valley Energy Natural Gas Pipeline Project, Final Environmental Impact Statement. 
http://www.fs.fed.us/r4/btnf/projects/2008/lve/03%20LVE%20FEIS%20-%20Summary.pdf. (accessed 2008). 

U.S.D.I. Luman Rim Project Area, Scoping Notice. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rsfodocs/lumanrim.Par.75870.File.dat/ScopingNot
ice.pdf. (accessed 2008). 

U.S.D.I. Moxa Arch Area Infill Gas Development Project, Draft Environmental Impact Statement. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/kfodocs/moxa_arch.Par.54427.File.dat/MoxaVol1
draftEIS.pdf. (accessed 2008). 

U.S.D.I. Normally Pressured Lance Natural Gas Development Project, Environmental Assessment. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rsfodocs/encana_npl.Par.65895.File.dat/ScopingN
otice.pdf. (accessed 2008). 

U.S.D.I. Overland Pass Natural Gas Liquids Pipeline, Record of Decision. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rfodocs/overland_pipeline/rod.Par.0846.File.dat/R
OD.pdf. (accessed 2008). 

U.S.D.I. Pacific Rim Shallow Gas Exploration and Development Project, Environmental Assessment. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rsfodocs/pacificrim.Par.95842.File.dat/00dr_fonsi
.pdf. (accessed 2008). 

U.S.D.I. PacifiCorp Jim Bridger Power Plant Flue Pond Expansion Environmental Assessment, Public Letter. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rsfodocs/jimbridger.Par.52395.File.dat/01ea.pdf. 
(accessed 2008). 

U.S.D.I. Pappy Draw Exploratory Coal-Bed Natural Gas Pilot Project, Environmental Assessment. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/lfodocs/pappydraw.Par.10374.File.dat/02chap1.pd
f. (accessed 2008). 

U.S.D.I. Paradise 230 kV Project Envirnomental Assessment, Rocky Mountain Power/PacifiCorp, Inc., Scoping Notice. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/pfodocs/paradise.Par.10549.File.dat/scopingnotice
.pdf. (accessed 2008). 

U.S.D.I. Pathfinder Pipeline Project, Finding of No Significant Impact and Decision Record. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rfodocs/pathfinder.Par.25728.File.dat/dr_fonsi.pdf
. (accessed 2008). 

U.S.D.I. Pit 14 Coal Lease-by-Application. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rsfodocs/pit14.Par.13148.File.dat/Pit14rod.pdf. 
(accessed 2008). 

U.S.D.I. Puma Prospect EA Area, Scoping Notice. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rsfodocs/puma.Par.50701.File.dat/ScopingNotice.
pdf. (accessed 2008). 

U.S.D.I. Questar Year-Round Drilling Proposal, Finding of No Significant Impact, Decision Record and Environmental 
Assessment. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/pfodocs/questar.Par.8009.File.dat/00dr_fonsi.pdf. 
(accessed 2008). 

U.S.D.I. Rand's Butte Project Scoping Notice. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/pfodocs/randsbutte.Par.36280.File.dat/scopingnoti
ce.pdf. (accessed 2008). 
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U.S.D.I. Red Rim Pod Project, Decision Record and Finding of No Significant Impact. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rfodocs/redrim.Par.24664.File.dat/00dr_fonsi.pdf. 
(accessed 2008). 

U.S.D.I. Rubicon 3D Seismic Exploration Proposal, Decision Record. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rsfodocs/rubicon3d.Par.13896.File.dat/01DR.pdf. 
(accessed 2008). 

U.S.D.I. Saratoga Well Field and Transmission Line Project, Environmental Assessment. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rfodocs/saratogawells.Par.68163.File.dat/ea.pdf. 
(accessed 2008). 

U.S.D.I. Scotty Lake Coalbed Natural Gas Pilot Project Decision Record. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rfodocs/scottylake.Par.51789.File.dat/00dr_fonsi.
pdf. (accessed 2008). 

U.S.D.I. Seminoe Road Coalbed Methane Pilot Project, Environmental Assessment. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rfodocs/seminoe.Par.97618.File.dat/01ea.pdf. 
(accessed 2008). 

U.S.D.I. Seminoe Road Gas Development Project, Draft Environmental Impact Statement. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rfodocs/seminoeroad/deis.Par.3198.File.dat/Semin
oeDEIS.pdf. (accessed 2008). 

U.S.D.I. Smiths Fork Road Improvement Project, Environmental Assessment. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/kfodocs/smithsforkroad.Par.4648.File.dat/01ea.pd
f. (accessed 2008). 

U.S.D.I. South Baggs Area Natural Gas Development Project, Record of Decision. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rfodocs/southbaggs.Par.99781.File.dat/00rod.pdf. 
(accessed 2008). 

U.S.D.I. Ten Mile Rim Lease-by-Application and Associated Right-of-Way, Decision Record. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rsfodocs/10milerim.Par.67470.File.dat/00dr_fonsi
.pdf. (accessed 2008). 

U.S.D.I. The Horse Trap Natural Gas Project, Decision Record. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/kfodocs/horsetrap.Par.2103.File.dat/00dr_fonsi.pd
f. (accessed 2008). 

U.S.D.I. The Quantum Adobe Town 2D Geophysical Project, Decision Record. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rsfodocs/quantum.Par.6399.File.dat/00dr_fonsi.pd
f. (accessed 2008). 

U.S.D.I. Three Forks 3D Geophysical Project, Scoping Notice. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/kfodocs/3forks.Par.1031.File.dat/03scopingnotice.
pdf. (accessed 2008). 

U.S.D.I. Veritas DGC Land Inc. South Jonah 3-D Vibroseis Project, Decision Record. 
http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA/rsfodocs/southjonah.Par.38024.File.dat/00dr_fons
i.pdf. (accessed 2008). 

U.S.D.I. Vermillion Basin Natural Gas Exploratory and Development Project, Decision Record. 
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Executive Summary 

I 
ncreased production of US natural gas in recent 
years has helped to meet the growing demands of 
American customers and has reduced natural gas 

imports. Natural gas is also a cleaner burning fuel when 
compared to its most realistic substitute, coal. This sub-
stantial increase in production has been attributed in 
large part due to the development of shale gas through 
a process called hydraulic fracturing. Hydraulic fractur-
ing has enabled the expansion of natural gas extraction 
into new undeveloped areas. The Marcellus shale in 
Pennsylvania has experienced impressive growth in its 
natural gas industry and neighboring Ohio is beginning 
down the same path. Proponents argue that among the 
many purported advantages, natural gas production is 
associated with significant amounts of new economic 
activity. 
 
Economists have 150 years of experience in examining 
energy booms and busts throughout the world to form 
their expectations of how energy development affects 
regional economies. Generally, economists find that en-
ergy development is associated with small or even 
negative long-run impacts. They refer to a ―natural re-
sources curse‖ phenomenon associated with the sur-
prisingly poor performance of resource abundant econo-
mies. There appears to be more examples like Louisi-
ana, West Virginia, Venezuela, and Nigeria of energy 
economies seemingly underperforming and few exam-
ples of places such as Alberta and Norway of relative 
over performance.  This backdrop needs to be consid-
ered in forming good policy in Ohio in order to avoid be-
ing in the former group. 
 
In supporting energy development, the natural gas in-
dustry has funded its own studies of economic perform-
ance. For example, utilizing assumptions derived from 
Pennsylvania economic impact studies, Kleinhenz & 
Associates (2011) estimate that the natural gas industry 
could help ―create and support‖ over 200,000 jobs to 
Ohio and $14 billion in spending in the next four years. 
These figures are about the same size as those for 
Pennsylvania (in industry funded studies). As we outline 
in this report, impact studies such as those employed by 
the industry are typically flawed due to the following rea-
sons: 
 
1. Possible double counting economic effects from 

drilling activities and royalties/lease payments to 
landowners. Most important, these studies have 
multipliers well above what independent economists 

would normally expect. 
2. Including unrealistic assumptions about the percent-

age of spending and hiring that will remain within the 
state. 

3. Ignoring the costs of natural gas extraction on other 
sectors through higher wages, and land costs that 
will make them less competitive (e.g., Dutch Dis-
ease), as well as environmental damage that limits 
tourism and other activities. It will also displace coal 
mining—i.e. more natural gas jobs come at the ex-
pense of fewer jobs in coal mining. 

4. Often employing out-of-date empirical methodolo-
gies that academic economists have long aban-
doned for better methodologies in terms of evalua-
tion of economic effects. 

 
Many of the same reasons why alternative energy has 
not been (will not be) a major job creator also applies to 
natural gas (Weinstein et al., 2010): 
 
1. The energy industry and specifically the natural gas 

industry‘s employment share is small and by itself is 
not a major driver of job growth for an entire state 
the size of Ohio or Pennsylvania. During the one 
year span October 2010-October 2011, U.S. Bureau 
of Labor Statistics data reports that Ohio‘s unem-
ployment rate fell from 9.7 to 9.0% or 0.7% (without 
shale development), while Pennsylvania‘s unem-
ployment rate only fell from 8.5% to 8.1% or 0.4% 
(with shale development).  Ohio also had faster job 
growth during the span (1.3% versus 1%), showing 
that shale development by itself is not shaping their 
growth. 

2. It is a capital-intensive industry versus labor-
intensive—or a dollar of output is associated with 
significantly fewer workers. 

 
The costs of natural gas include the effects it has on 
other industries. Some of these effects include displace-
ment of other forms of economic activity, the effects of 
pollution that drive out residents who are worried about 
its effects and the higher wages and land/housing costs 
that make other sectors less competitive. For example, 
the tourism industry will likely be adversely affected by 
fears of pollution and higher wages and costs as other 
sectors have to compete for workers with the higher 
paying natural gas sector. In Pennsylvania, for instance, 
the tourism industry employed approximately 400,000 in 
2010 (though a much smaller number is immediately 
near the shale development) compared to only 26,000 in 
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a broad definition of the natural gas industry (Barth, 
2010; BLS). Similar concerns should also apply to 
Ohio across various sectors of the economy. 
 
Our broad analysis shows the expected employ-
ment effects of natural gas are modest in compari-
son to Ohio‘s 5.1 million nonfarm employee econ-
omy. We show this through (1) an assessment of 
impact analysis, (2) comparison of drilling counties 
with similarly matched non-drilling counties in Penn-
sylvania, (3) statistical regressions on the entire 
state of Pennsylvania, (4) employment comparisons 
with North Dakota‘s Bakkan shale region, and (5) 
an examination of the employment life cycle effects 
of natural gas and coal per kilowatt of electricity. 
Specifically, we estimate that Pennsylvania gained 
about 20,000 direct, indirect, and induced jobs in 
the natural gas industry between 2004-2010, which 
is a far cry fewer than the over 100,000 jobs re-
ported in industry-funded studies (and the 200,000 
expected in Ohio by 2015). Given the anticipated 
size of the boom, Ohio is expected to follow the 
Pennsylvania‘s experience. We believe 20,000 jobs 
would be a more realistic starting point for what to 
expect in Ohio over the next four years and is in line 
with what other independent assessments have 
suggested. However, our 20,000 job estimate does 
not account for displacement losses in other indus-
tries such as tourism, and we also note that local 
economic effects could appear larger in heavily im-
pacted areas. Moreover, we find that mining coun-
ties had considerably faster per-capita income 
growth than their non-drilling peers, which likely 
results from royalties/lease payments and the high 
wages in the industry. Thus, we expect the near-
term boom to be associated with frothy increases in 
income but more temperate job effects. 
 
There are several reasons why the industry-funded 
studies produce employment results that are con-
siderably different from our estimates. Foremost, 
impact studies are not viewed as best practice by 
academic economists and would be rarely used in 
peer reviewed studies by urban and regional econo-
mists. Instead, best practice usually tries to identify 
a counterfactual of what would have happened 
without the natural gas industries and compare to 
what did happen (we adopt two of these ap-
proaches). One advantage of identifying the coun-
terfactual is that the estimated effects use actual 
employment data and are not the estimated out-
come of an impact computer model. Yet, like virtu-
ally every other economic event, there are winners 
(e.g., landowners or high-paid rig workers) and los-
ers (e.g., those who can no longer afford the high 
rents in mining communities and communities deal-
ing with excessive demands on their infrastructure). 

Moreover, the boom/bust history of the energy 
economy is that drilling activity usually begins with a 
wave of drilling and construction in the initial 
phases, followed by a significant slowdown in jobs 
as the production phase requires a much smaller 
number of permanent employees. Indeed Ohio has 
a long history of energy booms that illustrates that 
booms too often have few lasting effects. Ohioans 
need to be aware of this cycle if they are to make 
prudent decisions and try to gain sustainable gains 
after the boom has ended. The fundamental prob-
lem here is that the time distribution of jobs result-
ing from a new development is often ignored and it 
is important. For example it matters whether there 
are 1,000 jobs distributed as 1,000 for one year and 
then none, versus 100 additional jobs for 10 con-
secutive years, or 10 additional jobs for the next 
100 years.  Yet, ‗impact‘ analysis such as that used 
by the energy industry typically does not differenti-
ate among these scenarios and the whole topic is 
usually ignored by the media. Professional econo-
mists note that long-term regional economic devel-
opment requires permanent jobs, and thus inde-
pendent economists place considerably less weight 
on the initial construction phase associated with 
energy development. Policies need to be developed 
to ensure long-term success. 
 
Natural gas extraction is also associated with po-
tential environmental degradation. Pennsylvania 
and other areas have reported numerous incidents 
of water contamination; most notably in Dimock, 
PA, which was featured in the controversial docu-
mentary Gasland. Because hydraulic fracturing oc-
curs at levels far below the aquifer level, it is most 
likely not to blame for contamination, but any con-
tamination is instead likely caused by a casing/
tubing failure or other part of the drilling process. 
Thus, the EPA exempted natural gas extraction 
using hydraulic fracturing from the Safe Drinking 
Water Act and Clean Water Act in 2005. However, 
recognizing increasing concerns over the impact on 
drinking water and ground water, in 2010 Congress 
directed the EPA to study the effects of hydraulic 
fracturing on the environment with results expected 
by the end of 2012. Until the federal government 
acts on this issue, state regulations are necessary 
to ensure natural gas extraction is performed in a 
safe manner protecting the environment and resi-
dents. Yet, coal mining is also associated with high 
localized environmental costs, indicating that if 
natural gas mining is not done, there will still be 
environmental problems that will need to be ad-
dressed because more coal mining will be required. 
 
We argue that the focus on whether the industry 
creates jobs is misguided in assessing its true value 

2 



and is not how economists typically evaluate the 
effectiveness of a program or policy. Rather, the 
focus should be placed on the true costs and 
benefits of natural gas especially compared to 
coal (its main substitute in electricity production). 
Compared to coal, natural gas is cheaper and 
emits less carbon and both industries have their 
own inherent localized environmental costs in 
their production. Independent economists would 
note that neither industry is associated with large 
numbers of jobs due to their capital-intensive na-

ture. Making a true assessment of the costs and 
benefits will require qualified independent analy-
sis. Likewise, ensuring that Ohioans benefit long 
after the energy boom requires innovative plan-
ning that unfortunately, most locations that have 
experienced such booms have failed to do over 
the last 150 years. These findings also illustrate 
that Ohio will need to continue to make economic 
reforms if it is to prosper in the long term because 
no one industry—in this case energy develop-
ment—will be its long-term savior. 
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Introduction 

W 
ith the US economy still struggling to recover 
from the Great Recession, many are looking 
for a quick fix to create jobs and generate in-

come.  Politicians often turn to the latest economic fad 
to solve unemployment problems, such as aiming to 
become the next Silicon Valley or, more recently, the 
next green energy hub. Employment effects are often 
overstated to justify various policies rather than having a 
real conversation about the true benefits and costs of a 
policy.1 For example, the job creation benefits of green 
jobs were optimistically asserted while ignoring the high 
capital intensity of alternative energy and the displace-
ment effect of jobs no longer needed in the fossil fuels 
industry, especially coal. In response, the fossil fuels 
energy industry has now put forward its own solution to 
unemployment and growing energy demands: natural 
gas from shale, which also provides its own set of envi-
ronmental costs and benefits. 
 
In their ―Short-Term Energy Outlook,‖ the US Energy 
Information Administration (EIA) expects that total natu-
ral gas consumption will grow by 1.8% in 2011. Despite 
the increase in consumption, recent increases in natural 
gas production have met these demands and reduced 
natural gas imports. Thus, shale gas proponents claim 
that newly accessible reserves could provide a new 
level of energy independence for the US. The 2010 EIA 
―Annual Energy Outlook‖ found that natural gas produc-
tion reached its highest levels since 1973 at 21.9 trillion 
cubic feet (Tcf). This increase in production is mainly 
attributed to the increase in natural gas extraction from 
shale resources. From 2009 to 2010 shale gas produc-
tion more than doubled from 63 billion cubic meters to 
137.8 billion cubic meters. This trend in rising natural 
gas production, especially shale gas production, is likely 
to continue. Figure 1 below shows the increasing shale 
gas production the US has experienced, along with fu-
ture expectations. 
 
The dramatic increase in shale gas production since 
2005 is shown below in Figure 2 separated by the area 
where shale gas has been developed. Recent techno-
logical advancements in a method called hydraulic frac-
turing, or ―fracking‖, have made extracting natural gas 
from shale more efficient and cost effective. This has 
brought natural gas potential to new areas as evidenced 
by the increased drilling in Pennsylvania. Although still a 
small percentage compared to Texas, growth in shale 
gas production in Pennsylvania is growing rapidly and 

provides a roadmap for how production in Ohio will 
evolve. 
 
With these innovations, shale gas potential is now grow-
ing in neighboring Ohio, which shares the same Marcel-
lus shale with Pennsylvania. Many have already begun 
to speculate what this could mean in terms of the job 
benefits to Ohio. An industry-funded study by Kleinhenz 
& Associates (2011) suggests that new Ohio natural gas 
production could ―create and support‖ over 200,000 jobs 

S w a n k  P r o g r a m  i n  
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Figure 1: Shale Gas Prospects 

Figure 2: Shale Gas Areas of Production 

Source: US EIA Annual Energy Outlook 2011 

Source: US EIA Annual Energy Outlook 2011 

1. Independent economists have long complained about hyped up numbers from various industry impact reports. For a tongue-in-cheek look see 
Leach (2011). http://www.theglobeandmail.com/report-on-business/economy/economy-lab/the-economists/who-needs-pipelines-

the-oil-bucket-brigade-is-ready/article2268015/    

http://www.theglobeandmail.com/report-on-business/economy/economy-lab/the-economists/who-needs-pipelines-the-oil-bucket-brigade-is-ready/article2268015/
http://www.theglobeandmail.com/report-on-business/economy/economy-lab/the-economists/who-needs-pipelines-the-oil-bucket-brigade-is-ready/article2268015/
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and $14 billion injected into the state economy over 
the next 4 years (Gearino, 2011).2 In this manner, 
Chesapeake Energy CEO Aubrey McClendon 
stated, ―This will be the biggest thing in the state of 
Ohio since the plow‖ (Vardon, 2011).  Obviously, 
there is considerable hype surrounding the eco-
nomic effects of shale oil production 
 
To see if these expectations are realistic, we exam-
ine the impacts that natural shale gas has had on 
Pennsylvania to draw comparisons to Ohio. Many 
industry funded studies of the economic impacts of 
the Marcellus shale development in Pennsylvania 
are consistent with the Kleinhenz & Associates 
(2011) predictions, which is reasonable in the sense 
that the early stages of Ohio‘s development is ex-
pected to mimic what happened in Pennsylvania. 
 
Unlike the industry funded reports, Barth (2010) 
doubts whether there is any net positive economic 
impact of drilling in Pennsylvania. She contends 
that previous industry-funded reports have focused 
on the benefits while ignoring the costs and risks 
associated with natural gas extraction. She claims 
industry funded studies haven‘t properly accounted 
for other impacts, including the costs of environ-
mental degradation. Although replacing coal or oil 
with natural gas can significantly reduce carbon 
emissions, rising concerns have mounted, most 
notably in the controversial 2010 documentary 
Gasland, about the potential environmental impacts 
of natural gas mining on nearby water sources.  
This has become more of a concern as hydraulic 
fracturing and natural gas extraction occurs closer 
to both water sources and population centers in 
Pennsylvania and Ohio. These concerns have not 
yet been fully alleviated by the US EPA or the natu-
ral gas industry. In 2005, hydraulic fracturing meth-
ods were exempted from the Safe Drinking Water 
Act and Clean Water Act. However, recognizing 
increasing concerns over the impact on drinking 
water and ground water, in 2010 Congress directed 
the U.S. Environmental Protection Agency (EPA) to 
study the effects of hydraulic fracturing on the envi-
ronment. 
 
Barth (2010) also argues that previous industry-
funded studies have not properly accounted for the 
impact on infrastructure, property values, and the 
―displacement‖ impact pollution can have on other 

industries such as tourism and fishing. In 2010, 
tourism employed approximately 400,000 people in 
Pennsylvania whereas the natural gas industry em-
ployed closer to 26,000 (Barth, 2010; BLS). If tour-
ism suffers as a result of the natural gas industry, 
then a bigger industry could be put at risk from ex-
pansion of the natural gas industry, though we note 
that much of Pennsylvania‘s tourism industry is not 
near the mining activity. 
 
Economists have long argued that energy develop-
ment has limited overall impacts on the economy. 
There is a longstanding literature that refers to a 
―natural resources curse‖ that limits growth from 
energy development. One reason for the limited 
effects of energy development is Dutch Disease, 
which broadly refers to the higher taxes, wages, 
land rents, and other costs associated with energy 
development that make other sectors less competi-
tive (including currency appreciation at the national 
level). These higher costs also reduce the likelihood 
new businesses will locate in the affected location. 
Previous research has found evidence of a natural 
resources curse and Dutch Disease suggesting that 
a natural resource boom can occur at the cost of 
other sectors and general long-run economic 
growth. For example, Papyrakis and Gerlagh (2007) 
found that US states with a higher degree of reli-
ance on natural resources experience lower eco-
nomic growth.3 Kilkenny and Partridge (2009) and 
James and Aadland (2011) also found evidence of 
this resource curse at the US county level. 
 
Figure 3 on the next page shows that most natural 
gas is still used to supply electricity. Thus, with ris-
ing electricity demands, increasing natural gas pro-
duction will lower the need for electricity generation 
from coal—i.e., we will have more natural gas jobs 
that are offset by fewer coal jobs. Only 0.1% of 
natural gas is used as vehicle fuel, which is derived 
from oil as opposed to coal. Thus, new natural gas 
will not significantly decrease US reliance on for-
eign oil unless, as publicly suggested by T. Boone 
Pickens, the US considers converting more buses, 
trucks and other vehicles to natural gas. Thus, its 
effects on ―energy security‖ are rather limited in the 
foreseeable future as increased electrical demand 
and the growing reliance on US natural gas will pri-
marily be at the expense of US coal.4 
 

2. Kleinhenz & Associates (2011) specify that over 200,000 jobs will be created or supported but they do not clearly define the differ-
ence between ―created‖ and ―supported‖ jobs. In terms of long-term economic development, permanent job creation would be 
necessary—or does natural gas development create more permanent jobs than what would have happened without the energy 
development? The latter counterfactual question is not addressed in that report.  

3. Dutch Disease refers to natural gas development in the Netherlands in the 1960s and 1970s. The ensuing boom raised costs and 
appreciated the Dutch currency, rendering Dutch manufacturers less competitive on international markets. After the initial boom 
settled down, not only were there less employment in the natural gas industry, but Dutch manufactures found it hard to regain their 
market share on international markets, producing a permanent cost on their economy.  

4. The recent expansion of shale development did reduce natural gas imports, but going forward, its main influence will be as a sub-
stitute for other sources of electricity, primarily coal.  
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Even with a significant conversion of vehicles to 
natural gas, the energy sector as a whole has an 
employment share that is simply too small to sig-
nificantly impact the high unemployment rates the 
US is experiencing.  In 2010, the natural gas in-
dustry accounted for less than 0.4% of national 
employment, so even if the sector doubled in 
size—which is quite a stretch—overall U.S. em-
ployment would only be marginally effected 
(BLS).5  This is not surprising as natural gas like 
much of the energy sector (including alternative 

energy) is quite capital intensive, which reduces 
the employment effects of natural gas compared 
to the broader economy.  
 
The pursuit of economic fads is often justified by 
overpromising jobs while ignoring the displace-
ment effects on other sectors of the economy as 
well as other costs on the economy. The benefits 
should be appropriately weighed against the 
costs, but this requires a better understanding of 
both the benefits and costs. It should not be 
based on the overblown hype of either side. Us-
ing previous experience from Pennsylvania, we 
will produce realistic estimates what Ohio should 
expect from shale gas development over the next 
four years. We find that although the employment 
advantages of shale gas have generally been 
overstated by the industry, there are clear bene-
fits of natural gas production when compared to 
coal (which has its own environmental risks). The 
biggest advantages are that natural gas is more 
cost-effective than coal and can reduce carbon 
emissions. Coal forms the natural benchmark 
because in the medium term, natural gas produc-
tion would displace coal production as the alter-
native source for electricity. 
 

Figure 3: 2010 Natural Gas Consumption by 
End Use  

5. The calculation of total natural gas employees uses the methodology of IHS Global described in more detail in note 7 and we 
use U.S.  Bureau of Labor Statistics Data to derive the employment figures.  

Source: US EIA  

http://upload.wikimedia.org/wikipedia/commons/d/d4/Horizontal_Drilling_Rig.jpg
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I 
nnovations in hydraulic fracturing are the reasons 
natural gas extraction has recently been developing 
in the Marcellus shale regions in Pennsylvania and 

Ohio and now expanding to the Utica shale regions in 
Ohio. Before investigating the impacts of shale gas de-
velopment, it is important to understand the hydraulic 
fracturing method that has made natural gas extraction 
from shale economically feasible.  
 
Shale is a fine-grained sedimentary rock that can trap 
petroleum and natural gas well below the surface. Hori-
zontal drilling and hydraulic fracturing now allow the 
energy industry to extract this trapped gas. Commercial 
hydraulic fracturing began in 1949, though it took dec-
ades of use for innovations to make shale gas extrac-
tion more cost effective. Horizontal drilling can cost 3 to 
4 times more than conventional drilling, but has the po-
tential of reaching substantially more reserves. Figure 4 
from the EIA compares horizontal drilling and hydraulic 
fracturing to conventional methods of natural gas ex-
traction. Figure 5, further depicts the hydraulic fracturing 
process. 
 
Horizontal wells and hydraulic fracturing in conjunction 
with advances in micro-seismic technology aiding both 
exploration and the drilling process have allowed the 
energy industry to extract natural gas at greater depths. 
According to the EPA (Jun., 2010), horizontal wells are 
drilled to a depth between 8,000 and 10,000 feet. Hy-
draulic fracturing extracts natural gas from shale using 
a pressurized injection of fluid composed mostly of wa-
ter and a small portion of sand and chemical additives 
that vary by site. This pressure causes the shale to frac-
ture, requiring sand or other propping agents to keep 
the fissures open and allow gas to escape.  Between 15 
to 80% of the fluids are recovered from the well before 
the natural gas is collected. This water called ―produced 
water‖ can be reused in other wells, but will need to be 
treated or disposed of at some point.  
 
Natural Gas Development in the US: 
 
In the 1980s, the Barnett shale in Texas became the 
first natural gas producing shale. More than a decade of 
production from the Barnett shale in Texas has helped 
improve the hydraulic fracturing process, leading the 
way for it to be used in other areas such as the Marcel-
lus shale in Pennsylvania and the Utica Shale in Ohio.  
The Marcellus shale is more than 60 million acres and 
is significantly larger than the Barnett. The EIA esti-

mates that there are 410 Tcf of recoverable gas in the 
Marcellus shale alone. Figure 6 on the next page shows 
the location of US shale plays including the Barnett in 
Texas and the Marcellus and Utica in Pennsylvania and 
Ohio. Figure 6 clearly shows that shale natural gas is a 
national phenomenon that will dramatically alter natural 
gas availability and pricing nationally. Indeed, EIA data 
further documents that shale plays are a global phe-
nomenon that will likely reduce world-wide natural gas 
prices. 

Hydraulic Fracturing Overview 

M a k i n g  G r e e n  J o b s  W o r k  f o r  O h i o  
S w a n k  P r o g r a m  i n  

T h e  O h i o  S t a t e  U n i v e r s i t yT h e  E c o n o m i c  V a l u e  o f  S h a l e  
N a t u r a l  G a s  i n  O h i o  

Figure 4: Natural Gas Mining Methods 

Figure 5: Hydraulic Fracturing 
Source: ProPublica 
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The large potential of the Marcellus shale, and 
more recently the Utica shale, has made Pennsyl-
vania and Ohio highly attractive for mining of natu-
ral gas reserves. Figure 7 below provides a more 
detailed look at areas in Ohio that may be directly 
affected by natural gas resources. In an interview, 
Douglas Southgate of The Ohio State University‘s 
Subsurface Energy Resource Center states that 
shale resources in Ohio can provide a reliable, 
cheap, and local source of energy for Ohio. He ex-
plains that much of the attention has been on the 
Marcellus formation, though it is becoming clear 
that the Utica is more important.  In the long term, 
the latter is expected to supply oil in significant 
quantities (Dezember and Lefebvre, 2011). It is 
also an important source of natural gas liquids 
(NGLs) such as ethane, which is converted into the 
ethylene used to manufacture a wide array of 
chemical products (American Chemistry Council, 
2011).  Thus, Southgate and others argue that 
shale deposits in and around Ohio are an important 
source of various hydrocarbons, not just the meth-
ane used to heat homes, generate electricity, and 
so forth. 
 

Ohio shale development is just beginning. Figure 8 
on the next page shows specific Marcellus and 
Utica well activity in Ohio from 2006 through Au-
gust, 2011. It was recently reported that Chesa-
peake Energy has its first 4 active Utica shale wells 
in Ohio producing between 3 and 9.5 million cubic 

Figure 6: US Shale Resources 
Source: US EIA 

Figure 7: Ohio Shale Resources 
Source: ODNR 
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feet of natural gas per day (Gearnino, 2011). A 
conventional well might produce between 100,000 
and 500,000 cubic feet per day, but the Marcellus 
and Utica shale wells are expected to produce be-
tween 2 to 10 million cubic feet of natural gas per 
day. Chesapeake plans to increase the number of 
wells to 20 by the end of 2013. 
 
Although shale development has already begun in 
Ohio, it is still nascent compared to Pennsylvania. 
The projected impacts on Ohio are still being de-

bated. For example, Kleinhenz & Associates (2011) 
projected natural gas development in Ohio would 
lead to 200,000 jobs and $14 billion in spending. 
Much of their analysis uses assumptions derived 
from recent Pennsylvania impact studies such as 
Considine et al. (2009; 2010; 2011). Kleinhenz & 
Associates (2011) projected that 4,000 wells will be 
drilled in Ohio by 2015. Overall, they produced eco-
nomic  results that are similar to the industry-
funded estimates for Pennsylvania. 
    

Figure 8: Marcellus and Utica Well Activity in Ohio  
Source: ODNR (Aug, 2011) 
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Economic Expectations 

P 
ennsylvania is a particularly good gauge to pre-
dict what the impacts of shale gas will be on Ohio 
because they share much of the same natural 

resources. They are also very proximate and have simi-
lar economic structures. Figure 9 shows the Marcellus 
and Utica shale running through both states. Besides 
being neighbors, Pennsylvania and Ohio are the 6th and 
7th most populous states. For both states, the shale re-
sources are mainly located in rural areas, though there 
are larger population centers that are affected.  
 
In 2005, the first well in the Marcellus shale in Pennsyl-
vania began producing natural gas. Since then, most of 
the wells have been located in the northeast and south-
west in Pennsylvania. Figure 10 shows the location of 
wells across the state by year.  The number of shale 
wells drilled grew from 60 in 2007 to 1,395 in 2010. 
Considine (2010) finds that 36% of the 229 wells drilled 
in 2008 were horizontal and that percentage is ex-
pected to rise. 
 
As the number of wells drilled dramatically increased, 
so did natural gas production in Pennsylvania, espe-
cially in the northeast region.  Figure 11 on the next 
page shows the notable increase in production.  
 

M a k i n g  G r e e n  J o b s  W o r k  f o r  O h i o  
S w a n k  P r o g r a m  i n  

T h e  O h i o  S t a t e  U n i v e r s i t yT h e  E c o n o m i c  V a l u e  o f  S h a l e  
N a t u r a l  G a s  i n  O h i o  

Figure 10: Marcellus Shale development 2007-2011  

Figure 9: Marcellus and Utica Shale Plays 
Source: Ohio EPA 

Source: PSU 
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Pennsylvania Natural Gas Employment: 
 
Studies of natural gas‘s role in national and regional 
economies typically use impact studies (though this 
is not considered best practice for evaluating eco-
nomic effects). Impact studies, such as the ones we 
describe, typically estimate three types of employ-
ment effects: (1) direct effects of the jobs directly 
employed in the activity (in this case natural gas 
mining); (2) indirect effects that would include inputs 
to the direct activity (such as pipeline construction); 
and (3) induced effects due to the added household 
income (e.g., workers purchasing items in the local 
economy) (see IMPLAN.com for more details). 
Summing across the three categories, if done cor-
rectly, would produce the total number of jobs 
―supported‖ by the industry (not new jobs created). 
As we describe below, estimating the number of 
new jobs created would need to assess what would 
have happened in the absence of natural gas min-
ing—i.e., develop the counterfactual—which is not 
done in standard impact analysis. 
 
One source of confusion is that impact studies do 
not produce continuous employment numbers. If an 
impact study says there are 200,000 jobs, this does 
not mean 200,000 workers are continuously em-
ployed on a permanent basis. For example, there 
are workers who do site preparation. Then there is 
another group who do the drilling followed by an-
other group who maintains the well when it is in 

production. Finally, there is an entirely different 
group doing pipeline construction, and so on. So, 
while the public is likely more interested in continu-
ous ongoing employment effects, impact studies 
are producing total numbers of supported jobs that 
occur in a more piecemeal fashion. 
 
Impact analysis is usually based on an old input-
output technology that is typically not used today by 
economists to estimate actual economic effects. 
Impact studies do not include various displacement 
effects and do not reflect the true counterfactual of 
comparing what would have happened without 
natural gas drilling. For example, oil and natural gas 
drilling would lead to higher local wages and land 
costs, which reduce employment that would have 
occurred elsewhere in the economy. Likewise, the 
environmental effects may reduce activity in the 
tourism sector and other residents may not want to 
live near such degrading activity. Finally, greater 
natural gas employment means that there are fewer 
jobs in coal that would have occurred without the 
increase in natural gas employment. As described 
below, best practice economics uses other ap-
proaches that try to adjust for displacement effects 
to derive more accurate estimates of actual effects 
(see Irwin et al. (2010) for a discussion of the weak-
nesses of impact studies). 
 
Figure 12 on the next page shows the direct and 
much of the indirect employment in natural gas and 
other related sectors in Ohio and Pennsylvania.6 

Source: US EIA 
Figure 11: Northeast Natural Gas Production  

6.  For the direct effect of natural gas mining, we also include some indirect suppliers that are related to natural gas drilling, which 
overstates the direct effects. However, not all of the indirect industries are included in Figure 12. When we use a multiplier below, 
because we already include some indirect effects, we would overstate the total number of supported jobs for the industry.  
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Since some of the sectors reported in Figure 12 
include other sectors—primarily oil—we assume 
that all of the gain in Pennsylvania employment is 
due to new natural gas production. Also, we do not 
include ―energy related‖ sectors in Figure 12 if they 
showed a large decrease in employment because 
we believe that would understate the importance of 
new natural gas production in Pennsylvania (those 
declines would likely be due to other factors). 
Thus, if anything, we believe that any measure-
ment ―errors‖ would work to overstate the impor-
tance of new gas production employment.7 From 
Figure 12, with these assumptions, we assume 
that from 2004-2010, there was a gain of about 
10,000 direct and indirect jobs in the natural gas 
industry in Pennsylvania. 
 

The typical multiplier would take direct employ-
ment and multiply it by the multiplier to arrive at the 
total effects, including indirect and induced effects. 
Since the 10,000 number derived above includes 
some of indirect effects such as pipeline construc-
tion, using the standard multiplier would likely lead 
to an overstatement of the total employment ef-
fects of new production. Nonetheless, assuming 
the standard multiplier of 2 (which is on the high 
end), the natural gas industries would still have led 
to about 20,000 direct, indirect, and induced jobs 
from 2004 to 2010 in Pennsylvania, though this 
ignores employment losses in other sectors dis-
placed by natural gas.8 By comparison, Considine 
et al.‘s (2011) industry funded study suggested 
that natural gas was associated with 140,000 
Pennsylvania jobs during 2010.  

7. IHS Global Insight (2009) notes that employment in these sectors also includes employment in the oil sector and other sectors 
(not just natural gas). They calculate some national estimates of natural gas‘s share of overall employment in each sector. For 
example, they estimate natural gas‘s employment share for the following industries as follows: (1) 2111-Oil and gas extraction,  
213111 - Drilling Oil and Gas Wells, and  213112 - Support Activities for Oil and Gas was 74% in 2008; (2) 237120 - Oil and Gas 
Pipeline Construction was 68% in 2008; (3) 333132 - Oil and Gas Field Machinery and Equipment Manufacturing was 65% in 
2008 and (4) 238912 - Nonresidential Site Preparation Contractors was 16% in 2008). We could have used IHS Global Insight‘s 
shares in our calculations, but we believe this would understate the increase in the size of the natural gas sector in Pennsylvania 
because some of the gains would be attributed to other sectors.  

8. Academic economists generally use a multiplier of 2 as an upper bound multiplier. For example, Stabler and Olfert (2002) de-
scribe a range of employment multipliers in the 1.1 to 1.5 range. Hughes (2003) describes that output multipliers above 2.5 are 
likely very questionable. Likewise, Kelsey et al. (2009) found an output multiplier for natural gas in Pennsylvania to be in the 1.86 
to 1.90 range, further showing that our 2.0 multiplier is reasonable. Indeed, as the economy becomes more global, fewer employ-
ment gains are on-shore or local, which would reduce employment multiplier effects. Likewise, with outsourcing and increasingly 
fragmented supply chains, firms are further shifting their purchases outside the firm, which further reduces the amount purchased 
locally. Further, keep in mind that the energy sector is highly capital intensive which would work to reduce the employment effects 
and increase the output effects in a multiplier. Thus, we believe our use of an employment multiplier of 2 would be viewed as 
―generous‖ by independent academic economists.  

9. The direct effects would commonly include the drilling and extraction activities while indirect effects would normally include inputs 
such as pipeline construction and field equipment manufacturing. Hence, this is why we state that we are already including some 
of the key inputs as direct employment in Figure 12.  

Figure 12: Ohio and Pennsylvania Natural Gas Employment9 
Source: BLS 
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We believe that independent and academic econo-
mists in regional and urban economics would view 
our 20,000 employment estimate as reasonable 
and some may view it on the high end of actual job 
creation.10 For example, Barth (2010) notes that 
other studies found a multiplier for oil and gas as 
low as 1.4. She also notes that in similar input-
output studies, other industries were found to have 
higher multipliers than oil and gas, with agriculture 
having one of the highest multipliers. If shale de-
velopment adversely effects employment in (say) 
coal mining, agriculture, and tourism, then those 
numbers should be subtracted from these num-
bers to derive the actual employment effects 
(including any multiplier effects in those sectors). 
To be sure, we only calculate an impact style esti-
mate to give a feel of the overestimated effects 
produced by industry consultants (and others who 
produce impact studies). There are much better 
approaches than impact studies to calculate actual 
effects, which we describe below. 
 
One other issue is that proponents of natural gas 
expansion in Ohio often claim that lower natural 
gas prices will provide a major stimulus to overall 
employment, especially in manufacturing.  While 
we will not assess whether natural gas prices are a 
sufficient share of a typical firm‘s cost structure to 
make a tangible difference, we do note that there 
are reasons to be skeptical of those claims (though 
we hope we are wrong). Foremost, to make a dif-
ference on Ohio‘s relative competitive edge com-
pared to the rest of the United States and the rest 
of the world, it would have to be an event that 
helps Ohio‘s businesses much more than in the 
rest of the world. However, as we note in the dis-
cussion surrounding Figure 6, shale natural gas is 
a global phenomenon, meaning that falling natural 
gas prices will benefit a significant share of Ohio‘s 
global competitors. Thus, there is no ―edge‖ given 
to Ohio‘s businesses that would make them tangi-
bly more competitive than their national and inter-
national competitors. 
 
Economists typically subject their forecasts to 
―smell tests‖ by making comparisons to similar 
events. In our case, comparing energy develop-

ment around North Dakota‘s Bakken shale forma-
tion in the far northwestern part of the state is good 
benchmark to assess whether our 20,000 job fore-
cast for Ohio makes sense. Specifically, develop-
ment of North Dakota‘s Bakken shale region has 
been about the same magnitude as the energy 
development in Pennsylvania and should produce 
somewhat comparable job effects on both states.11 

During the October 2007-October 2011 period (or 
a four year period that corresponds to Kleinhenz & 
Associates‘ Ohio study), the entire state of North 
Dakota added about 39,000 jobs. It is highly 
unlikely that this is all due to energy as high com-
modity prices (for example) have supported North 
Dakota‘s relatively large farm economy. Further, 
we would expect that the Bismarck metropolitan 
area (which is relatively close to the mining activ-
ity) to be more impacted by the energy boom, 
while the Fargo and Grand Forks metropolitan ar-
eas that are hundreds of miles away on the Minne-
sota border to be considerably less affected. In this 
comparison, Bismarck added 4,600 jobs during 
this four-year period, while Fargo and Grand Forks 
metropolitan areas respectively added 4,400 and 
1,600 jobs. These figures strongly suggest that 
North Dakota‘s relative prosperity is more wide-
spread than just an energy boom in the Bakken 
region. So, even if all 39,000 North Dakota jobs 
were due to energy (which we have already shown 
is highly unlikely), this would be a far cry short of 
the 200,000 jobs that have been forecasted for 
Pennsylvania and Ohio despite the comparable 
size of the three states‘ energy booms.12 Thus, our 
forecast of 20,000 jobs over the next four years is 
further supported as a reasonable forecast based 
on the North Dakota experience.  
 
Although Pennsylvania‘s natural gas employment 
gains are impressive, they still represent just a 
small share of total state employment.  From 2004 
to 2010, the employment share of oil and natural 
gas related sectors shown in Figure 12 increased 
from 0.30% to 0.48% (see Figure 13). This small 
employment share is simply not enough to have a 
significant effect on total jobs and on unemploy-
ment for the state.13 Despite the significant in-
crease in natural gas jobs from 2009 to 2010, 

10. For example, there are many factors affecting the actual employment number. If there are workers from out of state, Ohio‘s em-
ployment number would be lower. Conversely, if more landowners are in state compared to Pennsylvania, that would increase 
the employment number. Other factors are harder to predict such as mining‘s effect on agriculture and timber.   

11. U.S. Bureau of Labor Statistics Data (Current Employment Statistics) suggests that between October 2007 and October 2011, 
mining employment (which is due to the direct energy production) increased by about 12,000 in both states. The other employ-
ment numbers referred to here are from the same source.  

12. U.S. Bureau of Labor Statistics Data shows that North Dakota had an October 2011 unemployment rate of 3.5%, which seems 
quite low compared to the 9.0% national rate. However, North Dakota always has very low unemployment rates due to long-term 
structural reasons (Partridge and Rickman, 1997a, 1997b). For example, it was an even lower 3.0% in October 2001, well before 
the energy and commodity price boom of recent years, illustrating that the energy boom is only a partial reason for North Da-
kota‘s current low unemployment rate.  

13. To give a further feel for the size of the natural gas sector in Pennsylvania, Barth (2010) finds that in January 2010 there were 
48,777 Walmart employees in Pennsylvania (almost double that of the natural gas industry broadly defined) and approximately 
400,000 jobs in the tourism industry.  
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Pennsylvania‘s unemployment rate still increased 
from 8.0% to 8.7% during this time (BLS: U.S. De-
partment of Labor, Bureau of Labor Statistics). At 
most, natural gas employment effects would be lo-
calized. Conversely, Ohio‘s unemployment rate re-
mained unchanged at 10.1% from 2009 to 2010 
(BLS) despite a loss in the energy sector jobs in 
Figure 12, illustrating that natural gas employment 
is not driving either state‘s economy.  
 
Concerns with the Economic Impact 
Studies of Natural Gas Development: 
 
Impact studies are typically associated with over-
statements of the employment effects of new devel-
opment. For example, the Considine et al. (2011) 
study appears to include indirect and induced jobs 
before applying the multiplier effect, which double-
counts effects and blows up the estimated effects. 
Direct jobs should include those jobs directly asso-
ciated with drilling the wells and extracting the natu-
ral gas. Indirect jobs include the jobs associated 
with various inputs required by the industry such as 
pipelines. Induced jobs should include those jobs 

and services required by the workers such as res-
taurants and entertainment.14  The final two catego-
ries should be the outcome of the multiplier proc-
ess. 
 
Second, Considine et al. assumes that 95% of natu-
ral gas industry spending will occur in Pennsyl-
vania. Kleinhenz & Associates assumes a slightly 
more conservative 90% of all spending will be spent 
in Ohio. In global economies in which state econo-
mies are integrated with national and international 
economies, such assumptions would not be credi-
ble for independent economists. Moreover, because 
the industry is relatively new and undeveloped, 
more of the inputs would be brought in from outside 
of the state, e.g., from Texas.15 
 
There are other problems with impact studies be-
cause, in reality, more of the money leaks out. For 
example, Kelsey et al. (2011) found 37% of the 
Marcellus employment has gone to non-
Pennsylvania residents and that landowners save 
or invest approximately 55% of the money they 
make from royalties/lease payments rather than 
spending it in the local economy.  They use these 

14. Examples of jobs that should not be categorized as direct to natural gas mining are Finance & Insurance, Educational Services, 
Health, Arts & Entertainment, Hotel & Food Services, etc.  By including these jobs as direct jobs, Considine et al. is essentially 
double counting the employment effects. While we do not have Considine et al.‘s programming we believe one source of the 
double counting derives from how household spending from lease payments/royalties are treated. Even using the job estimates 
of Considine et al., it is still not a significant portion of the total employment in Pennsylvania.  

15. We believe a more reasonable approach would have been to use the default state spending shares from the IMPLAN software 
(i.e., Considine et al. overruled IMPLAN‘s default numbers and incorporated 95%). In the absence of detailed and regional I-O 
data, other shortcuts have been used such as payroll to sales ratios (Oakland et al., 1971; Rioux and Schofield, 1990; Wilson, 
1977) or Value-added to gross outlays by industry (Stabler and Olfert, 1994).  

Source: BLS 
Figure 13: Ohio and Pennsylvania Natural Gas Employment Shares of Total State Employment  
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more realistic findings to develop a better estimate 
of the economic impacts of shale development in 
Pennsylvania. Using IMPLAN, Kelsey et al. (2011) 
find that in 2009, Marcellus shale development 
economic impact was over 23,000 jobs and more 
than $3.1 billion. Our estimate of 20,000 jobs then 
closely corresponds to Kelsey et al.‘s estimates 
(2011). 
 

Finding Counterfactuals to Assess 
Growth: 
 
The key problem with impact studies is that they do 
not estimate the actual number of jobs created by 
mining because of all of the displacement effects. 
They are not the true counterfactual and econo-
mists have not viewed them as best practice for 
decades (Irwin et al., 2010). Economists have de-
veloped other more credible approaches in devel-
oping a counterfactual, such as difference in differ-
ence approaches. One of these approaches is to 
match drilling counties to non-drilling counties that 
otherwise would have had similar employment pat-
terns if there was no drilling. Thus, the goal is to 
find counties that would have looked similar to the 
drilling counties in the absence of drilling. We de-
scribe this approach below. 

 
Although natural gas employment does not seem 
to have had a significant impact on the state as a 
whole, it may still have a sizeable impact on the 
specific counties, many of them rural. Table 1 pre-
sents data for Pennsylvania counties before and 
after drilling. Table 1 shows that before 2005, drill-
ing counties are notably struggling more than non-
drilling counties. Drilling counties on average are 
less populated, more rural, have lower per capita 
income and less employment growth. Natural gas 
leases also provide an additional source of income 
for landowners. Landowners that choose to lease 
their land to natural gas companies generally re-

ceive an upfront payment per acre and royalties on 
the gas produced from the well. Although the pay-
out varies, it can be quite sizeable. From Table 2, it 
seems natural gas development is positively re-
lated to per capita income growth rates for drilling 
counties.   
 
Table 1 highlights the fact that drilling counties on 
average look very different than most non-drilling 
counties. Thus, we look specifically at 3 significant 
high-drilling counties in the northeast (Tioga, Brad-
ford, and Susquehanna) and 3 in the southwest 
(Washington, Greene, and Fayette).16 We then 
match each of these two sets of mining counties to 
similar non-mining counties (as of 2009) based on 
population and similar employment and income 
dynamics before 2005 and the advent of shale drill-
ing.17 Figure 14 shows the mining and non-mining 
counties that were chosen. Figure 14 shows that 
the matches are divided into the Northeast quad-
rant of the state and the southern part of the state. 
The appendix provides additional graphs directly 
comparing each drilling county with its matched 

16. Drilling counties were matched to non-drilling counties on the basis of population and general urbanization as well as region 
(either north or south).  

17. Matching studies can employ other mathematical approaches to finding matches. As will be apparent, our choice of non-drilling 
counties will appear to be good matches.  

Table 1: Pennsylvania County Descriptive Statistics  
Source: BEA 

Figure 14: 2009 Matched Drilling and 
Non-drilling Counties 
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non-drilling county. 
 
Using BEA employment and income data, the 
shale mining counties are compared to the non-
mining counties with 2004 marking the point im-
mediately before drilling activities began. One of 
the key features of the employment and income 
data is that both mining and non-mining counties 
are on similar growth paths prior to drilling, sug-
gesting there they are good comparisons (see 
Figures 15-18 in the next pages). Figure 15 sug-
gests that mining counties may have had faster 
job growth in the Southern region, but Figure 16 
shows that the opposite applies in the Northeast-
ern region. Overall, there are no clear employ-
ment effects for heavily drilled counties. We are 
not saying there are no drilling employment ef-
fects, but that they are not large enough to be 
detected in this commonly used matching ap-
proach. One reason may be that many of the new 
jobs may go to people outside the state who have 
previous experience in natural gas extraction.18 
Conversely, the positive impacts on incomes are 
more clear. Figures 17 and 18 show the per cap-
ita income impact of natural gas drilling appears 
to be positive in both Southern and Northeastern 
regions. While the effects may differ in longer-run 
periods, our four year window conforms to Klein-
henz & Associates‘ four year forecast for Ohio.  
 
To be sure, there are many things happening in 
these county economies, but such efforts to form 
the true counterfactual are more in line with best 
economic practice than the impact studies that 
are often used by eco-
nomic consultants. In 
particular, one espe-
cially appealing feature 
is that our approach is 
based on actual em-
ployment and income 
data and not based on 
the assumptions of 
computer software.  
 
For further comprehen-
sive analysis to ap-
praise whether our pre-
vious matched results 

are correct, we now perform a statistical analysis 
on all counties within Pennsylvania. To control for 
county-specific effects, we use a difference-in-
difference approach to find the impact of drilling 
on the change in employment after drilling com-
pared to the change in employment before drill-
ing. Details of the difference-in-difference meth-
odology are provided in the appendix, but essen-
tially we are examining whether having more 
natural gas wells is associated with more job and 
income growth, but this time we are considering 
all Pennsylvania counties. This approach ac-
counts for the fact that drilling and non-drilling 
counties may have systematic differences (fixed 
effects) for a variety of reasons - and we are ad-
justing for these differences. Table 2 shows that 
the number of wells drilled since 2005 has no sta-
tistically significant effect on employment.19 Over-
all, we believe that there have been modest em-
ployment effects in drilling counties, but they are 
not large enough to statistically ascertain (most 
likely due to some of the offsetting factors we just 
described). The upshot is decision makers who 
are interested in the actual job creation effects of 
natural gas need to take much more seriously the 
displacement effects throughout the economy.    
 
There are many important reasons why we would 
expect natural gas‘ impact on employment to be 
small or insignificant, which explains the findings 
in Figures 15 and 16 and in Table 2. Besides dis-
placement, one reason is the production technol-
ogy of natural gas. Like other fossil fuel energy 
industries, natural gas is rather capital intensive. 

18. Pennsylvania and Ohio residents may not have the skills and experience needed to meet the demands of the natural gas industry 
and royalty/lease monies may not be spent locally. Similarly with natural gas spending, Pennsylvania may not have the services 
and supply chain the energy industry requires initially. Along with other displacement effects, this may explain the lack of employ-
ment response.  

19. We also considered that possibility that there are threshold effects (or other nonlinearities) in which drilling does not affect eco-
nomic growth until a certain number of wells are drilled. We did this by adding a number of wells drilled squared term to the model. 
This variable‘s coefficient was negative and statistically insignificant in both the income and employment growth models, suggest-
ing that there are no nonlinear effects. Additionally, these numbers don‘t account for people switching from part time to full time 
employment.  

Source: BEA and Pennsylvania DEP Data. See the appendix for more details.  

Table 2: Employment Effects of Drilling  
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Figure 15: Drilling and Non-drilling Employment Comparison (2004=100)  

Figure 16: Drilling and Non-drilling Employment Comparison (2004=100)  

Source: BEA Mining counties (Washington, Greene, and Fayette) Non-mining counties (Perry, Franklin, Cumberland) 

Source: BEA. Mining counties (Tioga, Bradford, and Susquehanna) Non-mining counties (Union, Columbia, Carbon)  
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Figure 17: Drilling and Non-drilling Per Capita Income Comparison (2004=100)  

Figure 18: Drilling and Non-drilling Per Capita Income Comparison (2004=100)  

Source: BEA. Mining counties (Washington, Greene, and Fayette) Non-mining counties (Perry, Franklin, Cumberland)  

Source: BEA. Mining counties (Tioga, Bradford, and Susquehanna) Non-mining counties (Union, Columbia, Carbon)  
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Figure 19 shows the estimated 
number of jobs required to pro-
duce a kWh of electricity.  Natu-
ral gas actually requires fewer 
jobs to produce a given amount 
of electricity than coal. The job 
requirements for natural gas 
electricity production are low be-
cause it is efficient at producing 
a kWh. In this case, fewer jobs 
created is actually a good thing 
for the overall competitiveness of 
the economy because that im-
plies low-cost electricity, but it 
means that natural gas drilling 
has smaller employment im-
pacts.  
 
As figure 3 shows, most natural 
gas resources (32.8%) are used 
for electricity. When switching 
from coal to natural gas, there 
will be significant displacement 
effects in addition to the effects 
of natural gas being more pro-
ductive than coal in producing a 
kWh. Using the same technique 
shown in Weinstein et al. (2010), 
Table 3 shows the approximate 
employment effects of even large 
shifts (25% of the kWh produced 
from coal to kWh generated from 
natural gas) are rather small. In 
both cases, there are small em-
ployment losses with Ohio hav-
ing more employment losses due 
to a higher percentage of elec-
tricity being generated from coal. 
 
Table 4 shows the regression 
results for a difference-in-
difference for county per-capita in-
come. In this case, the income injected 
into the economy by the natural gas 
industry through leases and wages 
appears to have a significant positive 
effect on per capita income. These 
results, along with the employment 
regression results, verify our previous 
analysis using matched drilling and 
non-drilling counties. Drilling seems to 
have a positive and significant effect 
on income in drilling counties - but not 
on employment. 
 

 
 
 
  
 
 

 

 

 

Table 3: Effects of Displacing Coal with Natural Gas  
Source: EIA and Weinstein et al. (2010)  

Figure 19: Jobs Requirements to Produce a kWh by Energy Source 
Source: Weinstein et al. (2010) chart using data from Kammen et al. (2004)  

Source: BEA and Pennsylvania DEP Data  
Table 4: Income Effects of Drilling 
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O 
nce the realistic expectations of the employment 
and income effects of shale natural gas develop-
ment are properly assessed, these impacts can 

be included when weighing the benefits and costs of 
shale gas. 
 
The Benefits of Natural Gas: 
 
Other than the income effects and modest employment 
impacts, additional benefits to natural gas include lower 
energy prices, natural gas imports, and carbon emis-
sions (especially compared to coal). First, Figure 20 be-
low shows the average levelized cost to produce a kWh.  
As shown in Table 3, natural gas decreases electricity 
costs for end users. However, if natural gas prices are 
too low it will be less economical to pursue shale gas.20 

 
Pennsylvania and Ohio are also good locations to pro-
duce natural gas as there is significant natural gas infra-
structure in the area and large population and industry 
centers that require natural gas as shown in Figure 21 
on the next page. This proximity further decreases en-
ergy costs by reducing transportation costs. 
 

Increasing domestic sources of natural resources are 

reducing the demand for foreign gas. The EIA reports 
that 87% of the natural gas consumed in 2009 was pro-
duced domestically. Figure 22 on the next page shows 
that since 2007, natural gas imports have been declin-
ing. However, as already noted, future increases in 
natural gas production will have very little effect on 
―energy security‖ as our largest problem relates to oil 
imports.  
 
The potential benefits of natural gas have been touted 
by both the industry and the US EIA. However, the abil-
ity to supply the country‘s energy‘s needs may have 
been overstated. In the 2011 Annual Energy Outlook, 
the EIA estimates that 2,543 Tcf of potential natural gas 
resources could supply the U.S. for approximately 100 
years at the 2010 level of annual consumption. How-
ever, this does not account for the increasing trends in 
consumption. Accounting for the trend in consumption 
from 1974 to 2010, this estimate falls to 65 years. Using 
a more recent trend from 1986 to 2010, the estimate 
falls to 52 years. Despite the significant reserves, natu-
ral gas energy strategies still suffer from typical fossil 
fuels problems such as nonrenewability.  
 
The Environmental Benefits and Costs: 

 

Natural gas is often viewed as a 
bridge between a reliance on carbon 
emitting fossil fuels and an energy 
industry comprised of some mix of 
alternative energy sources with far 
less reliance on foreign energy and 
carbon emitting energy sources. Fig-
ure 23 on page 22 shows the life 
cycle emissions rates for various 
sources of electricity generation. Al-
though natural gas emits significantly 
more carbon than nuclear and alter-
native energy sources, it does emit 
far less than coal. Thus, as table 3 
showed, switching from coal to natu-
ral gas will not only save money on 
energy costs it will also reduce car-
bon emissions. Natural gas combus-
tion emits lower levels of carbon di-
oxide, nitrogen oxide, and sulfur di-
oxide than both coal and oil. Yet, 
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Figure 20: Energy production costs by energy source21 
Source: Weinstein et al. (2010) using data from the EIA 

 
20. It should also be noted that a decoupling of natural gas prices from oil prices has realigned markets (Southgate and Daniels, 2011).  
21. The average levelized cost is the present value of all costs including building and operating the plants.  
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Source: EIA, GasTran Natural Gas Transportation Information System.  

Figure 21: Natural Gas Infrastructure 

Figure 22: Increasing Production Reduces Imports 
Source: EIA  
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Howarth et al. (2011) find that the carbon emis-
sion benefits of natural gas are less when it ex-
tracted using hydraulic fracturing compared to 
conventional methods because of the water and 
wastewater transportation.  
 
Despite the potential emissions advantages of 
natural gas, significant concerns have been raised 
about the environmental impact of natural gas 
extraction with a Duke University study finding 
elevated levels of methane in water near drilling 
sites (Osborn et al., 2011) and the EPA‘s recent 
announcement that hydraulic fracturing chemicals 
polluted water sources in Wyoming (The Associ-
ated Press).  
 
The environmental concerns with natural gas have 
been focused on the hydraulic fracturing process 
and its impact on water sources. The importance 
of understanding the hydraulic fracturing process 
is essential in understanding its potential environ-
mental effects. If cracks aren‘t able to be con-
trolled or predicted during hydraulic fracturing or 
somehow disturb the ground, then natural gas or 
fracturing fluid containing toxic chemicals may 
shift or migrate to aquifers affecting drinking wa-
ter. However, hydraulic fracturing typically occurs 
at depths well below the level of aquifers and 
drinking water.  At thousands of feet below water 
sources, it is unlikely that hydraulic fracturing 
would contaminate water sources in Ohio. A 2004 
EPA report found that, although fluids migrated 
unpredictably, hydraulic fracturing did not affect 
underground drinking water and posed no health 
risk. Representatives of the natural gas industry 
have made similar claims 
that hydraulic fracturing 
has never contaminated 
drinking water sources. 
These claims were used to 
exempt the natural gas 
industry from the Clean 
Water Act and the Safe 
Drinking Water Act when 
Congress enacted the 
2005 Energy Policy Act. 
 
Although the hydraulic 
fracturing method of inject-
ing fluids deep below the 
aquifer level may not be a 
source of contamination, 
this level and aquifers 
themselves must be drilled 
through. Casing failures in 
the drilling process may 

cause fracturing fluids or natural gas to escape 
and pollute aquifers and local water sources. 
There are also concerns over spills that can occur 
during transport or impoundment failures. Thus, 
whether hydraulic fracturing has contaminated 
water sources becomes an issue of semantics as 
to whether the cause is the actual hydraulic frac-
turing or the drilling, extracting, and spills.  Be-
cause of the potential impacts on water sources, it 
is important to be aware of the location of water 
sources compared to the location of shale re-
sources. Figures 24 and 25 on the next page 
show the water resources of the US (aquifers are 
differentiated by various colors). US water re-
sources and shale resources are clearly geo-
graphically overlapping though they are at differ-
ent depths (including in Ohio and Pennsylvania). 
 
In addition to accidental contamination in the drill-
ing and extraction process, water use and dis-
posal are also concerns. The hydraulic fracturing 
method requires at least a million gallons of water 
per well that is combined with chemicals and 
sand.  Sapien (2009) notes that approximately 9 
million gallons of wastewater per day were pro-
duced from Pennsylvania wells in 2009, and this 
amount is expected to increase.  This water by-
product contains elements and chemicals such as 
cadmium and benzene that are known to cause 
cancer.  There may be other toxic chemicals in the 
hydraulic fracturing fluid mix though energy com-
panies have continually refused to disclose these 
chemicals for proprietary reasons. Water byprod-
ucts also contain Total Dissolved Solids (TDS) 
that can make the water five times as salty as 

Source: Weinstein et al. (2010) using data from Meier (2002) 

Figure 23: Carbon Emissions by Electricity Source22 

22. Life cycle emissions rates include the total aggregated carbon emissions over the life cycle of the fuel, including extraction, 
production, distribution, and use.  
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Source: NationalAtlas.Gov 

Source: NationalAtlas.Gov 

Figure 24: US Aquifer, Stream, and Waterbed Resources 

Figure 25: Ohio and Pennsylvania Aquifer, Stream, and Waterbed Resources 
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seawater.  Although some of this water is left be-
hind and some can be reused, there is still a signifi-
cant amount that must be treated and disposed. 
Water byproducts must be stored in either open 
wells, closed containment wells, or injected back 
into the ground. Open wastewater wells can lead to 
air pollution as it evaporates and water contamina-
tion if the lining fails, but this method is less expen-
sive than other methods. There are additional air 
pollution concerns with the increased traffic result-
ing from water transportation, flaring, etc. 
 

There are also environmental costs in the form of 
noise pollution. Ohio residents may simply not want 
to look at or hear natural gas rigs in their backyard 
or heavy equipment driving through the countryside. 
Hydraulic fracturing does limit the number of rigs 
used compared to conventional methods. 
 
The potential environmental impact of hydraulic 
fracturing on water in Ohio needs to be accounted 
for when estimating the economic costs of natural 
gas.  Just as the employment and income effects 
for Ohio were estimated using Pennsylvania as a 
case study, the potential environmental impacts of 
hydraulic fracturing and natural gas drilling on Ohio 
can be approximated by examining incidents in 
Pennsylvania. Whether the source of contamination 
is from the migration of fluids and gas underground, 
drilling or extraction accidents, or improper disposal 
of water byproducts, it is important to understand 
what Pennsylvania residents have experienced. 
After gaining a better understanding of the environ-
mental impacts, then it is important to determine the 
source of the contamination, how it can be pre-
vented, and whether new regulations are needed to 
protect the Ohio environment and its drinking water. 
 
Pennsylvania Environmental Concerns: 
 
In 2008, Lustgarten noted that more than 1,000 
cases of suspected contamination have been docu-
mented in Colorado, New Mexico, Alabama, Ohio, 
and Pennsylvania. Incidents of contamination have 
been most publicized in Dimock, PA. Dimock is lo-
cated in Susquehanna County in northeastern 
Pennsylvania where natural gas development is 
most pronounced. Dimock is a struggling rural area 
with approximately 1,300 residents and nearly 1 in 
7 is unemployed. Residents hoped the natural gas 
industry would turn their economy around. Instead, 
the controversial documentary Gasland contends it 
environmentally turned it upside down.23 The docu-
mentary begins and ends in Dimock and includes 

footage of residents lighting their tap water on fire. 
After natural gas drilling began in Dimock, Lustgar-
ten notes that several of the residents‘ wells have 
exploded. Affected residents now buy water from 
outside sources. The Pennsylvania Department of 
Environmental Protection (DEP) believes a casing 
failure is to blame for the drinking water contamina-
tion and is holding Cabot Oil responsible. Cabot Oil 
has agreed to supply clean water to some of the 
affected residents and has been required to pay 
compensation to many residents. In September of 
2009, Cabot Oil spilled nearly 8,000 gallons of frac-
turing fluids that seeped into a nearby creek. 
 
Evidence of fracturing fluid has now been found in 
drinking water sources including the Monongahela 
River. In response to these cases and others, the 
natural gas industry has been quick to label these 
events as unfortunate but highly unlikely implying 
that these cases are the result of just a few ―bad 
apples.‖ In some cases they claim methane has 
always existed in these water sources, but simply 
went unnoticed until now. Without conducting base-
line water testing before drilling, the burden of proof 
required by the courts in many cases cannot be met 
to prove otherwise. 
 
The New York Times publicized recent peer-
reviewed research by Duke University showing an 
association between drinking water contamination 
and natural gas extraction. The study by Osborn et 
al. (2011) conducted research at 68 private water 
wells in Pennsylvania and New York finding that 
methane concentrations were 17 times higher for 
wells near active drilling, with some wells having 
methane levels requiring ―immediate action.‖ How-
ever, the study found no evidence of fracturing fluid 
contamination in these wells. The prevalence and 
commonality of these incidents, coupled with the 
devastating impacts, seem to suggest the need for 
caution. Some chemicals, particularly in the pro-
duced water, may be harder for residents to detect 
than methane, especially when the industry refuses 
to disclose all of the components of the fracturing 
fluid mixture. Regardless, it is clear that more infor-
mation on the environmental impacts of natural gas 
is needed in deciding any need for further regula-
tions.   
 
Recent EPA Action: 
 
Recognizing the need to further understand the true 
impacts of natural gas extraction, specifically hy-
draulic fracturing, Congress directed the EPA to 

23. It should be noted that Gasland did not undergo the scientific scrutiny of a peer-reviewed journal article and because no baseline 
testing was conducted in Gasland or any research thus far, it is difficult to discern the source of contamination and whether it came 
from gas industry activity. Hopefully, US EPA research will answer these questions in 2012.  
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study the impact hydraulic fracturing has on drink-
ing water and groundwater. The EPA (2011) identi-
fied seven case studies, three of which are in Penn-
sylvania, to examine the lifecycle of a well and 
whether hydraulic fracturing affects drinking water. 
The EPA will also collect information from computer 
modeling, laboratories, and other data from the in-
dustry, states, and communities. Initial results of 
this study are expected in late 2012. Hence, it is 
unlikely that there will be any national regulations in 
the near future, while Ohio hydraulic fracturing in 
the Marcellus and Utica has already begun. Until 
Congress or the EPA acts, the regulation of hydrau-
lic fracturing is left to the states.24 

 
Ohio Environmental Protection: 
 
Because the EPA and Congress have essentially 
relegated any regulatory authority to the states, this 
increases the importance of the Ohio EPA and the 
Ohio Division of Mineral Resources Management 
(ODNR) for environmental regulations. The Ohio 
EPA (2011) states that ODNR has primary regula-
tory authority over natural gas drilling, including the 
treatment and disposal of wastewater in the hydrau-
lic fracturing process. The Ohio EPA also has water 
quality certification requirements to help preserve 
wetlands, streams, rivers, and other water sources. 
The appendix includes a list of the regulatory au-
thority between ODNR and the Ohio EPA. 
 
The Ohio Farm Bureau‘s Dale Arnold contends that 
Ohio has better regulatory authority over the oil and 
gas industry compared to Pennsylvania. Although 
the Cuyahoga River fire in 1969 in Cleveland, OH 
was not associated with fracturing, Scott (2009) 
notes it was a catalyst not only for Ohio environ-
mental regulations, but also the national Clean Wa-
ter Act in 1972 and the creation of the US EPA (and 
Ohio EPA).  Dale Arnold reckons that even before 
the Cuyahoga fire, Ohioans had built a ―collective 
consciousness,‖ learning from past oil and gas in-
dustry experiences, preparing themselves for future 
waves. 
 
Ohio‘s collected experiences and advanced envi-
ronmental regulations have certainly left the state 
better prepared to handle the wastewater produced 
from hydraulic fracturing than Pennsylvania.  Much 
of the wastewater from Pennsylvania comes to 
Ohio injection wells. Hunt (2011) notes that in June 
of 2010, Ohio quadrupled out-of-state fees to limit 
brine coming in from Pennsylvania and other states 

while anticipating the increased disposal needs of 
Ohio‘s own burgeoning natural gas industry. De-
spite the increased prices, nearly half of the brine in 
Ohio injection wells came from Pennsylvania after 
its officials banned 27 treatment plants from dump-
ing brine into streams. This highlights the impor-
tance of Ohio properly addressing the issue of 
wastewater. 
 
Ohio has made strides in environmental regulations 
through the drilling permitting process. Permits or 
―frac tickets‖ are required for gas companies plan-
ning on using hydraulic fracturing to extract natural 
gas. A frac ticket requires that companies disclose 
the chemicals used in the fracturing fluid. If a spill or 
casing failure should occur, Ohio will know many of 
the possible contaminants for testing.  Ohio‘s per-
mitting also allows residents to more easily prove 
their water has been contaminated with fracturing 
fluid. 
 
Because many of the residents that will be most 
affected by shale gas development are farmers, the 
Ohio Farm Bureau is advising farmers and resi-
dents on the leasing process and is recommending 
that residents establish independent baseline water 
and soil quality measures that have been so notably 
missing from Pennsylvania and elsewhere. In addi-
tion, it is now standard practice in Ohio for gas com-
panies to do their own baseline testing on all resi-
dents‘ water within 3,000 yards of the drilling site. 
 
Even with better regulations, accidents may hap-
pen. Lustgarten (2009) recounts a 2007 incident of 
a house explosion in Bainbridge, OH. In a later re-
port, ODNR found that a faulty concrete casing fail-
ure from a nearby natural gas well caused methane 
to be pushed into an aquifer during hydraulic frac-
turing, which then found its way into the plumbing, 
building up in the basement of the house. 
 
The Cuyahoga fire itself and other serious environ-
mental incidents have a more profound impact than 
just on the environment. Congressmen Louis 
Stokes said in regards to the Cuyahoga fire, ―It por-
trayed a totally different image of Cleveland than 
the image of a productive, progressive city that was 
making news of a progressive nature‖ (as quoted in 
Scott, 2009). The lessons of the Cuyahoga fire 
resonate for natural gas development. The negative 
impacts on the environment can affect communities 
in lasting ways that cannot be exactly quantified but 
still require consideration. 

24. In 2009, members of Congress  introduced the Fracturing Responsibility and Awareness of Chemicals Act, also called the ―Frac 
Act,‖ to undo the natural gas industry‘s exemption from the Safe Drinking Water Act and require the industry to disclose the chemi-
cals used in the fracturing process.  Though reintroduced in March of 2011, it is not expected to pass.  
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H 
ydraulic fracturing has made natural gas extrac-
tion possible and more productive in shale re-
sources that were previously deemed uneco-

nomical. This has brought a new wave of natural gas 
extraction to Ohio and other areas. However, recent ex-
periences with hydraulic fracturing have also opened a 
new debate about the costs and benefits of natural gas 
extraction. Gary Walzer, Principle Engineer at EMTEC, 
states that natural gas has the potential to be a substan-
tial source of domestic energy that is cleaner than coal 
with lower emissions. This has the potential to decrease 
US reliance on coal. Compared to Pennsylvania, Ohio 
clearly has a less diversified energy portfolio that relies 
heavily on carbon emitting coal. Based on electricity 
generation alone, Ohio is emitting significantly more car-
bon than Pennsylvania.  Natural gas could be a signifi-
cant first step for Ohio to diversify its energy portfolio 
and reduce carbon emissions. 
 
Compared to coal, natural gas is not only cleaner but 
also less expensive to produce electricity. Producing 
energy in close proximity to where it is needed further 
lowers energy prices for consumers and industry. Unlike 
alternative energy, there are market forces pushing for 
the production of natural gas without the use of ineffi-
cient subsidies, though all of the social costs of natural 
gas (and coal) are not sufficiently priced. Low natural 
gas prices provide evidence that it is highly efficient for 
producing electricity.  This efficiency is one reason why 
natural gas is associated with fewer jobs than coal—but 

the lower costs make the rest of the economy more 
competitive.  
 
Does all of this also mean that natural gas will create 
significant numbers of job for Ohioans? Previous studies 
on the economic impacts of natural gas appear to have 
widely overstated the economic impacts. This is not sur-
prising, as these studies are typically industry-funded 
and industry-funded studies are usually not the best 
sources of information for economic effects (regardless 
of the industry). One reason for the overstatement is the 
energy industry is generally very capital intensive. Alan 
Krueger, Chief Economist and Assistant Secretary for 
Economic Policy at the US Department of Treasury 
stated in 2009, ―The oil and gas industry is about 10 
times more capital intensive than the US economy as a 
whole… suggesting these tax subsidies are not effective 
means for domestic job creation‖ (US Department of 
Treasury). The energy industry as a whole also does not 
account for a significant share of employment. Even if 
the natural gas industry experiences significant job 
growth, its employment share is too small to have any 
significant effect on unemployment rates and on the 
economy (with the exception of remote rural areas such 
as in rural Western North Dakota). Previous studies on 
the economic impacts also fail to account for the dis-
placement effects that the natural gas industry will have 
on other industries. Finally, from a national perspective 
greater natural gas production will displace other fossil 
fuels and their workers as they are no longer needed, in 
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Figure 26: 2009 Electricity Generation Profiles 
Source: US EIA  
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particular coal. 
 
We use Pennsylvania as a case study to estimate 
the employment effects of drilling that Ohio can 
realistically expect. Our analysis shows the em-
ployment effects of natural gas are modest given 
the size of the Ohio and Pennsylvania economy. 
We show this through (1) an assessment of im-
pact analysis, (2) by comparing drilling counties 
with similarly matched non-drilling counties in 
Pennsylvania, (3) statistical regressions on the 
entire state of Pennsylvania, (4) employment 
comparisons with North Dakota‘s Bakkan shale 
region, and (5) an examination of the employment 
life cycle effects of natural gas and coal per kilo-
watt of electricity. Our results are not unexpected 
as the economic literature has long pointed to the 
adverse effects of natural resource development 
through phenomenon such as the ―natural re-
sources curse‖ and Dutch Disease. Likewise, a 
recent Cornell University study found similar over-
statements by the oil industry in terms of job fore-
casts for the Keystone XL pipeline (Cornell Uni-
versity ILR School Global Labor Institute, 2011). 
On the other hand, our approaches suggest that 
natural gas activity will increase per-capita in-
come. We expect this is primarily among land-
holders receiving royalties/lease payments and 
through higher wages in the industry. Thus, we 
expect a short-term infusion of income in affected 
economies. 
 
As Christopherson and Rightor (2011) point out, it 
is important to realize these are fairly short-term 
estimates and may still not account for the cycle 
of the natural resource boom. The initial boom 
causes competition for labor in the short-term, 
bidding up wages. This makes the area less com-
petitive and ―crowds out‖ other sectors, especially 
those that rely on low cost labor such as agricul-
ture and tourism. As housing prices are bid up, 
this will also further displace low-income workers.  
In the long-run, the business climate may suffer 
as there are fewer businesses that are unrelated 
to the oil and gas industry, which makes the local 
economy less diverse and more vulnerable to 
economic shocks. Our advice to counties experi-
encing drilling activity is to ensure they properly 
pay for infrastructure needs upfront, place monies 
in reserves for after the boom, and build up local 

assets such as schools in order to produce lasting 
benefits from energy development. 
 
Finally, the environmental costs of natural gas 
need to be realistically addressed by the industry 
and regulators. Although natural gas can reduce 
carbon emissions compared to coal and other 
fossil fuels, there are concerns about its effect on 
drinking water. Because Ohio has been able to 
learn from Pennsylvania‘s experiences with the oil 
and gas industry, Ohio seems better prepared to 
deal with the environmental risks. Nevertheless, a 
realistic assessment of the environmental costs of 
natural gas should also include the environmental 
opportunity cost of natural gas. Natural gas 
mainly displaces coal, which emits even more 
carbon and also has additional environmental and 
safety concerns. A Clean Air Task Force report 
unequivocally states that ―coal irreparably dam-
ages the environment.‖ Coal poses significant 
health risks to both miners and nearby residents. 
Despite the number of years the US has been 
extracting coal, there are still significant issues 
with its waste products. Most recently on Oct. 31, 
2011 a bluff collapse caused coal ash to be 
spilled into Lake Michigan (Jones and Behm, 
2011). In 2008, the New York Times reported that 
experts called the Tennessee ash flood that 
dumped over 1.1 billion gallons of coal ash waste 
―one of the largest environmental disasters of its 
kind‖ (Dewan, 2008).  We are not understating 
the environmental costs of natural gas, but rather 
putting it into perspective in relation to the envi-
ronmental costs of coal, which is natural gas‘s 
main competitor. 
 
Although we should not expect natural gas to be 
a big job creator, there are significant benefits to 
producing natural gas that are getting lost in the 
hype of job creation. Raising expectations that 
natural gas will not be able to meet is setting Ohio 
residents up to be disappointed. The true benefits 
of natural gas need to be highlighted while putting 
the costs into perspective. Likewise, Ohio needs 
to plan today about how to make some of the 
gains from the energy boom permanent. Among 
many things, this will require innovative policies 
and funding models to ensure that infrastructure 
is paid for today and there is adequate funding to 
maintain that infrastructure in the future. 
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Appendix 1: County Comparison Mining (blue) vs. Non-Mining (green)  

See notes to figures 15-18 for more details. Southern drilling counties include Washington, Greene, and Fay-
ette. Southern non-drilling counties include Franklin, Perry, and Cumberland. Northeastern drilling counties 
include Tioga, Bradford, and Susquehanna. Northeastern non-drilling counties include Union, Columbia, and 
Carbon. 

Figure 27: Employment Growth Comparison Greene vs. Perry Figure 28: Employment Growth Comparison Washington vs. Cumberland 

Figure 29: Employment Growth Comparison Fayette vs. Franklin Figure 30: Employment Growth Comparison Susquehanna vs. Carbon 

Figure 31: Employment Growth Comparison Tioga vs. Union Figure 32: Employment Growth Comparison Bradford vs. Columbia 
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Figure 34: Per Capita Income Growth Comparison 
Washington vs. Cumberland 

Figure 33: Per Capita Income Growth Comparison 
Greene vs. Perry 

Figure 35: Per Capita Income Growth Comparison 
Fayette vs. Franklin 

Figure 36: Per Capita Income Growth Comparison 
Susquehanna vs. Carbon 

Figure 37: Per Capita Income Growth Comparison 
Tioga vs. Union 

Figure 38: Per Capita Income Growth Comparison 
Bradford vs. Columbia 

Appendix 1: County Comparison Mining (blue) vs. Non-Mining (green)  
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Appendix 2: Statistical Methodology  

In 2005, drilling began in Pennsylvania in a number of counties with natural gas potential due to the location 
of resources in the Marcellus shale. The choice of county to develop shale gas was based on the random 
occurrence of natural resources and not prior economic conditions. However, there may be other inherent 
county differences between drilling and non-drilling counties. For example, counties with drilling tend to be 
rural. Likewise, counties tend to have many factors that influence their economic growth such as the quality of 
its government, distance to urban centers, and educational and demographic attributes of the population. 
These factors are either constant or change very slowly. We treat these as county fixed effects on county 
growth. 
 
We want to measure the economic impacts of drilling. Equation 2 shows the impact of the number of wells on 
the percent employment growth (Yi1) for county i in period 1 (2005-2009). However, the empirical estimation 
of this impact would not be able to account for county fixed effects (Ci). This could bias the estimates of the 
impact of drilling by omitting relevant variables that differentiate drilling counties from non-drilling counties. 
Thus, equation 3 estimates the impact of drilling since 2005 on the difference in employment growth between 
period 1 and period 0 (2001-2005). The county fixed effect is differenced out and thus there should not be 
omitted variable bias. 
 
Table 5 shows the results of this estimation using the total number of well drilled since 2005. We also include 
additional controls to better account for differences in the way larger or wealthier counties may have reacted 
to shale development, or more importantly, how wealthier or more urban counties were differentially affected 
by effects of the housing bubble/bust and the Great Recession. Using the total number of wells parameter 
estimate, Table 5 shows that drilling has a small and statistically insignificant impact on percent employment 
growth. 

Yi0= β0 + β1(Number of Wells)i0 + Ci + εi0       (1) 

Yi1= β0 + β1(Number of Wells)i1 + Ci + εi1       (2) 

Yi1- Yi0= β0 + β1(Δ Number of Wells) + εi       (3) 

 

A similar method is used to empirically estimate the impact of drilling on per capita income with results pre-
sented Table 6. In this case, drilling has a statistically significant impact on percent per capita income growth. 

 
 

Another method to develop a counterfactual to compare how drilling counties would have done if there was 
no drilling is to use a difference in difference approach. The difference in differences approach treats drilling 
as a treatment in a natural experiment. The difference in differences estimates the causal effect of the differ-
ence between the treatment and control group before and after treatment (drilling). This is shown below in 
equation 4 where i=0 represents non-drilling counties and i=1 represents drilling counties; t=0 is still the first 
time period (2001-2005) and t=1 is the second time period (2005-2009). 
 
 [E(Y11)-E(Y01)] - [E(Y10)-E(Y00)]        (4) 

 

To measure the impact of drilling on the employment growth of county i in time period t (Yit), a control group 
needs to be established (non-drilling counties). This is further expanded in equation (5). The main effect of 

Table 5: Impact of drilling on employment Table 6: Impact of drilling on income 
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Appendix 2: Statistical Methodology  

the treatment group, β1 controls for the difference between the treatment and control in period 0.  The main 
effect of the second period, β2 controls for the difference between the effects of the second period compared 
to the first period. The parameter of interest, β3 estimates equation 4: the impact of the number of wells had 
on counties since drilling began in 2005. Through asymptotics, it can be shown that the probability limit of the 
estimate of β3 is equivalent to equation 4. 

 

Yit = β0 + β1(Number of Wellsit) + β2t + β3(t*Number of Wellsit) +  εi   (5) 

 

Table 7 shows the empirical estimation of equation 4 for employment growth. The results are similar to those 
in Table 5 with the impact of drilling on employment being small and statistically insignificant. Table 8 reports 
the estimates of equation 5 for per capita income growth. Similar to Table 6, it shows that drilling appears to 
have had a positive statistically significant impact on per capita income growth. 

 
  

Table 7: Impact of drilling on employment Table 8: Impact of drilling on income 
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Appendix 3: Ohio Environmental Regulatory Authority  

Source: EPA (2011) 
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Summary: What is the issue? 

There are engineering, logistical and legal obstacles to insuring good management of local 
roads in the face of the high-intensity truck travel associated with Marcellus Shale gas 
drilling. This policy brief lays out the effects of shale gas drilling on local roads and draws 
on best practices from states already affected by shale gas drilling to develop 
recommendations for local officials. 
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Introduction 

Dust, noise, and road damage from industry truck travel are tops on the list of citizen 
complaints in areas where shale gas is extracted via shale gas drilling. A typical Marcellus 
well requires 5.6 million gallons of water during the drilling process, in almost all cases 
delivered by truck. Liquid additives are shipped to the well site in federal DOT-approved 
plastic containers on flatbed trucks; hydrochloric acid and water are delivered – and 
flowback is hauled away – in tanker trucks. Millions of gallons of liquid used in the short 
(weeks-long) initial drilling period account for half of the estimated 890 to 1340 truckloads 
required per well site.1 Because of its weight, the impact of water hauled to one site (364 
trips) is the equivalent of nearly 3.5 million car trips.2,3 Few roads at the town level in New 
York State have been built to withstand this volume of heavy of truck traffic. Local road 
quality management effectively functions as one barometer of municipal capacity to 
manage the pace and scale of natural gas extraction. 

                                                             
1 Impacts of Community Character of Horizontal Drilling and High Volume Hydraulic Fracturing in Marcellus Shale and Other 
Low-Permeability Gas Reservoirs, prepared for New York State Energy Research and Development Authority by NTC Consultants, 
September 16, 2009 
2 Denton County Oil and Gas Task Force Summary Report, June 1, 2005. 
3 Equivalent Single Axle Load formula 



 

3 
 

From broadcasts on CNN4 to full spreads in National Geographic,5 the public face of natural 
gas drilling is the enormous volume of truck traffic and the resultant impact on 
municipalities and their citizens. Officials in Pennsylvania, trying to play catch-up with 
truck routing, have spent “tens of thousands of dollars just on signs,” according to Rick 
Mason of PennDOT District 3-0.6 Pennsylvania Department of Environmental Protection’s 
Secretary John Hanger told Pittsburgh’s National Public Radio, “I wish I was exaggerating 
when I say that there are roads that are being destroyed and that have been literally turned 
into mud and made impassable for all motorists including emergency responders.”7 In 
West Virginia, Department of Transportation officials recently proposed that natural gas 
companies post road repair bonds ranging from $25,000 per graveled mile to $100,000 per 
paved mile.8 Roads resuscitated year after year with a seal coating have neither the width 
nor depth to handle sustained pummeling by heavy trucks; sinkholes, 6” to 10” of rutting, 
and complete road failures are not uncommon. Unlike state highways and primary county 
roads that are designed and engineered to last a specific length of time based on predicted 
traffic, local roads are generally not built to stringent guidelines. 

What does this mean for New York? 

Under New York State’s Environmental Conservation Law9 oversight of the actions of the gas 
industry is relegated to the state. Power over local roads is, however, ceded to local 

jurisdictions. Steven Messmer, Project Manager at Delta Engineering of Endwell, NY, 
estimates risk of damage to state roads is approximately 5% (negligible); the risk at the 
county level is approximately 20% (low); the risk to the roads built by towns and 
municipalities is approximately 90% (high).10 For example, the impact of 1000 extra trucks 
per year on a county road (3” asphalt, 6” base, and 12” sub-base totaling 21” total pavement 
thickness) represents .13% of that road’s lifespan; the resultant impact of those same trucks 
on a town road (2” asphalt and 12” base totaling 14” total pavement thickness) represent 2% 
of that road’s life.11 

                                                             
4 http://money.cnn.com/galleries/2010/news/1010/gallery.pennslyvania/index.html 
5 http://news.nationalgeographic.com/news/2010/10/photogalleries/101022-energy-shale-gas-drilling-pictures/#/energy-
marcellus-shale-environment04-gas-truck_27066_600x450.jpg 
6 West Virginia DOT memorandum, August 20, 2010 
7 http://wduqnews.blogspot.com/2010/09/fracnet-and-trashnet-to-expand.html 
8 http://www.transportation.wv.gov/highways/policies/Documents/InterimOilandGasPolicy.pdf 
9 New York State Environment and Conservation Law §23- 0303(2) 
10 ‘Preservation of Local Roads – Road Use Agreements and Local Law,’ presentation  by Steve Messmer of Delta Engineering, and 
Todd Mathes, attorney with Whiteman, Osterman, and Hanna, LLP,  June 22, 2010, Conklin, NY. 
11 ‘Preserving Municipal Roads: What are Your Options?,’ presentation by David P. Orr, P.E., Cornell Local Roads Program at the 
NYS County Highway Superintendents Association Winter Meeting, January 20, 2010, Albany, NY. 



 

4 
 

Despite the need, there are engineering, logistical and legal obstacles to insuring good 
management of local roads in the face of abrupt, high-intensity truck travel. Following is a 
set of best practices tailored to New York municipalities, drawing from the experience of 
other states and shale plays:  

• Conduct a comprehensive traffic impact study with the assistance of a certified 
traffic engineer (or firm) that takes into consideration the ability of the roads to 
withstand the volume of traffic anticipated (estimated cost $6000-$9000) 

• Document baseline road conditions and calculate value of remaining road life  
• Sign a Road Use Agreement (RUA) with the operator at the time of permitting to 

require that the operator offset the predicted loss of useful life at current 
reconstruction costs (estimated cost $900-$1200 for drafting) 

• Develop and implement a system for haul route management, post roads accordingly 
(estimated cost $3000-$9000, dependent on route analysis in town and/or county) 

• Enforce load zoning, ranging from routine patrol to high-intensity, multi-agency 
enforcement sweeps 

Comprehensive traffic impact study 

Local government should hire an engineering company to assess the structural condition of 
roads, measuring response to loads, predicting remaining life, and calculating required 
strengthening. A thorough study should include sampling of cores; a sample of gravel is 
not enough. The assessment may also include a seismic pavement test (different from that 
of geologic purposes). Consideration should be given to school bus routes, the geometrics 
of noise, and the sight distances around curves. Cornell Local Roads Director Lynne Irwin 
cites the following reasons not to test the roads in the worst part of spring thaw: 1.) There 
may be a frozen layer underneath the surface of the road, and base cores may behave more 
like water than a solid, leading to an incorrect picture of the performance of the road. 2.) 
Testing is more expensive during spring thaw because of demand; test early- to mid-May 
and then again in August or September to collect a full range of data. This data is critical to 
developing an accurate model of the road’s strength. If the budget doesn’t allow for testing 
twice, test between the beginning of June and the end of October. 12 

                                                             
12 ‘Marcellus Shale: Local Roads Impacts’ - presented by Lynne Irwin and David Orr, Cornell Local Roads Program, Cornell 
University, June 23, 2010. 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A complete study will weigh different criteria to produce a structural measure, which 
determines the total number of Equivalent Single Axle Loads (wheel loads of various 
magnitudes and repetitions) that a particular road can support. Variations in temperature 
change the stability of a road; upstate New York’s freeze and thaw cycle exacerbates road 
damage. Frozen roads are very strong and can carry a very large number of heavy loads; 
the same volume of trucks on a rural road during a dynamic spring thaw can wreak havoc, 
as illustrated by before and after photos of SR 3020 in Towanda Township, Bradford 
County, PA:  

photo/PennDOT Engineering District 4-0 
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Document baseline road conditions 

Video and photographic documentation of pre-development road conditions helps to 
bolster the case made by the aforementioned engineering study. Divide roads into 
manageable segments and keep it simple. Take an inventory of current road conditions by 
driving slowly while taking video, being careful to indicate rate of speed and where the 
video documentation begins and ends geographically. Gather measurements of length, 
width, sight distance, sharp curves, and thickness. Pavement management software is 
available for a nominal fee ($25) from the Cornell Local Roads Program.13 

 

Road Use Agreements (RUAs) 

At present, there is a patchwork of Road Use Agreements at the town and county level 
throughout New York State with no central repository. Some RUAs are complex documents 
conceived from a road impact study; others are simple, built on the bones of contracts 
established years or decades ago. Any Road Use Agreement between the municipality and 
the operator should be placed on file with NYSDEC, as recommended by the draft SGEIS.14 
This is currently the only guidance on RUAs at the state level. It is unclear whether 
NYSDEC will commit resources to develop a database of RUAs or provide technical 
assistance to municipalities. A comprehensive RUA includes items such as trigger clauses 
that require developers to submit haul routes to a town before a permit is issued, effectively 
connecting a RUA to road use. Road Use Agreements are ineffective unless enforceable; 
thorough legal vetting is key to developing a RUA an operator will sign and abide by. 
Operators are not legally obligated to enter into a RUA, but are legally bound by a RUA 
once signed. 

Haul route management 

Identify acceptable truck routes that utilize the strong portion of the road system. Use load 
zoning to keep heavy trucks off most vulnerable roads; legal load limits must be based on a 
structural evaluation, rather than determined arbitrarily by weight. Each county in New 
York State has the planning capacity to conduct a GIS (Geographic Information System) 
analysis to route rigs and trucks on primary county and state roads suited for heavily-laden 
                                                             
13 http://www.clrp.cornell.edu/Library/Compsoftware.htm 
14 Draft sGEIS 7-109-7-111. 
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vehicles, using the shortest route on town and village roads for reaching their final 
destination, as characterized in this example: 

 

 

Enforcement 

At the legal limit, a semi-trailer truck weighs 80,000 pounds. A large body of evidence from 
Pennsylvania’s Northern Tier suggests that natural gas operators are running trucks 
carrying loads past the legal limit. Similar circumstances have been reported in the 
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Fayetteville shale play in Arkansas.15 Pennsylvania State Police Commissioner Frank 
Pawlowski has attributed much of that state’s road damage to overweight trucks serving 
the gas industry. A February enforcement effort in Susquehanna County found more than 
half of 194 trucks checked were found to be over the weight limit; fifty percent of the trucks 
were also cited for safety violations.16 With frustrations mounting over the condition of 
rural roads and damage caused by overweight vehicles related to the natural gas 
industry,17,18,19,20,21,22 the Pennsylvania State Police, Pennsylvania Department of 
Environmental Protection, Pennsylvania Public Utility Commission, and the federal Motor 
Carrier Safety Administration inspected nearly 3500 trucks over three weekends (June 14-
16, September 27-29, and October 25-27, 2010) and issued more than 2600 citations:23,24   

 

                                                             
15 http://thecabin.net/news/local/2010-08-02/county-judges-irked-road-damage-caused-gas-drillers 
16 http://www.oilandenergynews.com/2010/05/increased-gas-drilling-activities.html , May 24, 2010 
17 http://www.stargazette.com/article/20100210/NEWS01/2100367/Truck-bound-for-drilling-site-49-7-tons-overweight-
company-fined-31-304 
18 http://gantdaily.com/2010/06/22/dep-fines-grand-water-rush-llc-for-solid-waste-transportation-violations/ 
19 http://www.stargazette.com/article/20100128/NEWS01/1280385 
20 http://www.pressconnects.com/article/20100204/NEWS11/2040374/0/NEWS01&theme=GASLEASE 
21 http://74.95.82.237:591/rconline/FMPro?-find=&-format=record_detail.html&-recid=12637109&-db=rconline.fp5 
22 ‘Roads Under Siege,’ W. David Keeler, Wyalusing Rocket-Courier, March 4, 2010  
23 Pennsylvania State Police press releases, June 23, October 6, and November 9, 2010 
24 Troop B: Allegheny, Fayette, Greene, and Washington counties 
Troop C: Clarion, Clearfield, Forest, Elk, Jefferson, and McKean counties 
Troop F: Cameron, Clinton, Lycoming, Montour, Northumberland, Potter, Snyder, Union, and Tioga counties 
Troop P: Bradford, Sullivan, Wyoming, and Luzerne counties 
Troop R: Lackawanna, Pike, Susquehanna, and Wayne counties 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Enforcement comes at a price, however; Pennsylvania’s DEP has funded these 
unannounced roadside inspection blitzes for $550,000 from the state’s Waste Transportation 
Safety Account.25  

 

A legal primer 

Any municipal traffic regulation excluding trucks must be based on necessity, rather than 
an attempt to confine a particular company (or industry). For a local traffic regulation to 
pass muster in a court of law it has to be deemed reasonable. Is the proposed truck route 
regulatory or prohibitory?  Thorough documentation of structural and functional road 
conditions (through a traffic impact study and the documentation of present road 
conditions) helps to lessen liability to the locality. Load zoning and haul route management 
is permitted, provided that the route provides access to all state routes entering or leaving 
town.26 Consider that industry executives may prefer that costs be consistent, and therefore 
accept fees as a cost of doing business, but may dispute the legality of being ‘singled out’; 
restrictions must apply to all trucks, not just those serving natural gas drilling rigs.27 
Municipalities may not pass or enforce ordinances that impose a tax or fee for the use of 
public roads,28 but comprehensive road use agreements that link capacity of the road to a 
permitting for heavy use may be implemented with the expressed intent of preservation of 
the road and/or public safety. The safety of passenger and commercial vehicle operators on 
rural roads is of concern even before adding heavy traffic; half of fatal accidents in New 
York State occur on rural roads29 although only 7% of New York’s population resides in 
rural areas.30  

Some guidance on exclusionary traffic regulations can be found in People v. Grant31, a case in 
which residents in a Long Island town objected to a high volume of through traffic from a 
particular company. The New York State’s highest court ruled that while local 
municipalities have authority to adopt local laws under the Municipal Home Rule Law32, 
they may not do so if the ordinance conflicts with the state constitution. Although it was 

                                                             
25 http://wduqnews.blogspot.com/2010/09/fracnet-and-trashnet-to-expand.html 
26 N.Y. Veh. & Traf. Law Art. 41 § 1660, paragraphs 10 and 17 
27 Sarah Fullenwider.“If We Knew Then What We Know Now….A Decade of Lessons Learned from Urban Drilling in Fort Worth,” 
Webinar presented by Penn State College of Agricultural Studies Cooperative Extension, May 20, 2010. 
28 N.Y. Veh. & Traf. Law Art. 41 § 1604 
29 http://www-nrd.nhtsa.dot.gov/Pubs/810996.PDF NHTSA Rural/Urban Comparison, 2007 
30 Jeryl Mumpower and Warren Frederick Ilchman, New York State in the year 2000, p. 138 

31 People v. Grant, 306 N.Y. 258 (1954) 
32 Municipal Home Rule Law §10[2] 
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decided in 1954, that case is still considered good law with respect to restrictive 
ordinances.33 Municipal attorneys interested in further clarification of how Municipal Home 
Rule Law, Vehicle and Traffic Law, and the Environmental Conservation Law34 statutory 
language –  “local jurisdiction over local roads” – should be interpreted may request an 
informal opinion from the state Attorney General’s office, Division of Appeals and 
Opinions.35 

A handful of municipalities have hired engineering firms together as part of a 
cooperative deal to defray some of the costs of conducting road studies and drafting 
legislation. Feedback from this process is ongoing, yet decentralized; technical assistance is 
available from the Cornell Local Roads Program (see ‘Further Resources’). Evidence from 
Pennsylvania, West Virginia, and Arkansas suggests that municipalities lacking traffic 
ordinances are severely impacted when shale gas drilling commences. The short-term costs 
of developing a comprehensive plan – based on the likelihood of sudden, high-volume 
truck traffic as a result of shale gas drilling – more than offset the anticipated cost to 
municipal road crews, whose budgets are toward regular maintenance, not major repairs 
and construction.  

 

 

 

 

 

 

C.J. Randall is a graduate student in City and Regional Planning at Cornell University and holds a 
New York State class A commercial driver license. C.J. can be reached at cjr222@cornell.edu. 

 

 

                                                             
33 “Town board’s limited power to exclude certain vehicles from certain highways – general discussion,” 1980 N.Y. Op. Atty. Gen. 
(Inf.) 209 (see appendix) 
34 New York State Environment and Conservation Law §23- 0303(2) 
35 http://www.ag.ny.gov/bureaus/appeals_opinions/guideline_informal.html 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Further Resources 

American Association of State Highway and Transportation Officials (AASHTO) –
http://www.transportation.org/ 

American Society of Highway Engineers (ASHE) – Central New York Section Officers: 
Charles T. Liggett, CDM, Syracuse, NY; (315) 427-7380; Liggettct@cdm.com 
Mark D. Premo, P.E., OCDOT, Syracuse, NY; (315) 435-3205; MarkPremo@ongov.net 
Donald P. Blasland, PW Labs, E. Syracuse, NY; (315) 437-1420; pwlabsinc@hotmail.com 
 
The Cornell Local Roads Program provides a range of technical assistance to New York 
State municipalities, including Road Surface Management System software; (607) 255-8033 
http://www.clrp.cornell.edu 

The Cornell Local Roads Program recently enlisted the legal expertise of former New York 
State Assistant Attorney General Jim Gelormini to develop model ordinances for 
municipalities; those ordinances and has made those available to the public at 
http://www.clrp.cornell.edu/resourcesLinks/model_ordinances.htm 

 
Delta Engineers, Architects & Land Surveyors, P.C. (http://www.deltaengineers.com) of 
Endwell, NY has contracted with Sullivan County and Schyuler County as well as the 
towns of Fenton in Broome County and Danby and Dryden in Tompkins County 

Google map of Road Destruction in Tioga County, PA 

 

 

 

 

 

Appendices 

Guidelines and Standards for Classifying Roads and Streets, Cornell Local Roads Program, 
March 2008 
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“Town board’s limited power to exclude certain vehicles from certain highways – general 
discussion,” 1980 N.Y. Op. Atty. Gen. (Inf.) 209 



Framework for Assessing Water Resource Impacts
from Shale Gas Drilling
by Susan]. Riha alld Brian G. Rahm

I
n :'00'1, ~n percent or \.01;11 euergv, including 40 percent. of

eleclricily. consumed in the Lniled Slates was derived fn.>rn

nalnral gas. Abolll 88 percenl was prodnced wJ[hlll the Urnted

Siaies (wilh moSI of the remainder comillg fTum Canada). Since

:'007, Ihe pn>portion or domeslic g-,IS supplies rnml shale has ste'ldilv

increased and is expected 10 conlinue 10 increase, relieving- the need

10 mect demand in Ihe lIe;~r fUlUIT wilh impons. The j'vbrcellus

Shale. "'hich is a geolog-ic [ill'rmltioll f(lund under much or soulhcrll

:\ew York, III;lV contain more reuwerablc lIalllral gas than ,111y other

shale 1()rm;lIioll ill the L'nited Slale,s. Re{'l)\'('l'<lhle n'SI'I'\'es or n,lInral

g-as in Ihe Vlarcclllls was estimated in one stwh' 10 be mon,' Ihall

:'0 limes the lot,d a111<)\ 1II I consu111ed ill the Lniled Siaies in ~O(l'l,

Drilling Activities
AClivilies associated \,'ith Ihe recovery or nalural gas Irom shale

have significanl impacts un waler rcsnurces '1I1d. Iherd'ore, nccessar­

ilv dr,lw Ihe anenlion or W;'!ler resourcc regulator's and managcrs,

These acti\'il ies illrludc csulhlishment and conslnlclion or mulli-acre

drill pads: w'nical drilling, oflen lhrough pOl;lhlc groundwaler

supplies; and horinn1tal drilliug Ihrnugh the shale gas I'onlliltion ror

pussiblv Iholls;mds or feel. During Ihese opcralions. millions oj

gallons or waler need 10 be acqllircd alld Irausporled to lhe drilling

site, mixed "'illt a numher of chemicals. allci punlped in stag'es nuder

pressure illlo Ihe wcll hore iu order 10 I'raCllllT lhl' rock (hydraulic

Ii'acwring). Some or this waler, which has now inleracted Wilh nalive

conslillients ol'lile shale I('rmalion, is r('latil'l~ly qnirkly broughl back

10 t.he surf;lCe U]owback waler), where it is somelimes reused ror

hydraulic fracturing oj' olher gas wells. Flowback water lhal is 1101

reused, as well as water lhal is returned to tbe surf,\('e over tbc lil'e of

the gas well (produced water). 1I11lSt. be stored aud then Healed. The

coustituents remo\'t~d or remaining after IreatIllenl 01' waslewaler

must be displ)sed of either in landfills or bv injecliou into deep wells.

\Yater resource regulalors aud lIlan;I!-lt.'l'S are cOIlITrncd wilh

luillirnil.ing Ihe impacls assncialed wilh tlte aho\'(' acti\·ilies. IlowC\'(T,

de\Tlopiug- a clear nuderslanding of potclltial impacts is dilfinlll

gi\t.'u lite arrav of acri\'ilies and risks that occur dnring shale gas

dl'n~lopmeul. Anenlot;,d n~ports or contalninaled wells and fish kills

allract ,1Itenlil,n, hut arc difIicuh 10 evaluate wilhonl a more

compreheusive underslandiug or shale gas drilling impacts. To help

provide darilv. and to assist reglll,lI11rs and managers, the New York

\-\';ller Resources lnslilille has (Ie,'eloped a relatively simple rrame­

work Jill' cousideriug importanl water resource impaCI); ('rom natural

gas drilling,

Categorizing Water Impacts
One simple \,'av 10 categori7e gas drilling impacls on waler

reso1ll'ce,s is 10 disling-nish between impacts Ihat ;\1'(:' iustig-alccl

Ihrongh aui\'il ies I;lkinf; place at the surf;lce and those caused by

activities OCCUlTing below ground,

Surface act.ivities include:

• well pad, road and pipeline construction

• water withdrawals (whether I'rom surl;\ce or groundw;lIer)

• Irt~atmenl and disposal of llowb:lck ;md produced waslew,uers

16 Clear Waters Winter 2010

• surface spills Ihat lIlay occur during transportalioll. slorage awl

handling of chemieah and waste

Subsurface activities include:

• drilling, casing and I'racluring

• 1.1 rHlerg--round injecl:ion or waste

The distinction belween surl'ace and subsl1r1~l('e aClivitics Ikll

impact waler resources could be uscl'ul iu det.ennining who should be

responsible !ill' regulating \'ariol1s aspens 01' shale gas drilling, C;as

drilling imp'lels on waleI' re.S'iurces cau also he classified as arising

I'rom deterministic or til'Obabilistic n·ellIS. I)clerministic ('H~nIS an'

cntain 10 Dccnr ,mel their lllagnil\H!c i,s direulv n:Lued 10 Ihe extent

and pace or gas drilling developnlCnl. lkt('l'rninistic I.'\enls. such as

water "'ithrlrawals and waste\V<ller production. can be anlicipated.

plal1ned ror, and closely rq~nLrted. I'rob;lbilist.ic e\'Cnls Grn he Mltici­

paled in the sense lbal they are likely 10 occur ;11 some point. hlllibeir

OCCUITencc' and consequences ;Irc highl\' uncertain on'r lime and

space. Tht: likelihood I.>r a probabilistic ew:nt occurril1g musl he

inICrred or eSlimated using hiSLOric dala associ,ued Wilh similar

even IS, if it is available. Probabilislic e\'enls include surl'ace runoff,

spills and leaks. as well as subsurElce c\'ems related 10 gas well

integrity. 'rhe dislinclion belween dett.'lministic anrl prubabilistic

e\'ClIlS could he usel'ul [i.lr dneloping and priorili7ing slrategies fOi

prt"'eilliflf{, Illilig-ating and monitoring fi)l' ,,'aiel' resuurcc impacts.

Impacts from Deterministic Events
Delcnninislic e\,ents gcnerally occur at Ihe smElec, and reflect Ihe

o\'Cl'all pace and magnilude of drilling "clivil)'. WaleI' wilhdrawal, and

lhe subsequenl storage, handling and lre<ltl11enl of waler ,Ind W,L5te

Iluids all represcnl dcterminislic even Is. They are a necessary part or

shale gas drilling activities, and so il is in the best inteI'eSI 01' b011l

induslry and regulalors 1.0 have accnrale data and «Hllprehensi\'e

slrategies J(,l[ addressing- the water resource impacts of t!lese aClil'ities,

Clear policies regarding-- when and \\'Ilt'rt: waleI' wilhdrawals will be

penni lied aud how disposal of \,'aslt~ fluids will occur provide

industry wilh pl,nnling ('enainl)'. From the pnspeCli\(' or policy

milkers and rq~ulatol's. water r('SOllrce il11pa<:ls as a result of dClcr­

Ininislic aCli"ilic..s represenl an oppor!unilY to influence Ihe p;lce of

gas drilling aClivity through eSl,lhlished pel'lnilling and complianc('

Deterministic events are certain to occur and their magnitude is directly
relaled to the eXlent and pace of ga~ drilling.



systems. Central 10 the Sliccess of minimizing or mitigating the

impact of ddenllinistic events 011 water resources is the ~\\·ailahilitvof

accurate data n~g·ardingwater volumes being used, as well as descrip­

tions of W;lsle nuid now·s and compositions.

·The I\;\ler withdrawal penllitling structure est;lhlished hy the

Su.sqnehanna Ri\"(~r Hasin Commission (SRBC) is a good example of

how lhe imp;lcts of shalc gas '"·<lter withdrawals can be e,";t!nated in

the context ofh<lsin wide consunlpti\'t· nse of water. The SRBC system

addresses the spatial and temporal impacts of waler withdrawals by

managing ;nJ<1 in sollie cases restricting locations and timing o/"

w"ithdr;"l\v;.lls so ~lS to c~usure minimum required passby 110ws (.11'1'

SIWC'I fl/fid,'. /)(/7,1' 281. A similar system should be estahlished in

otlwr river hasins o/" ,\lew York Ollisidt' of the Susquehanna and

Delaware Basins.

Throughollt the \Lircellus Shale region, a major challenge

runaills the handling ;md treatmenl of 1100rback ;lnd produn:rl

w"aslewatcTS. In :'\ell' Y(,rk, gas drilling nowh;tck Il";lter has usuallv

been stored in open, ;llbeit lined, pits but some companies drilling in

Ihe \bn:elllls in I'ennsyh·ani;l are now usillg clost'd loop svstems in

which all wastewattT, at leasI at the drilling pad. is containerized.

Currently. gas drilling nowb;lCk and produced lI';lIer from mOlT

Iraditional gas drilling activities is eilher treated at permilled I'OTWs

(pnblicly oll'ned treatment wnch) or shipped to specialized treat­

ment pLmls in other states" Due to Ihe high concentration of rotal

dissolH~d solids (TDS) and overall volume of JJuids prodnced flOlll

:\larcdllls Shale actiliries, hmYC\'t'r. it appears that most POTWs arc

not like!v to be intere,;terl in or capable of Ireating these new I\'asle>

"alers, due in part to possible disruption of Ihe treatmenl process

Ihat shale \I'astewater may cause. Additionallv, to remove the soluble

salb cOllt;lined in [1c)\dJack and producer! water requires using evap­

oration or ITI'erse osmosis and, therefore. will not generallv be

remol·cd in a POT"\' but could be releaser! to Slir/;lCc water if suHi­

cielltly dilUied.

Vlobilc or tt'fnporarv water trealrllent plants, designed specifically

lor Ireating lI'ater from shale gas operations, could be built in New

York. lu I. he !;lCe of increasing reuse of flowback and produl"{;d lI·aste­

walers Ill' companies seeking to increase the eOicienc\' of their

oper,"ions, a temporary ur flexible approach 10 del"t~loping thoe

facilities might. he particularlv appropriate. If Ihe w'astew;un is

desalillized, the queslion o/" Iht: dispos;ll of brint: n:maillS.

R,~il1ieclion of brille itllo other geologic furmatiolls i.s a possibililV,

hut sites for reinjection in Penns\'h'alli~l and New York arc

apparently limited.

t:lJlltillurd 01/ /J(lf};t' 1<)

Probabilistic cvcnt. arc likely to occur, but lhcir occunencc and consc­
qnclH~es arc highly nncerlain over lime and spacc.
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Di,'posal or solid waSles, indading drilling IlInds and cilliings, as

\I'ell as susjlt'ndcd solids fecO\'eTed J'j'om \I'aslewaters, also remains a

concern, Due to inhen'nl characlerislics or Ih" "bru'llus Skile in

s(Hllheril '\ell' York, Ihese wasil's arc likeh' 10 conlaill elevated InTis

or n;l1urally OCCII rring radi(laclil'e materials ('\OR:'Ils) and so ma)' not

be accepl<lhle fi,r dispos;ll in non-ha/;{rdons landfills. ;.cIon: experi­

ellce and !.esling will be needed ;lS ;.clarcellus Shale aClil'il)' grows 10

delermine ir solids disposal will reqllire special con,sideration,

Impacts from Probabilistic Events
I'rohahilislic ('\'t:nts arising rrom gas drilling activities ar Ihe Sllrf;ICl'

1I,;1l ha\'(: Il,e potenlial 10 inl)nci l\'aler n:sonn:cs arc 1101 fi,IfHfamen­

lally dilTerenl Ihan Ihose 01' olher industries, SUrf;HT imlKlcts

(:sscnti:llll' rcwlt rrom leaks and spills, whidl cm be defined as any

unintended release or hazardoils ImlicriaL Whi!c spills mal' result

('rom a wide 1':lI'ielY or aClil'ilies, Ihev c:m he simplilied hy Gltegori/,ing

Ihern according 10 Ihc risk thcl' pose 10 W(lin resources, Regardless

or IdlCre ;1 spill origi Ifates, th ree basic ch:lraCierist ics shoulrl hc

consinered: containment, toxuity and volume,

If a spill is cOlilained, I,here is lillie chance it will pose a Ihreat to

\I'ater resources, L'nconlained spills, slfch as Ihose Ihal Clfler soils or

\I'ater hodies, mUSI he rllrther C\'alll:1Ied,

'!()xieiIY rdiTs 10 IIIl' c!egTee 10 I,hich ;1 Hlaleri:d cm dalrlage

nrganisms, while \'(llulTle simply describes the' qllalllily or material

n:Je~..s('d, The,(' la'l twn parailletel's call be used log-ether Iu deter­

mille the risk any uncolllained spill mav pn'e. Ilighly toxic ,,;pills

presellt ~l risk regardless nr their \'(,lulTle, (:OIl\'('I'sely, high I'olume

spills may pose a risk reg;mllc,'s ni their Inxicily, Viewing spills as ;,

cornbination of these charaCierislics - conlainment, toxicity and

nllull1e - re,'ults in a reasnnahly simple ;Illd rohust approach tn

assessing and minimizing Ihe risk an event po,<;s to water resources,

I'n::H'llting spills from impaCiing water rcsonrces requires

C<lIliainmenl. SOllIe illclustrv operators and sen'ice cumpanies are

ckveloping ,HId implemenling hesl managelllcnt pranices wilh

respect 10 containillent, and elli)rts should continue until such

pr:\clices arc rominc, 'I'll\' extra ell<.lrt 10 build cnnlainmt:lllllleaSUres

into slnragc and handling areas onsite is \l'orlhwhile ",hen <.'ompan:d

10 the potential nq;atiH' conseqnenCl's or spills, ! I()\\'CI'l'r, sOlne spills

C:\Il11Ol. he cOI'1l"ined, and muq he managed and reillediated in other

I,'ays, Timely d""l (Ill loxicily and I'olume of spills is ('ssential h>r the

1l1Obili/,ation or crfective spill responses rrom hoth industry and

regui<ltors. :\ E1SI, reliahle andlransparent reponillg syslem is crucial

fi,r making sme Ihat ,til stakehnlders hal'e Ihe right data to respond

10 spills df('clil'el:', Reducing ()l restricting thc usc or highly toxic

chemicals :lnd taking precaulions against high volume spills are

:Hldilional pn'I'enli\'(' aclions tkll conld minimil.e risk 10 WaleI'

H.'.>';()\11TCS.

SllhsurfilCC prohahiJi"tic n'('nls Ihal haw Ihe pOlential 10 impact

lI'awr res<>l.lIn:s mal' not b(' as likdy 10 occur as surr:lce n'('ni.', hUI

appeal' 10 he the Ivpe or t:I't'nt, Ihat Ilw:<t conn'llI the pllhlic. Ilirect

cOlilalllination or groundwaler a, :\ result or ['I,lduring procedures

appears 10 be highly unlikely, However, snhst.nE!ce impacts a:< a l'esllit

01 laullY \\'ell bore cemenling practices alld improper balancing or

\1'('11 pressures can and hits occurred, \"'hile these eH~nL, rna\' be rare,

i1H'V call haH' sigllilicanl impacls on drinkiug waler S(lllrCes, resulliug

in <,lev,ned Ien:Js or melhane and lurhidily, as well as olher

cousli'ucnls ;Issoci;llcd Wilh gas drilling and sh;J!e f'>rlnaliou Iluids,

Ti::'ling 01 pl'il';lI(' drinking walcr wells pre and poSI gas drillill}!, is

Ill'('('ssary lor eSlablishing a link bell'een driuking water qualilv and

drilling reLl1ed impacl:', IlIclnSlry, n:gnlators. and pril'alc and

academic illstitutions all appear 10 r'('(:ogllil.e the valne of lhis "'Pc or

nH)lIiloring and II<lve helped 10 luake it an in(Tea,singh' aceepled

praclice, Regulators could I",ke olher prccautionarr steps 10 reduce

Ihe risk 0[' subsllrl'ace in1l):\('IS, sllch as reqlliring ce 1'111.' u I logs 10

ensure Ihe iUlq\,rily or Ihe well and Ihe proper q:par;uion or drilling

IlnirJ!.; and driuking waler. Also, the usc or highlv loxic chenlieals in

drilling and h)'draldie rracturiug cOlild be discouraged or ill sollie

cases hannento rUriher redllcc risk 10 water f('SClUrces,

Moving Forward Using Protective Management
The rraITw\\,ork presented here can he wwd 10 help slakeholders

heller IIndlTstand the wick r:mge of' neuls associated I,'illt ,hale gas

drilling that will or cOlild pOlenli;llly impaci water ITSOlllTes,

Distingllishing hetween delerminislic and probahilistic ('V('!1I.S associ­

al('d Wilh shale gas acti\'ity is import;lIlt rrom both a puhlic polin and

comfllllnications perspective, Deterministic cI'ems (water wilhdral,'al

and waste disposal) can he managed ;md regnlated 10 nlillimizc or

avoid impairments to surrace and grolJndW;ller, as well as to control

and monitol' tbe scale and pace of development. Regulalinlls and

besl praCficc gnidelines should also be developed 10 reduce or

minimize Ihc impacl or probabilistic eV<~IlI~ on w,uer n:SOUITes, alld

sholiid be carefully fi)cuscd ou thnsc evenls or n,:laliw'ly high

likr~lihond aud risk,

(jnfortuualcly. evcnts ha\'ing negalil'<' illlpacls on water resuurces

will occur, There will also conlinllc 10 he cn:nlS Ihal caplUre the

public's all.eUlinn, II0II'evn, cn'nlS oj int('l'e,[ 10 the public mav nUl

al\\'ay~ match evelWi lhat generale negalive impacls, It is likcll' Ihal

Ihe pllhlicwill SUSP('C1 that el'euts han: occurred whcn thel' It;we nut,

aud il is also possible Ihal industr\' will dismiss the possibilily or

cenaiu eveilis despile stmllg public senlimenl 10 the coulrary.

'rherdi)re. it is and will remain a challenge to cOllllllunicate the ITue

lisks associatcd wilh cvents while cOIll't'ying a sense or ol'ersight and

sakly with rcspect 10 shale gas drilling acti,'il ies,

Though elI'orls 10 cncourage drinking waleI' ll'Siing and

dewlopmclll 01' su rfa,ce waler monilOring systcms arc un like'" tf, pre­

lent or change the occurrence or cerlain ueg:1fi\'(; e\'l:lIts, Ihe\' are

nel'cnhele,'s likely f.O he helplid in conllnUllicating Ihe role 01' waIn

resource regulator,' aud managers 10 the plllllie. Crcali"u oj a highh

accessible and injiJnnatil'c cl;llahase that includes reports on gas well

permits, inspections and chemical spills is also illlponalll rur

addressing the perceived risks lO watcr n:sourn:s of gas drilling, and

should be a lOp priorily within Ncw York,

Moving forward, New York has lhe opportunilY to learn h'om and

improve upon its own histor'Y with gas dl'illing. as well as the mote

reccll1. experience or Pennsyh'ania "ith the Marcellus Shale. Industry

and re~ula{(>rs can employ SVSl.ems lhat address and lllanage the

range orpo;;siblc negatin~ impacls on \I'ater resonr('cs associated ,,,ilh

shale gas drilling, as wdl a~ develop Iransparcnl moniloring and

n'porting ,'yslems Ihal CllSUl'(' t.he IHlhlic that shale gas drilling is

occnrring iu a mall ncr that protcc!.s our water resource"

Susalli IWw is Comell University Direc!()J' of the New }'iwl, State Water
nesources Institute llnd may be reached at sjr4@comell,edu, Ms. Riha st'rves
as a, lIlemb~r of the New York Watn- Elll'iromnenl Association's
Hydrofrachillg Sleering Committee. Brian G, Rahm is a postdoctoral
research associate, also with lh(! l'vYS WaleI' Resources IIIStitlitt', wul may be
colltacted at: bgr4@corn~lI,edu,

Winla 2010 Clem' Wat(rs J9





http://www.pressconnects.com/viewart/20121224/NEWS11/312240043/Gas-field-workers-cited-Pa-hospital-s-losses

Page 1 of 1 24/01/2013 10:37 AM

Gas field workers cited in Pa. hospital's losses
Written by Associated Press
Jan. 23 pressconnects.com

JERSEY SHORE, Pa. – The first operating loss in about five years at a north-central Pennsylvania hospital is a sign
of the influx of natural gas field workers without health insurance, the facility’s CEO said.

Jersey Shore Hospital president and CEO Carey Plummer told the Sun-Gazette of Williamsport that many
subcontractors attracted to the area’s  drilling boom do not cover employees.Marcellus Shale

That has brought a growing number of uninsured people to the community-owned, nonprofit hospital, Plummer said.

“We had a loss,” Plummer said. “I don’t think it’s a sign of the economy. I think it’s the influx of the gas, industry
and those who lack insurance.”

The hospital reported an operating loss of $770,000 while providing more than $3 million in care to people unable to
pay in its most recent fiscal year. The uncompensated care figure is the highest it has ever seen.

Other significant factors contributing to the hospital’s losses include cuts in Medicaid reimbursements, employee
salary increases and higher pension costs, Plummer said.

Jersey Shore is about 65 miles north of Pennsylvania’s capital of Harrisburg. The hospital says its service area covers
about 45,000 people in Clinton and Lycoming counties. It reported 3,260 acute care days, 67,691 outpatient visits
and 14, 835 emergency room visits in the most recent fiscal year.

With about 660 wells, Lycoming County is the fourth most heavily drilled county in the Marcellus Shale rush that
began in earnest in 2008, according to state records. The footprint in Clinton County is smaller, with just under 100
since then. The state’s two most heavily drilled counties, Tioga and Bradford, are neighbors of Lycoming County.

http://www.pressconnects.com/viewart/20121224/NEWS11/312240043/Gas-field-workers-cited-Pa-hospital-s-losses
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Natural	
  Gas	
  Drilling	
  in	
  the	
  Marcellus	
  Shale:	
  
Potential	
  Impacts	
  on	
  the	
  Tourism	
  Economy	
  of	
  the	
  Southern	
  Tier	
  

	
  
Andrew	
  Rumbach1	
  

Introduction	
  
	
  
The	
  Marcellus	
  Shale	
  is	
  a	
  geologic	
  formation	
  that	
  lies	
  under	
  large	
  portions	
  of	
  New	
  
York,	
  Pennsylvania,	
  and	
  West	
  Virginia,	
  and	
  smaller	
  parts	
  of	
  Ohio	
  and	
  Virginia.	
  
Contained	
  within	
  the	
  Shale	
  formation	
  are	
  reserves	
  of	
  natural	
  gas,	
  which	
  have	
  only	
  
recently	
  become	
  recoverable	
  due	
  to	
  a	
  process	
  known	
  as	
  horizontal	
  drilling	
  and	
  
hydraulic	
  fracturing	
  (“fracking”).	
  While	
  estimates	
  of	
  the	
  total	
  untapped	
  gas	
  reserves	
  
vary	
  widely,	
  it	
  is	
  generally	
  agreed	
  that	
  they	
  are	
  significant	
  -­‐	
  as	
  many	
  as	
  500	
  trillion	
  
cubic	
  feet	
  of	
  gas	
  might	
  be	
  recovered	
  from	
  the	
  formation,	
  enough	
  natural	
  gas	
  to	
  meet	
  
the	
  domestic	
  needs	
  of	
  the	
  United	
  States	
  for	
  over	
  20	
  years	
  (Engelder	
  2009).	
  	
  
	
  
Drilling	
  in	
  the	
  Marcellus	
  Shale	
  has	
  quickly	
  become	
  the	
  center	
  of	
  controversy	
  in	
  New	
  
York;	
  proponents	
  argue	
  that	
  gas	
  development	
  could	
  provide	
  much-­‐needed	
  jobs,	
  tax	
  
revenues,	
  and	
  royalties	
  for	
  land-­‐owners,	
  and	
  would	
  be	
  a	
  local	
  source	
  for	
  a	
  natural	
  
resource	
  that	
  accounts	
  for	
  30%	
  of	
  New	
  York’s	
  power	
  consumption.	
  Opponents	
  
argue	
  that	
  the	
  fracking	
  process	
  poses	
  a	
  danger	
  to	
  the	
  local	
  and	
  regional	
  
environment	
  and	
  threatens	
  to	
  contaminate	
  the	
  surface	
  and	
  ground	
  water	
  reservoirs	
  
that	
  supply	
  drinking	
  water	
  to	
  cities	
  and	
  communities	
  across	
  the	
  state.	
  	
  	
  
	
  
While	
  much	
  of	
  the	
  debate	
  over	
  gas	
  drilling	
  in	
  the	
  Marcellus	
  Shale	
  focuses	
  on	
  the	
  
potential	
  environmental	
  impacts,	
  there	
  is	
  also	
  concern	
  that	
  gas	
  extraction	
  will	
  
create	
  a	
  “boom-­‐bust”	
  economic	
  development	
  pattern	
  seen	
  in	
  many	
  resource	
  rich	
  
regions	
  and	
  countries	
  (e.g.	
  Jacquet	
  2009,	
  Barth	
  2010,	
  Christopherson	
  2011).	
  Shale	
  
gas	
  drilling	
  in	
  states	
  like	
  Wyoming,	
  Texas,	
  and	
  Pennsylvania	
  has	
  had	
  serious	
  
economic	
  consequences	
  for	
  adjacent	
  industries	
  like	
  agriculture	
  and	
  tourism,	
  
because	
  of	
  the	
  widespread	
  industrial	
  activity	
  that	
  accompanies	
  drilling.	
  
	
  
This	
  report	
  centers	
  on	
  the	
  potential	
  impacts	
  of	
  gas	
  drilling	
  on	
  the	
  tourism	
  industry	
  
in	
  the	
  three-­‐county	
  region	
  served	
  by	
  the	
  Southern	
  Tier	
  Central	
  Regional	
  Planning	
  
and	
  Development	
  Board	
  (STC).	
  Tourism	
  is	
  an	
  important	
  and	
  diverse	
  sector	
  of	
  the	
  
economy	
  of	
  the	
  Southern	
  Tier,	
  and	
  understanding	
  some	
  of	
  the	
  potential	
  impacts	
  of	
  
gas	
  drilling	
  on	
  the	
  tourism	
  industry	
  is	
  important	
  for	
  business	
  owners,	
  elected	
  
officials,	
  and	
  planners	
  concerned	
  with	
  economic	
  development	
  in	
  the	
  region.	
  This	
  
paper	
  addresses	
  three	
  major	
  questions:	
  1)	
  What	
  is	
  the	
  value	
  of	
  the	
  tourism	
  sector	
  to	
  
the	
  economy	
  of	
  the	
  STC	
  region?	
  2)	
  In	
  what	
  ways	
  might	
  gas	
  drilling	
  in	
  the	
  Marcellus	
  
Shale	
  impact	
  the	
  tourism	
  economy,	
  now	
  and	
  into	
  the	
  future?	
  3)	
  If	
  gas	
  drilling	
  could	
  

                                                
1	
  Prepared	
  for	
  the	
  Southern	
  Tier	
  Central	
  Regional	
  Planning	
  and	
  Development	
  Board,	
  with	
  
support	
  from	
  the	
  Appalachian	
  Regional	
  Commission.	
  Andrew	
  Rumbach	
  is	
  a	
  doctoral	
  
candidate	
  in	
  the	
  Department	
  of	
  City	
  and	
  Regional	
  Planning	
  at	
  Cornell	
  University.	
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potentially	
  harm	
  the	
  tourism	
  sector,	
  what	
  policies	
  or	
  strategies	
  might	
  help	
  to	
  
mitigate	
  those	
  negative	
  impacts?	
  	
  
	
  
This	
  report	
  is	
  divided	
  into	
  four	
  sections.	
  After	
  a	
  brief	
  introduction	
  to	
  the	
  geography	
  
of	
  the	
  STC	
  region	
  and	
  a	
  description	
  of	
  the	
  research	
  methods	
  used,	
  the	
  size	
  and	
  scope	
  
of	
  drilling	
  activity	
  in	
  the	
  region	
  is	
  discussed.	
  Next,	
  a	
  profile	
  of	
  the	
  tourism	
  economy	
  
is	
  presented,	
  including	
  data	
  on	
  the	
  economic	
  impact	
  of	
  tourism	
  and	
  a	
  discussion	
  of	
  
the	
  non-­‐monetary	
  importance	
  of	
  tourism	
  amenities	
  for	
  quality	
  of	
  life	
  in	
  the	
  region.	
  
Third,	
  many	
  of	
  the	
  potential	
  impacts	
  of	
  gas	
  drilling	
  on	
  the	
  tourism	
  economy	
  are	
  
discussed.	
  Finally,	
  some	
  recommendations	
  for	
  policy	
  and	
  planning	
  are	
  offered.	
  	
  
	
  
The	
  STC	
  Region	
  
	
  
STC	
  serves	
  Chemung,	
  Schuyler,	
  and	
  Steuben	
  Counties,	
  in	
  the	
  Southern	
  Tier	
  region	
  of	
  
upstate	
  New	
  York.	
  The	
  region	
  encompasses	
  2,151	
  square	
  miles	
  and	
  has	
  both	
  urban	
  
and	
  rural	
  communities.	
  It	
  is	
  home	
  to	
  several	
  small	
  cities	
  and	
  towns,	
  including	
  Bath,	
  
Corning,	
  Elmira,	
  Watkins	
  Glen-­‐Montour	
  Falls,	
  Hornell,	
  and	
  Wayland,	
  as	
  well	
  as	
  more	
  
than	
  2,300	
  farms	
  (USDA	
  2007).	
  	
  
	
  

	
  
Figure	
  1:	
  The	
  STC	
  region	
  
Source:	
  The	
  New	
  York	
  State	
  GIS	
  Clearinghouse.	
  Map	
  created	
  by	
  author	
  on	
  4/14/2011	
  	
  



 3 

	
  
Data	
  and	
  Methods	
  
	
  
This	
  report	
  is	
  based	
  on	
  information	
  and	
  data	
  obtained	
  from	
  the	
  following	
  sources:	
  
	
  

1. Published	
  reports,	
  news	
  articles,	
  and	
  studies	
  related	
  to	
  gas	
  drilling	
  in	
  the	
  
Marcellus	
  Shale	
  

2. Data	
  from	
  the	
  U.S.	
  Census,	
  the	
  American	
  Community	
  Survey,	
  County	
  
Business	
  Patterns,	
  and	
  other	
  sources	
  for	
  information	
  relevant	
  to	
  gas	
  
drilling	
  and	
  tourism	
  

3. Geospatial	
  data	
  from	
  the	
  New	
  York	
  State	
  GIS	
  Clearinghouse	
  as	
  well	
  as	
  
agency	
  sources	
  

4. Interviews	
  with	
  public	
  officials,	
  gas	
  drilling	
  experts,	
  organizations,	
  
advocacy	
  groups,	
  business	
  owners	
  and	
  operators,	
  and	
  other	
  local	
  
stakeholders	
  (see	
  Appendix	
  A)	
  

	
  
In	
  addition,	
  the	
  report	
  has	
  greatly	
  benefited	
  from	
  ongoing	
  collaboration	
  with	
  the	
  
Marcellus	
  Shale	
  research	
  team	
  at	
  Cornell	
  University,	
  led	
  by	
  Dr.	
  Susan	
  
Christopherson	
  in	
  the	
  Department	
  of	
  City	
  and	
  Regional	
  Planning.	
  	
  
	
  
New	
  York	
  has	
  issued	
  a	
  statewide	
  moratorium	
  on	
  permits	
  for	
  hydraulic	
  fracturing	
  
that	
  lasts	
  till	
  at	
  least	
  August	
  2011,	
  so	
  drilling	
  activity	
  has	
  yet	
  to	
  begin.	
  Much	
  of	
  the	
  
analysis	
  of	
  the	
  potential	
  economic,	
  environmental,	
  and	
  social	
  impacts	
  presented	
  
here	
  and	
  elsewhere	
  is	
  therefore	
  speculative.	
  In	
  order	
  to	
  try	
  and	
  understand	
  what	
  
may	
  happen	
  in	
  New	
  York	
  should	
  the	
  moratorium	
  be	
  lifted,	
  it	
  is	
  advantageous	
  to	
  
study	
  cases	
  from	
  other	
  states	
  and	
  communities	
  that	
  have	
  seen	
  widespread	
  shale	
  
drilling.	
  	
  
	
  
This	
  report	
  refers	
  often	
  to	
  the	
  Northern	
  Tier	
  of	
  Pennsylvania,	
  including	
  Bradford	
  
County,	
  for	
  several	
  reasons.	
  First,	
  the	
  Northern	
  Tier,	
  and	
  Pennsylvania	
  generally,	
  
has	
  seen	
  widespread	
  gas	
  drilling	
  since	
  2007,	
  on	
  a	
  scale	
  similar	
  to	
  what	
  we	
  might	
  
expect	
  in	
  New	
  York.	
  Second,	
  compared	
  to	
  cases	
  in	
  Wyoming,	
  Colorado,	
  or	
  Texas,	
  
northern	
  Pennsylvania	
  has	
  a	
  similar	
  topography	
  and	
  environment	
  to	
  that	
  of	
  the	
  
Southern	
  Tier	
  of	
  New	
  York.	
  Third,	
  the	
  Northern	
  Tier	
  economy	
  has	
  important	
  
agriculture	
  and	
  tourism	
  sectors,	
  similar	
  to	
  the	
  STC	
  region.	
  One	
  important	
  difference	
  
between	
  the	
  two	
  regions,	
  however,	
  is	
  that	
  the	
  Southern	
  Tier	
  has	
  several	
  small	
  cities,	
  
whereas	
  Bradford	
  County	
  does	
  not.	
  The	
  Southern	
  Tier’s	
  urban	
  assets	
  may	
  help	
  
shape	
  the	
  outcomes	
  of	
  gas	
  drilling	
  differently	
  than	
  what	
  is	
  seen	
  in	
  northern	
  
Pennsylvania.	
  
	
  
Size	
  and	
  Scope	
  of	
  Drilling	
  Activities	
  
	
  
Though	
  it	
  is	
  impossible	
  to	
  predict	
  exactly	
  how	
  many	
  gas	
  wells	
  will	
  be	
  drilled	
  in	
  the	
  
Southern	
  Tier,	
  given	
  its	
  location	
  in	
  the	
  greater	
  Marcellus	
  formation,	
  it	
  is	
  reasonable	
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to	
  assume	
  that	
  drilling	
  will	
  be	
  widespread	
  in	
  the	
  STC	
  region,	
  especially	
  in	
  Chemung	
  
and	
  Steuben	
  counties.	
  	
  
	
  

	
  
Figure	
  2:	
  The	
  Marcellus	
  Shale	
  Formation	
  
Source:	
  The	
  American	
  Association	
  of	
  Petroleum	
  Geologists	
  
	
  
Natural	
  gas	
  drilling	
  is	
  certainly	
  not	
  new	
  to	
  the	
  region.	
  According	
  to	
  the	
  Annual	
  
Report	
  of	
  the	
  Division	
  of	
  Mineral	
  Resources	
  of	
  the	
  New	
  York	
  State	
  Department	
  of	
  
Conservation,	
  Chemung,	
  Schuyler,	
  and	
  Steuben	
  Counties	
  are	
  all	
  in	
  the	
  top	
  10	
  gas	
  
producing	
  counties	
  of	
  New	
  York	
  State	
  (NY	
  DEC	
  2008;	
  Barth	
  2010).	
  As	
  of	
  2008,	
  
Steuben	
  County	
  had	
  69	
  actively	
  producing	
  vertically	
  drilled	
  gas	
  wells,	
  while	
  
Chemung	
  County	
  had	
  43	
  and	
  Schuyler	
  County	
  18.	
  	
  
	
  
Though	
  horizontal	
  drilling	
  and	
  hydrofracturing	
  are	
  not	
  permitted	
  in	
  New	
  York,	
  a	
  
number	
  of	
  conventional,	
  vertical	
  gas	
  wells	
  have	
  been	
  drilled	
  or	
  permitted	
  in	
  the	
  
New	
  York	
  portions	
  of	
  the	
  Marcellus	
  formation.	
  According	
  to	
  the	
  NYDEC,	
  80	
  permits	
  
have	
  been	
  issued	
  for	
  vertical	
  gas	
  drilling	
  in	
  the	
  Marcellus	
  formation	
  in	
  the	
  STC	
  (as	
  of	
  
February	
  2011),	
  23	
  of	
  which	
  are	
  currently	
  producing	
  gas.2	
  	
  
	
  
Horizontal	
  drilling	
  of	
  the	
  Marcellus	
  Shale,	
  however,	
  is	
  much	
  different	
  than	
  the	
  gas	
  
drilling	
  traditionally	
  done	
  in	
  New	
  York	
  State	
  (Jacquet	
  2011).	
  Because	
  horizontal	
  gas	
  
                                                
2	
  For	
  the	
  most	
  up-­‐to-­‐date	
  information	
  available	
  on	
  well	
  permits,	
  well	
  production,	
  and	
  
volumes	
  of	
  gas	
  produced,	
  visit	
  http://www.stcplanning.org/index.asp?pageId=153	
  and	
  
http://www.dec.ny.gov/cfmx/extapps/GasOil/search/wells/index.cfm.	
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extraction	
  requires	
  directional	
  drilling	
  and	
  hydraulic	
  fracturing,	
  drilling	
  will	
  be	
  a	
  
much	
  more	
  industrial	
  process	
  than	
  traditional	
  gas	
  development	
  done	
  in	
  the	
  
Southern	
  Tier.	
  Based	
  on	
  the	
  development	
  of	
  other	
  unconventional	
  shales	
  in	
  the	
  
United	
  States	
  that	
  required	
  fracking,	
  and	
  on	
  drilling	
  activity	
  in	
  Pennsylvania	
  thus	
  
far,	
  the	
  number	
  of	
  Marcellus	
  Shale	
  wells	
  will	
  likely	
  far	
  exceed	
  the	
  number	
  of	
  
traditional	
  wells	
  in	
  the	
  region.	
  Bradford	
  County,	
  PA,	
  just	
  across	
  the	
  state	
  line,	
  has	
  
seen	
  a	
  rapid	
  proliferation	
  in	
  gas	
  wells	
  and	
  well	
  permits	
  since	
  2007-­‐2008:	
  
	
  

	
  
Figure	
  3:	
  Permitted	
  wells	
  in	
  Bradford	
  County,	
  PA	
  (2008-­2010)	
  
Source:	
  PA	
  DEP,	
  Bradford	
  County	
  	
  
	
  
The	
  proliferation	
  of	
  wells	
  in	
  Bradford	
  County	
  mirrors	
  a	
  trend	
  happening	
  in	
  much	
  of	
  
northeast	
  and	
  southwest	
  Pennsylvania,	
  and	
  to	
  a	
  lesser	
  extent,	
  most	
  of	
  the	
  state.3	
  
	
  
The	
  New	
  York	
  State	
  Department	
  of	
  Environmental	
  Conservation’s	
  (NYDEC)	
  Draft	
  
Supplemental	
  Generic	
  Environmental	
  Impact	
  Statement	
  (SGEIS)	
  estimated	
  that	
  the	
  
maximum	
  number	
  of	
  wells	
  drilled	
  per	
  year	
  in	
  New	
  York	
  would	
  be	
  500,	
  though	
  they	
  
do	
  not	
  describe	
  how	
  they	
  reached	
  that	
  number	
  (NYDEC	
  2009).	
  In	
  the	
  three	
  
Pennsylvania	
  counties	
  south	
  of	
  the	
  STC	
  region	
  (Tioga,	
  Bradford,	
  Susquehanna),	
  
energy	
  companies	
  were	
  projected	
  to	
  drill	
  double	
  this	
  amount	
  in	
  2010	
  (Jacquet	
  
2010).	
  	
  
	
  
A	
  great	
  many	
  factors	
  could	
  influence	
  the	
  scale	
  of	
  drilling	
  activity	
  in	
  the	
  STC	
  region,	
  
from	
  state	
  environmental	
  policy	
  and	
  permitting	
  processes	
  to	
  market	
  demand	
  and	
  
the	
  availability	
  of	
  drilling	
  equipment.	
  Given	
  the	
  STC	
  region’s	
  location	
  in	
  the	
  
                                                
3	
  Bradford	
  County	
  is	
  above	
  one	
  of	
  several	
  “sweet	
  spots”	
  in	
  the	
  Marcellus	
  formation	
  under	
  
Pennsylvania,	
  where	
  gas	
  production	
  is	
  pronounced.	
  For	
  an	
  animated	
  map	
  of	
  Marcellus	
  shale	
  
permits	
  issued	
  in	
  Pennsylvania	
  statewide,	
  see	
  
http://www.marcellus.psu.edu/images/well_animation.gif.	
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Marcellus	
  fairway	
  and	
  its	
  proximity	
  to	
  the	
  equipment	
  and	
  labor	
  force	
  in	
  
Pennsylvania,	
  it	
  would	
  seem	
  prudent	
  to	
  plan	
  for	
  widespread	
  drilling	
  activity	
  over	
  
the	
  course	
  of	
  the	
  next	
  decade.	
  	
  	
  
	
  
Tourism	
  in	
  the	
  STC	
  region	
  
	
  
The	
  STC	
  region	
  has	
  a	
  diverse	
  range	
  of	
  tourism	
  assets,	
  both	
  urban	
  and	
  rural	
  in	
  
character.	
  The	
  Corning	
  Museum	
  of	
  Glass,	
  perhaps	
  the	
  most	
  well	
  known	
  of	
  the	
  
region’s	
  tourism	
  destinations,	
  attracts	
  hundreds	
  of	
  thousands	
  of	
  visitors	
  to	
  Corning	
  
per	
  year.	
  The	
  Wings	
  of	
  Eagles	
  Discovery	
  Center	
  (formerly	
  called	
  the	
  National	
  
Warplane	
  Museum)	
  in	
  Horseheads,	
  the	
  Center	
  for	
  Mark	
  Twain	
  Studies	
  at	
  Elmira	
  
College,	
  and	
  the	
  Watkins	
  Glen	
  International	
  are	
  among	
  the	
  many	
  attractions	
  in	
  the	
  
region.	
  The	
  area	
  is	
  also	
  known	
  for	
  its	
  rural	
  tourism	
  destinations,	
  like	
  the	
  National	
  
Soaring	
  Museum,	
  the	
  Newtown	
  Battlefield	
  State	
  Park,	
  and	
  many	
  waterfalls,	
  
including	
  Tinker	
  Falls,	
  Watkins	
  Glen	
  State	
  Park,	
  and	
  Stony	
  Brook	
  State	
  Park.	
  	
  There	
  
are	
  a	
  host	
  of	
  outdoor	
  recreational	
  and	
  sporting	
  venues	
  in	
  the	
  region,	
  from	
  hunting	
  
and	
  fishing	
  to	
  camping	
  and	
  bird	
  watching.	
  Seneca	
  Lake	
  in	
  Schuyler	
  County	
  and	
  
Keuka	
  Lake	
  in	
  Steuben	
  County	
  offer	
  numerous	
  boating	
  and	
  water	
  sports	
  
opportunities.	
  
	
  
The	
  tourism	
  “brand”	
  of	
  the	
  Southern	
  Tier	
  is	
  very	
  much	
  intertwined	
  with	
  agriculture;	
  
rolling	
  hills,	
  scenic	
  farmlands,	
  rural	
  vistas,	
  and	
  viticulture	
  are	
  major	
  contributors	
  to	
  
the	
  tourism	
  draw	
  here.	
  Farmers	
  markets,	
  agricultural	
  fairs,	
  and	
  family-­‐owned	
  
restaurants	
  can	
  be	
  found	
  in	
  almost	
  every	
  town	
  and	
  city.	
  The	
  Finger	
  Lakes	
  wine	
  
industry	
  has	
  rapidly	
  become	
  one	
  of	
  the	
  most	
  popular	
  wine	
  destinations	
  in	
  the	
  
eastern	
  United	
  States,	
  with	
  dozens	
  of	
  vineyards,	
  tasting	
  rooms,	
  and	
  bed	
  &	
  breakfasts	
  
that	
  stretch	
  from	
  the	
  Southern	
  Tier	
  counties	
  to	
  north	
  of	
  the	
  Finger	
  Lakes.	
  	
  	
  
	
  
Supporting	
  and	
  growing	
  the	
  tourism	
  sector	
  is	
  a	
  key	
  component	
  of	
  economic	
  
development	
  strategies	
  for	
  the	
  counties	
  in	
  the	
  STC	
  over	
  the	
  next	
  several	
  decades.	
  
Besides	
  the	
  significant	
  tourism	
  assets	
  already	
  in	
  place,	
  vineyards,	
  viniculture,	
  and	
  
wine	
  tourism	
  are	
  a	
  major	
  focus	
  for	
  economic	
  investment	
  and	
  growth.	
  	
  	
  
	
  
Monetary	
  and	
  Non-­Monetary	
  Values	
  of	
  Tourism	
  
	
  
Tourism	
  is	
  an	
  important	
  part	
  of	
  the	
  present	
  and	
  future	
  economy	
  of	
  New	
  York.	
  The	
  
importance	
  of	
  tourism	
  for	
  the	
  STC	
  economy	
  is	
  significant	
  and	
  growing.	
  In	
  2008	
  
visitors	
  spent	
  more	
  than	
  $239	
  million	
  in	
  the	
  STC	
  region,	
  across	
  a	
  diverse	
  range	
  of	
  
sectors	
  including	
  food	
  and	
  beverage,	
  lodging,	
  retail	
  and	
  service	
  stations,	
  
transportation,	
  recreation,	
  and	
  second	
  homes.4	
  Visitor	
  spending	
  increased	
  in	
  all	
  
three	
  STC	
  counties	
  from	
  2007-­‐2008,	
  year	
  over	
  year:	
  by	
  10.6%	
  in	
  Chemung	
  County,	
  
2.9%	
  in	
  Schuyler	
  County,	
  and	
  12.8%	
  in	
  Steuben	
  County	
  (Tourism	
  Economics	
  2009,	
  
p.	
  28).	
  	
  	
  
                                                
4	
  Spending	
  varied	
  significantly	
  across	
  counties:	
  Chemung	
  ($89.2	
  million),	
  Schuyler	
  ($26.4	
  
million)	
  and	
  Steuben	
  ($123.5	
  million).	
  See	
  Tourism	
  Economics	
  (2009),	
  p.	
  25.	
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Employment	
  and	
  Wages	
  
	
  
The	
  tourism	
  and	
  travel	
  sector	
  accounted	
  for	
  3,335	
  direct	
  jobs	
  and	
  nearly	
  $66	
  million	
  
in	
  labor	
  income	
  in	
  the	
  STC	
  region	
  in	
  2008.	
  When	
  indirect	
  and	
  induced	
  employment	
  
is	
  considered,	
  the	
  tourism	
  sector	
  was	
  responsible	
  for	
  4,691	
  jobs	
  and	
  $113.5	
  million	
  
in	
  labor	
  income	
  (see	
  Tables	
  1	
  and	
  2).5	
  Tourism	
  accounted	
  for	
  1,923	
  direct,	
  indirect,	
  
or	
  induced	
  jobs	
  in	
  Chemung	
  County	
  in	
  2008,	
  or	
  7.2%	
  of	
  all	
  jobs.	
  In	
  Schuyler	
  County,	
  
tourism	
  accounted	
  for	
  562	
  jobs,	
  or	
  11.7%	
  of	
  the	
  total.	
  In	
  Steuben	
  County,	
  it	
  
accounted	
  for	
  2,206	
  jobs,	
  or	
  5.9%	
  of	
  all	
  jobs.	
  	
  
	
  

Travel	
  &	
  Tourism:	
  	
  All	
  Industry	
  Groups	
  20086	
  

Area	
  
Direct	
  	
   Total	
  Jobs7	
  

%	
  Share	
  	
  
(Direct)	
  

%	
  Share	
  (Total)	
  

Chemung	
   1,421	
  	
   1,923	
   5.0%	
   7.2%	
  

Schuyler	
   389	
  	
   562	
   8.1%	
   11.7%	
  

Steuben	
   1,525	
   2,206	
   4.1%	
   5.9%	
  

STC	
  Region	
   3,335	
   4,691	
   4.7%	
   6.7%	
  

Table	
  1:	
  Direct	
  and	
  Total	
  Employment	
  in	
  the	
  Tourism	
  Sector,	
  2008	
  
Source:	
  Tourism	
  Economics	
  (2009)	
  
	
  
	
  
	
  
	
  
	
  
	
  

                                                
5	
  To	
  reach	
  these	
  figures,	
  Tourism	
  Economics	
  used	
  Regional	
  Economic	
  Information	
  System	
  
(REIS)	
  data	
  from	
  the	
  Bureau	
  of	
  Economic	
  Analysis,	
  U.S.	
  Department	
  of	
  Labor.	
  To	
  determine	
  
direct,	
  indirect,	
  and	
  induced	
  impacts	
  of	
  tourism	
  on	
  employment	
  and	
  wages,	
  Tourism	
  
Economics	
  used	
  the	
  INPLAN	
  input-­‐output	
  model	
  for	
  New	
  York	
  State.	
  For	
  a	
  complete	
  
description	
  of	
  data	
  and	
  methods,	
  see	
  Tourism	
  Economics	
  2009	
  (p.	
  39).	
  
6	
  These	
  statistics	
  likely	
  underestimate	
  the	
  value	
  of	
  tourism	
  in	
  the	
  STC	
  region,	
  because	
  they	
  
do	
  not	
  include	
  vineyards	
  and	
  wine	
  production,	
  a	
  major	
  emerging	
  industry	
  in	
  the	
  area.	
  See	
  
discussion	
  following.	
  
7	
  Total	
  jobs	
  include	
  direct,	
  indirect,	
  and	
  induced	
  employment.	
  Direct	
  employment	
  is	
  
attributed	
  to	
  persons	
  and	
  companies	
  directly	
  providing	
  goods	
  and	
  services	
  to	
  travelers.	
  
Indirect	
  employment	
  is	
  secondary	
  employment	
  in	
  the	
  suppliers	
  of	
  goods	
  and	
  services	
  to	
  the	
  
direct	
  employment	
  companies.	
  Induced	
  employment	
  is	
  a	
  share	
  of	
  the	
  tertiary	
  benefit	
  to	
  the	
  
local	
  economy	
  as	
  incomes	
  in	
  the	
  previous	
  two	
  levels	
  of	
  employment	
  are	
  spent	
  on	
  goods	
  and	
  
services	
  in	
  the	
  local	
  economy.	
  For	
  example,	
  when	
  a	
  restaurant	
  employee	
  spends	
  his	
  wages	
  
at	
  the	
  grocery	
  store,	
  it	
  generates	
  additional	
  employment	
  and	
  economic	
  output.	
  See	
  Tourism	
  
Economics	
  2009	
  (p.	
  39).	
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Labor	
  Income	
  -­	
  Travel	
  &	
  Tourism	
  2008	
  

Area	
  
Direct	
   Total	
  

Share	
  	
  
(Direct)	
  

Share	
  
(Total)	
  

Chemung	
   $27,255,000	
  	
   $46,326,000	
   2.0%	
   3.4%	
  

Schuyler	
   $6,639,000	
   $11,285,000	
   4.6%	
   7.9%	
  

Steuben	
   $32,895,000	
   $55,912,000	
   1.9%	
   3.2%	
  

STC	
  
Region	
   $66,789,000	
   $113,523,000	
   2.1%	
   3.5%	
  

Table	
  2:	
  Labor	
  Income	
  generated	
  by	
  the	
  tourism	
  sector,	
  2008	
  
Source:	
  Tourism	
  Economics	
  (2009)	
  
	
  
According	
  to	
  the	
  New	
  York	
  DOL,	
  93	
  individual	
  firms	
  operated	
  in	
  the	
  Travel	
  and	
  
Tourism	
  sector	
  in	
  2010.	
  	
  This	
  does	
  not	
  include	
  sole	
  proprietorships,	
  which	
  may	
  
increase	
  the	
  number	
  of	
  firms	
  by	
  as	
  much	
  as	
  20%	
  (see	
  NYDOL	
  (2011)	
  and	
  Tourism	
  
Economics	
  2009,	
  p.	
  36).	
  
	
  
Employment	
  numbers	
  for	
  the	
  tourism	
  and	
  travel	
  industries	
  exclude	
  wine	
  
production	
  and	
  vineyards,	
  because	
  they	
  are	
  traditionally	
  included	
  in	
  measures	
  of	
  
the	
  food	
  processing	
  sector	
  of	
  the	
  economy.	
  Wine	
  and	
  wine	
  tourism	
  is	
  an	
  emerging	
  
industry	
  in	
  the	
  STC	
  region,	
  however,	
  and	
  employment	
  in	
  the	
  industry	
  is	
  largely	
  
driven	
  by	
  tourism	
  dollars.	
  According	
  to	
  the	
  New	
  York	
  State	
  Department	
  of	
  Labor,	
  18	
  
firms	
  in	
  the	
  STC	
  region	
  were	
  classified	
  as	
  “wineries”	
  in	
  2010	
  and	
  employed	
  275	
  
people.	
  An	
  additional	
  8	
  firms	
  were	
  classified	
  as	
  “grape	
  vineyards”	
  and	
  employed	
  63	
  
people.8	
  	
  
	
  
Tax	
  Revenues	
  
	
  
Tourism	
  is	
  also	
  an	
  important	
  source	
  of	
  revenue	
  for	
  state	
  and	
  local	
  governments;	
  in	
  
2008,	
  tourism	
  in	
  New	
  York	
  State	
  generated	
  more	
  than	
  $7	
  billion	
  in	
  state	
  and	
  local	
  
tax	
  revenues	
  (Tourism	
  Economics	
  2009).	
  In	
  the	
  STC	
  region,	
  the	
  travel	
  and	
  tourism	
  
sector	
  generated	
  nearly	
  $16	
  million	
  in	
  state	
  taxes	
  and	
  $15	
  million	
  in	
  local	
  taxes,	
  for	
  a	
  
total	
  of	
  almost	
  $31	
  million	
  in	
  tax	
  revenue.	
  This	
  equates	
  to	
  a	
  tax	
  benefit	
  of	
  $1,181	
  per	
  
household	
  in	
  the	
  region.	
  

                                                
8	
  Estimations	
  were	
  made	
  using	
  data	
  from	
  the	
  Quarterly	
  Census	
  of	
  Employment	
  and	
  Wages	
  
(QCEW),	
  in	
  the	
  6-­‐digit	
  categories	
  of	
  Wineries	
  (312130)	
  and	
  Grape	
  Vineyards	
  (111332).	
  	
  



 9 

	
  
	
  

Travel	
  &	
  Tourism:	
  	
  All	
  Industry	
  Groups	
  2008	
  	
  

Area	
  
State	
  Taxes	
   Local	
  Taxes	
   Total	
  

Region	
  
Share	
  

Chemung	
   $5,805,894	
   $5,552,950	
   $11,358,844	
   36.9%	
  

Schuyler	
   $1,761,258	
   $1,642,030	
   $3,403,288	
   11.1%	
  

Steuben	
   $8,325,524	
   $7,693,489	
   $16,019,013	
   52.0%	
  

STC	
  
Region	
   $15,892,676	
   $14,888,469	
   $30,781,145	
   100%	
  

Table	
  3:	
  State	
  and	
  Local	
  Taxes	
  generated	
  by	
  the	
  tourism	
  sector,	
  2008	
  
Source:	
  Tourism	
  Economics	
  (2009)	
  
	
  
Discussion	
  
	
  
Though	
  the	
  tourism	
  sector	
  creates	
  a	
  significant	
  number	
  of	
  jobs	
  in	
  the	
  STC	
  region,	
  it	
  
is	
  likely	
  that	
  the	
  value	
  of	
  gas	
  drilling,	
  measured	
  simply	
  by	
  jobs	
  created	
  and	
  wages	
  
generated,	
  will	
  exceed	
  the	
  value	
  of	
  tourism	
  in	
  the	
  short	
  term.	
  It	
  is	
  also	
  likely	
  that	
  
many	
  tourism	
  related	
  businesses,	
  including	
  hotels,	
  restaurants,	
  and	
  shopping	
  
venues,	
  would	
  benefit	
  from	
  the	
  influx	
  of	
  gas	
  workers.	
  These	
  observations	
  come	
  with	
  
two	
  major	
  caveats,	
  however.	
  	
  
	
  
First,	
  tourism	
  brings	
  many	
  non-­‐monetary	
  benefits	
  to	
  the	
  STC	
  region	
  and	
  its	
  
communities.	
  Most	
  important,	
  tourism	
  amenities	
  improve	
  the	
  quality	
  of	
  life	
  of	
  
residents.	
  Restaurants,	
  shops,	
  parks	
  and	
  outdoor	
  recreation	
  areas,	
  campgrounds,	
  
wineries,	
  festivals,	
  museums,	
  and	
  other	
  related	
  amenities	
  are	
  beneficial	
  to	
  local	
  
residents	
  as	
  well	
  as	
  visitors.	
  These	
  amenities	
  also	
  make	
  a	
  region	
  more	
  attractive	
  for	
  
economic	
  investment;	
  they	
  are	
  some	
  of	
  the	
  crucial	
  resources	
  that	
  allow	
  an	
  area	
  to	
  
attract	
  economically	
  mobile	
  populations,	
  like	
  young	
  professionals	
  and	
  retirees	
  
(Markusen	
  2003,	
  2004).	
  The	
  preservation	
  and	
  maintenance	
  of	
  rural	
  and	
  outdoor	
  
assets	
  is	
  also	
  an	
  important	
  component	
  of	
  sustainable	
  economic	
  development	
  
strategies;	
  these	
  assets	
  are	
  a	
  renewable	
  resource	
  for	
  the	
  region,	
  and	
  tourism	
  creates	
  
a	
  financial	
  incentive	
  to	
  protect	
  them.	
  	
  	
  	
  
	
  
Second,	
  whereas	
  many	
  tourism	
  related	
  businesses	
  are	
  locally	
  owned	
  and	
  operated	
  
and	
  are	
  thus	
  part	
  of	
  a	
  long-­‐term	
  economic	
  development	
  trajectory	
  for	
  the	
  region,	
  
the	
  employment	
  “boom”	
  in	
  gas	
  drilling	
  will	
  be	
  relatively	
  short-­‐term	
  and	
  non-­‐local	
  
(see	
  Appendix	
  B).	
  	
  
	
  
Tourism	
  is	
  a	
  significant	
  sector	
  in	
  the	
  STC	
  economy	
  and	
  one	
  that	
  is	
  an	
  important	
  
component	
  of	
  the	
  long-­‐term	
  economic	
  development	
  in	
  the	
  region.	
  At	
  the	
  same	
  time,	
  
natural	
  gas	
  contained	
  in	
  the	
  Marcellus	
  Shale	
  is	
  an	
  important	
  and	
  valuable	
  resource	
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owned	
  by	
  the	
  citizens	
  of	
  the	
  STC	
  counties,	
  and	
  its	
  extraction	
  could	
  offer	
  substantial	
  
benefits.9	
  Based	
  on	
  these	
  observations,	
  two	
  important	
  questions	
  emerge:	
  1)	
  Will	
  
drilling	
  have	
  a	
  negative	
  effect	
  on	
  tourism	
  and	
  tourism	
  development?	
  2)	
  Can	
  gas	
  
drilling	
  and	
  tourism	
  co-­‐exist?	
  	
  
	
  
The	
  Potential	
  Impacts	
  of	
  Gas	
  Drilling	
  on	
  the	
  Tourism	
  Industry	
  
	
  
One	
  of	
  the	
  central	
  questions	
  confronting	
  the	
  tourism	
  industry	
  is	
  whether	
  drilling	
  
will	
  permanently	
  damage	
  the	
  carefully	
  developed	
  “brand”	
  of	
  the	
  region,	
  as	
  a	
  pristine	
  
and	
  picturesque	
  destination	
  for	
  wine	
  lovers,	
  outdoor	
  enthusiasts,	
  and	
  budget	
  
conscious	
  travelers.	
  This	
  question	
  is	
  different	
  from	
  asking	
  if	
  drilling	
  will	
  hurt	
  the	
  
tourism	
  economy	
  generally.	
  During	
  the	
  short-­‐term	
  drilling	
  phase,	
  the	
  surge	
  in	
  out-­‐
of-­‐town	
  workers	
  will	
  likely	
  benefit	
  many	
  tourism-­‐related	
  businesses.	
  Gas	
  workers	
  
will	
  fill	
  up	
  hotels	
  and	
  motels,	
  patronize	
  restaurants,	
  bars,	
  and	
  music	
  venues,	
  shop	
  at	
  
local	
  businesses,	
  and	
  so	
  on.10	
  But	
  given	
  the	
  short-­‐term	
  nature	
  of	
  the	
  drilling	
  “boom,”	
  
how	
  might	
  drilling	
  and	
  its	
  attendant	
  effects	
  impact	
  the	
  tourism	
  sector	
  in	
  the	
  long	
  
run?	
  In	
  the	
  next	
  section,	
  I	
  discuss	
  a	
  number	
  of	
  ways	
  that	
  widespread	
  natural	
  gas	
  
drilling	
  might	
  transform	
  the	
  reputation	
  of	
  the	
  region.	
  Individually,	
  they	
  are	
  unlikely	
  
to	
  have	
  serious	
  and	
  long-­‐term	
  consequences.	
  Cumulatively,	
  however,	
  they	
  threaten	
  
to	
  do	
  serious	
  damage	
  to	
  the	
  tourism	
  sector	
  by	
  degrading	
  visitor	
  experiences	
  and	
  
creating	
  an	
  industrial	
  landscape	
  that	
  far	
  outlives	
  the	
  profitability	
  of	
  gas	
  extraction.	
  
	
  
Accommodations11	
  
	
  
An	
  influx	
  of	
  out-­‐of-­‐town	
  gas	
  workers	
  will	
  likely	
  strain	
  the	
  available	
  supply	
  of	
  
hotel/motel	
  rooms,	
  RV	
  parks,	
  campgrounds,	
  and	
  other	
  short-­‐term	
  accommodations	
  
in	
  the	
  region.	
  Given	
  that	
  many	
  drilling-­‐phase	
  workers	
  are	
  transitory,	
  they	
  are	
  less	
  
likely	
  to	
  purchase	
  homes	
  or	
  avail	
  themselves	
  of	
  long-­‐term	
  accommodations.	
  As	
  a	
  
result,	
  even	
  a	
  few	
  thousand	
  workers	
  can	
  overwhelm	
  the	
  carrying	
  capacity	
  of	
  rural	
  
communities	
  and	
  quickly	
  tie	
  up	
  hotel	
  rooms	
  in	
  much	
  larger	
  cities	
  (Jacquet,	
  personal	
  
communication	
  2011).	
  For	
  example,	
  gas	
  drilling	
  has	
  been	
  a	
  boon	
  for	
  hotels	
  and	
  
motels	
  in	
  northern	
  Pennsylvania,	
  as	
  occupancy	
  rates	
  have	
  soared	
  to	
  over	
  95%,	
  
despite	
  the	
  nationwide	
  recession.	
  Some	
  businesses,	
  like	
  the	
  Towanda	
  Motel	
  in	
  
Bradford	
  County,	
  PA	
  have	
  become	
  completely	
  occupied	
  by	
  gas	
  workers,	
  and	
  most	
  
have	
  a	
  significant	
  gas	
  worker	
  presence.12	
  	
  

                                                
9	
  For	
  a	
  discussion	
  of	
  the	
  short	
  and	
  long-­‐term	
  economic	
  costs	
  and	
  benefits	
  of	
  gas	
  
development,	
  see	
  Christopherson	
  and	
  Rightor	
  (2010).	
  
10	
  Based	
  on	
  drilling	
  labor	
  studies	
  in	
  Pennsylvania	
  and	
  other	
  gas	
  plays,	
  many	
  transient	
  
workers	
  will	
  support	
  families	
  that	
  live	
  out	
  of	
  state,	
  and	
  so	
  their	
  general	
  spending	
  habits	
  are	
  
not	
  directly	
  comparable	
  to	
  local	
  residents	
  and	
  workers.	
  	
  
11	
  In	
  addition	
  to	
  the	
  strain	
  placed	
  on	
  short-­‐term	
  lodging,	
  an	
  influx	
  of	
  gas	
  workers	
  might	
  
strain	
  other	
  tourism	
  infrastructure	
  such	
  as	
  shopping	
  and	
  eating	
  establishments.	
  See	
  NPS	
  
2009.	
  
12	
  Though	
  not	
  directly	
  related	
  to	
  tourism,	
  soaring	
  hotel	
  occupancy	
  rates	
  can	
  also	
  have	
  a	
  
negative	
  impact	
  on	
  social	
  services	
  and	
  emergency	
  management	
  capacity.	
  Hotel	
  rooms	
  are	
  



 11 

	
  
The	
  influx	
  of	
  gas	
  workers	
  tends	
  to	
  stress	
  other	
  types	
  of	
  short-­‐term	
  and	
  affordable	
  
accommodations	
  as	
  well.	
  Because	
  the	
  busy	
  season	
  for	
  drilling	
  is	
  during	
  the	
  warmer	
  
months,	
  many	
  gas	
  workers	
  find	
  accommodation	
  in	
  recreational	
  areas,	
  like	
  RV	
  parks,	
  
campgrounds,	
  and	
  vacation	
  rentals.	
  Unfortunately,	
  this	
  coincides	
  with	
  peak	
  travel	
  
and	
  tourism	
  demand	
  for	
  the	
  same	
  amenities	
  (for	
  evidence	
  from	
  Wyoming,	
  see	
  
Jacquet	
  2006).	
  	
  
	
  
Even	
  as	
  gas	
  workers	
  have	
  filled	
  these	
  temporary	
  accommodations	
  across	
  northern	
  
Pennsylvania,	
  demand	
  is	
  still	
  outstripping	
  supply.	
  Many	
  hotels	
  in	
  the	
  Southern	
  Tier	
  
of	
  New	
  York	
  are	
  now	
  housing	
  gas	
  workers,	
  and	
  Chesapeake	
  Energy	
  has	
  recently	
  
completed	
  a	
  $7	
  million	
  “man	
  camp”	
  in	
  Athens	
  Township,	
  Bradford	
  County,	
  PA	
  to	
  
alleviate	
  the	
  acute	
  housing	
  shortage	
  (Rubinkam	
  2010).	
  	
  
	
  
For	
  the	
  tourism	
  planners	
  and	
  officials,	
  several	
  major	
  concerns	
  have	
  emerged.	
  First,	
  
high	
  occupancy	
  rates	
  in	
  hotels,	
  motels,	
  campgrounds,	
  and	
  other	
  locations	
  make	
  it	
  
more	
  difficult	
  for	
  visitors	
  to	
  find	
  accommodations.	
  This	
  is	
  especially	
  worrisome	
  
during	
  major	
  festivals	
  and	
  events,	
  when	
  a	
  large	
  influx	
  of	
  visitors	
  is	
  expected.	
  For	
  
example,	
  Pennsylvania	
  hotels	
  were	
  forced	
  to	
  turn	
  away	
  attendees	
  of	
  the	
  Little	
  
League	
  World	
  Series	
  in	
  2010	
  (Beauge	
  2010).	
  While	
  some	
  gas	
  workers	
  did	
  
temporarily	
  vacate	
  hotels	
  to	
  make	
  room	
  for	
  Little	
  League	
  fans,	
  there	
  is	
  no	
  guarantee	
  
that	
  the	
  same	
  will	
  happen	
  during	
  future	
  events.	
  Uncertainty	
  about	
  the	
  hotel	
  and	
  
motel	
  capacity	
  of	
  an	
  area	
  could	
  plausibly	
  lead	
  to	
  event	
  organizers	
  choosing	
  
alternative	
  locations.	
  	
  
	
  
Demand	
  for	
  hotel	
  rooms	
  naturally	
  leads	
  to	
  higher	
  prices	
  as	
  well.	
  While	
  gas	
  
companies	
  may	
  be	
  capable	
  of	
  absorbing	
  higher	
  prices	
  for	
  rooms,	
  cost-­‐conscious	
  
travelers	
  may	
  not,	
  and	
  may	
  choose	
  alternative	
  destinations.	
  
	
  
Second,	
  hotel	
  and	
  motel	
  operators	
  report	
  that	
  gas	
  workers	
  are	
  a	
  different	
  category	
  
of	
  guest	
  than	
  the	
  typical	
  overnight	
  businessperson	
  or	
  vacationing	
  family,	
  and	
  can	
  
cause	
  greater	
  wear-­‐and-­‐tear	
  on	
  rooms	
  and	
  facilities.	
  This	
  is	
  because	
  1)	
  gas	
  drilling	
  is	
  
often	
  hard,	
  outdoor,	
  physical	
  labor,	
  and	
  workers	
  return	
  to	
  their	
  rooms	
  with	
  muddy	
  
or	
  soiled	
  work-­‐boots	
  and	
  clothing;	
  2)	
  gas	
  workers	
  spend	
  larger	
  amounts	
  of	
  time	
  per	
  
day	
  in	
  their	
  room	
  than	
  the	
  typical	
  overnight	
  or	
  weekend	
  guest,	
  as	
  they	
  are	
  using	
  the	
  
hotel	
  as	
  their	
  primary	
  residence	
  in	
  the	
  region;	
  3)	
  the	
  rooms	
  are	
  often	
  occupied	
  by	
  
multiple	
  workers	
  simultaneously;	
  and	
  4)	
  workers	
  often	
  sleep	
  in	
  shifts,	
  so	
  the	
  room	
  
is	
  in	
  continuous	
  use.	
  	
  
	
  
	
  Third,	
  it	
  is	
  likely	
  that	
  hotel	
  and	
  motel	
  companies	
  will	
  build	
  additional	
  capacity	
  in	
  
the	
  region	
  to	
  meet	
  the	
  growing	
  demand	
  from	
  the	
  natural	
  gas	
  workforce	
  (either	
  
through	
  hotel/motel	
  expansion	
  or	
  construction	
  of	
  new	
  locations.)	
  There	
  is	
  a	
  concern	
  
that	
  such	
  construction	
  will	
  leave	
  the	
  region	
  with	
  a	
  glut	
  of	
  corporately	
  owned	
  hotel	
  
                                                                                                                                            
often	
  used	
  for	
  temporary	
  sheltering,	
  and	
  lack	
  of	
  availability	
  has	
  created	
  problems	
  in	
  towns	
  
near	
  gas	
  plays	
  (i.e.	
  Jacquet	
  2006).	
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rooms	
  once	
  the	
  “boom”	
  period	
  of	
  drilling	
  is	
  over.	
  An	
  oversupply	
  of	
  rooms	
  could	
  lead	
  
to	
  artificially	
  depressed	
  prices	
  that	
  could,	
  in	
  turn,	
  make	
  it	
  difficult	
  for	
  bed	
  and	
  
breakfasts	
  and	
  other	
  independently	
  owned	
  businesses	
  to	
  compete	
  and	
  survive.	
  	
  	
  
	
  
Room	
  Tax	
  
	
  
A	
  second,	
  and	
  related,	
  issue	
  deals	
  with	
  the	
  collection	
  of	
  room	
  (occupancy)	
  taxes.	
  The	
  
room	
  tax	
  is	
  collected	
  on	
  all	
  hotel	
  and	
  motel	
  room	
  sales	
  in	
  New	
  York	
  State,	
  and	
  is	
  
levied	
  at	
  both	
  the	
  state	
  and	
  county	
  level.	
  	
  At	
  the	
  county	
  level,	
  the	
  rate	
  and	
  conditions	
  
of	
  the	
  tax	
  are	
  established	
  by	
  county	
  legislatures	
  but	
  tend	
  to	
  be	
  very	
  similar.	
  This	
  tax	
  
is	
  in	
  addition	
  to	
  state	
  and	
  local	
  sales	
  taxes,	
  which	
  also	
  may	
  be	
  added	
  to	
  the	
  base	
  
price	
  of	
  a	
  room.	
  	
  
	
  
Revenues	
  from	
  room	
  taxes	
  are	
  crucial	
  to	
  the	
  tourism	
  sector	
  in	
  the	
  STC	
  region.	
  They	
  
fund	
  tourism	
  development	
  offices,	
  including	
  staff	
  salaries	
  and	
  tourism	
  promotion,	
  
and	
  sometimes	
  help	
  to	
  subsidize	
  or	
  incubate	
  events.	
  Revenues	
  are	
  also	
  used	
  to	
  
invest	
  in,	
  or	
  pay	
  down	
  debt	
  on,	
  tourism	
  facilities.	
  
	
  
The	
  key	
  area	
  of	
  concern	
  is	
  the	
  “permanent	
  resident	
  exclusion,”	
  a	
  stipulation	
  in	
  both	
  
state	
  statute	
  and	
  county	
  ordinance	
  that	
  exempts	
  individuals	
  who	
  occupy	
  
hotel/motel	
  rooms	
  for	
  more	
  than	
  a	
  threshold	
  number	
  of	
  consecutive	
  days	
  (90	
  days	
  
for	
  the	
  state	
  tax	
  in	
  New	
  York,	
  30	
  days	
  for	
  most	
  counties)	
  from	
  paying	
  the	
  room	
  tax.	
  
This	
  exclusion	
  typically	
  exempts	
  the	
  hotel	
  resident	
  from	
  paying	
  the	
  tax	
  for	
  the	
  entire	
  
period	
  of	
  their	
  stay.13	
  	
  
	
  
In	
  Schuyler	
  County,	
  the	
  room	
  tax	
  rate	
  is	
  4%	
  (increased	
  from	
  2%	
  in	
  2005).	
  The	
  tax	
  
generated	
  $242,446	
  in	
  2008	
  and	
  $295,153	
  in	
  2009	
  and	
  is	
  projected	
  to	
  generate	
  
more	
  than	
  $325,000	
  in	
  2011	
  (Schuyler	
  County	
  2011).	
  	
  
	
  
In	
  Steuben	
  County,	
  the	
  room	
  tax	
  rate	
  is	
  also	
  4%.	
  The	
  tax	
  generated	
  $685,368	
  in	
  
2006	
  and	
  $680,528	
  in	
  2007.	
  In	
  2008,	
  the	
  last	
  year	
  that	
  information	
  is	
  available,	
  
more	
  than	
  $700,000	
  in	
  revenue	
  was	
  expected	
  (Steuben	
  County	
  2008).	
  In	
  2007,	
  
room	
  tax	
  revenues	
  supported	
  a	
  host	
  of	
  tourism	
  development	
  activities,	
  including	
  
funding	
  the	
  Steuben	
  County	
  Conference	
  and	
  Visitors	
  Center,	
  the	
  Finger	
  Lakes	
  
Tourism	
  Alliance,	
  the	
  Dairy	
  Festival,	
  the	
  ARTS	
  of	
  The	
  Southern	
  Finger	
  Lakes,	
  and	
  the	
  
Finger	
  Lakes	
  Wine	
  Tourism	
  Marketing	
  Association	
  (Steuben	
  County	
  Treasurer	
  
2008).	
  
	
  
In	
  Chemung	
  County,	
  the	
  room	
  tax	
  rate	
  is	
  4%.	
  According	
  to	
  the	
  Chemung	
  County	
  
Budget	
  statement,	
  revenues	
  from	
  the	
  room	
  tax	
  have	
  increased	
  significantly	
  in	
  the	
  
past	
  two	
  years	
  as	
  a	
  result	
  of	
  spillover	
  from	
  natural	
  gas	
  drilling	
  activity	
  in	
  the	
  
northern	
  tier	
  of	
  Pennsylvania,	
  as	
  well	
  as	
  from	
  other	
  corporate	
  customers	
  
(particularly	
  Sikorsky	
  Aircraft).	
  According	
  to	
  Chemung	
  County	
  officials,	
  the	
  natural	
  
                                                
13	
  Once	
  occupants	
  have	
  achieved	
  the	
  “permanent	
  resident”	
  threshold	
  of	
  continuous	
  days	
  
stay,	
  the	
  occupancy	
  taxes	
  levied	
  on	
  them	
  prior	
  to	
  that	
  point	
  are	
  refundable.	
  See	
  NYS	
  DTF.	
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gas	
  industry	
  has	
  “chosen	
  [Chemung]	
  County	
  as	
  a	
  hub	
  of	
  operations”	
  (Chemung	
  
County	
  2011).	
  The	
  tax	
  brought	
  in	
  approximately	
  $565,000	
  in	
  revenue	
  in	
  2010,	
  and	
  
is	
  expected	
  to	
  raise	
  $700,000	
  in	
  2011.14	
  	
  
	
  
Gas	
  companies	
  who	
  house	
  their	
  workers	
  in	
  hotels/motels	
  often	
  book	
  the	
  rooms	
  in	
  
long-­‐term	
  blocks	
  to	
  take	
  advantage	
  of	
  the	
  exclusion.	
  For	
  example,	
  in	
  Wyoming	
  
County,	
  PA,	
  which	
  is	
  directly	
  adjacent	
  to	
  Bradford	
  County,	
  PA,	
  more	
  than	
  50%	
  of	
  the	
  
hotel	
  occupants	
  were	
  falling	
  under	
  the	
  “30-­‐day”	
  exclusion	
  in	
  late	
  2010,	
  and	
  were	
  
thus	
  exempt	
  from	
  the	
  room	
  tax.	
  According	
  to	
  local	
  sources,	
  this	
  was	
  due	
  almost	
  
entirely	
  to	
  the	
  influx	
  of	
  gas	
  workers.	
  So,	
  while	
  gas	
  drilling	
  has	
  been	
  a	
  boon	
  for	
  
northern	
  PA	
  hotels	
  in	
  general,	
  room	
  tax	
  revenues	
  are	
  lagging	
  far	
  behind	
  where	
  they	
  
would	
  typically	
  be	
  with	
  such	
  high	
  occupancy	
  rates	
  (Schillinger	
  2010).	
  The	
  same	
  
issue	
  is	
  likely	
  to	
  arise	
  in	
  the	
  STC	
  region,	
  unless	
  county	
  room	
  tax	
  laws	
  are	
  changed.	
  	
  
	
  
Visual	
  Impacts	
  
	
  
Part	
  of	
  the	
  appeal	
  of	
  the	
  STC	
  region	
  as	
  a	
  tourism	
  destination	
  is	
  the	
  rural	
  character	
  of	
  
its	
  landscape;	
  rolling	
  hills,	
  pristine	
  forests,	
  and	
  farmlands	
  create	
  incredible	
  view-­‐
sheds	
  across	
  the	
  area.	
  There	
  is	
  great	
  concern	
  that	
  drilling	
  activity	
  will	
  mar	
  this	
  
unique	
  visual	
  landscape.	
  	
  
	
  
The	
  visual	
  impacts	
  of	
  drilling	
  are	
  somewhat	
  localized	
  around	
  the	
  different	
  sites	
  
associated	
  with	
  gas	
  development:	
  well	
  pads,	
  drilling	
  rigs,	
  compressor	
  stations,	
  
water	
  storage,	
  gravel	
  pits,	
  equipment	
  depots,	
  water	
  extraction	
  sites,	
  disposal	
  areas,	
  
etc.	
  Drilling	
  rigs,	
  which	
  can	
  reach	
  heights	
  of	
  150	
  feet	
  or	
  more,	
  are	
  the	
  most	
  visible	
  
signs	
  of	
  gas	
  activity.	
  From	
  a	
  relatively	
  short	
  distance,	
  they	
  stand	
  in	
  stark	
  contrast	
  to	
  
the	
  surrounding	
  environment.	
  During	
  the	
  drilling	
  phase,	
  these	
  rigs	
  operate	
  24-­‐hours	
  
per	
  day,	
  creating	
  additional	
  night-­‐time	
  impacts,	
  including	
  rig	
  lighting	
  and	
  open	
  
flaring,	
  which	
  may	
  degrade	
  night-­‐sky	
  resources	
  (see	
  figure	
  3).	
  	
  
	
  

                                                
14	
  Clearly,	
  not	
  all	
  gas	
  workers	
  staying	
  in	
  Chemung	
  County	
  qualify	
  for	
  permanent	
  residence	
  
exclusion,	
  as	
  tax	
  revenues	
  continue	
  to	
  rise.	
  Whether	
  revenues	
  are	
  keeping	
  pace	
  with	
  
occupancy,	
  however,	
  is	
  an	
  important	
  question	
  and	
  difficult	
  to	
  answer	
  with	
  the	
  data	
  
available.	
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Figure	
  3:	
  Drilling	
  rigs	
  in	
  Washington	
  County,	
  PA	
  
Source:	
  www.marcellus-­shale.us	
  
	
  
From	
  a	
  greater	
  distance,	
  however,	
  drilling	
  sites	
  have	
  less	
  of	
  an	
  overall	
  impact	
  than	
  
might	
  be	
  feared.	
  A	
  visual	
  impact	
  assessment	
  of	
  drilling	
  in	
  Bradford	
  County,	
  PA	
  in	
  
2010	
  found	
  that	
  at	
  distances	
  of	
  more	
  than	
  0.5	
  miles,	
  rigs	
  became	
  difficult	
  to	
  see	
  in	
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the	
  surrounding	
  landscape	
  (see	
  Appendix	
  D).	
  In	
  fact,	
  other	
  common	
  manufactured	
  
features	
  in	
  the	
  landscape,	
  like	
  power	
  lines,	
  cell	
  phone	
  towers,	
  and	
  windmills,	
  can	
  be	
  
more	
  visually	
  impactful	
  than	
  drilling	
  equipment	
  (Upadhyay	
  and	
  Bu,	
  2010).	
  Beyond	
  
drilling,	
  however,	
  natural	
  gas	
  transportation	
  infrastructure	
  and	
  storage	
  facilities	
  
will	
  also	
  have	
  a	
  long-­‐term	
  visual	
  impact.	
  For	
  example,	
  pipeline	
  construction	
  can	
  
create	
  deforestation,	
  utility	
  easement	
  cuts,	
  and	
  possible	
  decommission	
  of	
  
agricultural	
  land.	
  	
  
	
  
What	
  is	
  most	
  important,	
  however,	
  is	
  the	
  cumulative	
  impact	
  of	
  drilling	
  activity	
  across	
  
the	
  entire	
  STC	
  region.	
  The	
  greater	
  the	
  extent	
  of	
  drilling,	
  the	
  more	
  intense	
  and	
  
pronounced	
  the	
  impacts	
  will	
  be	
  on	
  the	
  visual	
  environment.	
  More	
  wells	
  drilled	
  
means	
  more	
  rigs,	
  brine	
  pits	
  or	
  the	
  water	
  treatment	
  facilities	
  that	
  have	
  begun	
  to	
  
replace	
  them,	
  water	
  storage,	
  water	
  extraction	
  points,	
  compressor	
  stations,	
  pipelines,	
  
newly	
  cut	
  access	
  roads,	
  heavy	
  equipment	
  storage,	
  and	
  dozens	
  of	
  other	
  small	
  impacts	
  
to	
  the	
  visual	
  environment	
  that	
  combine	
  to	
  create	
  an	
  industrial,	
  rather	
  than	
  scenic,	
  
landscape.15	
  	
  
	
  
Thus,	
  the	
  most	
  important	
  factors	
  that	
  will	
  determine	
  the	
  visual	
  impact	
  of	
  drilling	
  
sites,	
  especially	
  in	
  scenic	
  view-­‐sheds,	
  are	
  1)	
  the	
  overall	
  levels	
  of	
  drilling	
  activity;	
  2)	
  
the	
  spacing	
  restrictions	
  between	
  drill	
  pads;	
  3)	
  the	
  distance	
  of	
  drilling	
  sites	
  from	
  
roadways,	
  scenic	
  overlooks,	
  parks,	
  vineyards,	
  and	
  other	
  places	
  visitors	
  tend	
  to	
  go,	
  
and	
  4)	
  the	
  efforts	
  made	
  by	
  drilling	
  companies	
  at	
  the	
  site	
  of	
  drilling	
  activities,	
  storage	
  
facilities,	
  compressor	
  stations,	
  etc.	
  Sites	
  that	
  are	
  visually	
  camouflaged,	
  hidden	
  from	
  
roadways,	
  and	
  quickly	
  restored	
  will	
  have	
  much	
  less	
  of	
  an	
  impact	
  than	
  those	
  that	
  are	
  
not	
  (see	
  Findings	
  and	
  Recommendations).	
  
	
  
Truck	
  Traffic	
  
	
  
Truck	
  traffic	
  may	
  be	
  one	
  of	
  the	
  most	
  worrisome	
  dimensions	
  of	
  gas	
  drilling	
  for	
  
tourism	
  in	
  the	
  STC	
  region.	
  A	
  typical	
  well	
  in	
  the	
  Marcellus	
  Shale	
  requires	
  5.6	
  million	
  
gallons	
  of	
  water	
  during	
  the	
  drilling	
  process,	
  almost	
  always	
  delivered	
  by	
  truck	
  
(Randall,	
  2010).	
  Trucks	
  are	
  also	
  used	
  to	
  ship	
  liquid	
  additives	
  to	
  the	
  well	
  and	
  to	
  haul	
  
away	
  flowback	
  water.	
  “Because	
  of	
  its	
  weight,	
  the	
  impact	
  of	
  water	
  [on	
  roads,	
  
physically]	
  hauled	
  to	
  one	
  site	
  (364	
  trips)	
  is	
  the	
  equivalent	
  of	
  nearly	
  3.5	
  million	
  car	
  
trips”	
  (Ibid.,	
  p.	
  2).	
  16	
  
	
  

                                                
15	
  For	
  additional	
  photographs	
  of	
  visual	
  impacts	
  of	
  drilling	
  in	
  Bradford	
  County,	
  PA	
  and	
  other	
  
locations,	
  see	
  Appendix	
  D.	
  	
  
16	
  There	
  are	
  new	
  technologies	
  for	
  recycling	
  flowback	
  water	
  on-­‐site	
  during	
  the	
  drilling	
  phase	
  
that	
  may	
  help	
  to	
  eliminate	
  a	
  portion	
  of	
  truck	
  traffic	
  to	
  and	
  from	
  the	
  site;	
  these	
  technologies	
  
are	
  not	
  yet	
  standard	
  in	
  the	
  industry,	
  however,	
  though	
  they	
  are	
  becoming	
  more	
  common	
  in	
  
the	
  northeast.	
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Truck	
  traffic	
  is	
  at	
  its	
  peak	
  during	
  the	
  drilling	
  and	
  hydro-­‐fracturing	
  of	
  wells,	
  
operations	
  that	
  continue	
  24-­‐hours	
  per	
  day	
  for	
  up	
  to	
  2-­‐3	
  weeks.17	
  By	
  one	
  count,	
  a	
  
vehicle	
  arrived	
  or	
  departed	
  an	
  active	
  drilling	
  site	
  in	
  Bradford	
  County	
  every	
  3-­5	
  
minutes	
  (Upadhyay	
  and	
  Bu	
  2010).	
  A	
  New	
  York	
  State	
  Energy	
  Research	
  and	
  
Development	
  Authority	
  report	
  estimates	
  that	
  for	
  a	
  single	
  well,	
  between	
  890	
  and	
  
1340	
  18-­‐wheeler	
  truck	
  trips	
  are	
  necessary,	
  in	
  addition	
  to	
  support	
  vehicles,	
  
equipment	
  transportation,	
  and	
  automobile	
  traffic	
  (NTC	
  2009).	
  	
  
	
  
Overall,	
  truck	
  and	
  vehicle	
  traffic	
  is	
  the	
  least	
  localized	
  of	
  drillings	
  immediate	
  effects,	
  
because	
  the	
  vehicles	
  share	
  the	
  same	
  infrastructure	
  as	
  citizens	
  and	
  visitors.	
  Heavy	
  
truck	
  traffic	
  associated	
  with	
  drilling	
  will	
  likely	
  have	
  multiple	
  negative	
  effects	
  on	
  the	
  
STC	
  region,	
  and	
  significantly	
  degrade	
  the	
  tourism	
  visitor	
  experience.	
  These	
  effects	
  
will	
  include:	
  1)	
  heavier	
  road	
  traffic,	
  on	
  highways,	
  secondary	
  roads,	
  and	
  city	
  streets;	
  
2)	
  increased	
  air	
  pollution;	
  3)	
  increased	
  noise	
  pollution;	
  4)	
  increased	
  traffic	
  accidents	
  
and	
  safety	
  risks;	
  and	
  5)	
  damage	
  to	
  roads,	
  especially	
  secondary	
  roads	
  (see	
  Randall	
  
2010).	
  	
  
	
  

	
  
Figure	
  4:	
  Increased	
  traffic	
  congestion	
  in	
  Bradford	
  County,	
  PA	
  due	
  to	
  Marcellus	
  
drilling.	
  Source:	
  Source:	
  www.marcellus-­shale.us	
  
	
  

                                                
17	
  This	
  is	
  for	
  a	
  single	
  well;	
  while	
  multiple	
  wells	
  might	
  be	
  drilled	
  per	
  well	
  pad,	
  only	
  a	
  single	
  
well	
  is	
  drilled	
  and	
  fracked	
  at	
  a	
  time.	
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Figure	
  5:	
  Before	
  and	
  after	
  photos	
  of	
  SR	
  3020	
  in	
  Bradford	
  County,	
  PA,	
  due	
  to	
  heavy	
  
truck	
  traffic	
  during	
  the	
  dynamic	
  spring	
  thaw.	
  Source:	
  PA	
  DOT.	
  	
  
	
  
Hunting,	
  Fishing	
  and	
  Outdoor	
  Recreation	
  
	
  
Hunting,	
  fishing,	
  and	
  other	
  outdoor	
  recreation	
  contributes	
  more	
  than	
  $6	
  billion	
  to	
  
the	
  New	
  York	
  economy	
  annually,	
  and	
  are	
  important	
  components	
  of	
  the	
  tourism	
  
economy	
  in	
  the	
  STC	
  region.	
  Outdoor	
  recreation	
  and	
  sporting	
  amenities	
  are	
  also	
  
valuable	
  assets	
  for	
  STC	
  residents,	
  improving	
  the	
  quality	
  of	
  life	
  for	
  families	
  and	
  
communities.18	
  Without	
  proper	
  planning,	
  widespread	
  drilling	
  in	
  the	
  Marcellus	
  Shale	
  
will	
  likely	
  have	
  numerous	
  negative	
  impacts	
  on	
  waterways,	
  forests	
  and	
  open	
  space,	
  
and	
  as	
  a	
  result,	
  on	
  hunting,	
  fishing	
  and	
  other	
  outdoor	
  activities,	
  as	
  well	
  as	
  on	
  the	
  
businesses	
  that	
  support	
  them.	
  	
  
	
  
Gas	
  drilling	
  introduces	
  significant	
  human	
  activity	
  to	
  rural	
  land,	
  from	
  new	
  roads	
  and	
  
truck	
  traffic	
  to	
  noise	
  and	
  pollution.	
  As	
  a	
  result,	
  native	
  habitats	
  and	
  ecosystems	
  may	
  
be	
  disturbed,	
  possibly	
  for	
  years	
  after	
  the	
  end	
  of	
  drilling	
  activities.	
  In	
  Sublette	
  County	
  
Wyoming,	
  for	
  example,	
  drilling	
  activity	
  in	
  the	
  Jonah	
  Field	
  and	
  the	
  Pinedale	
  Anticline	
  
has	
  disrupted	
  the	
  migratory	
  patterns	
  of	
  antelope,	
  mule	
  deer	
  and	
  other	
  indigenous	
  
species,	
  with	
  herds	
  down	
  as	
  much	
  as	
  50%	
  in	
  the	
  past	
  decade	
  (Albert	
  2011).	
  As	
  a	
  
result,	
  non-­‐resident	
  licenses	
  for	
  mule	
  deer	
  have	
  fallen	
  from	
  1,400	
  to	
  800.	
  Gary	
  
Amerine,	
  owner	
  of	
  Greys	
  River	
  Trophies	
  in	
  Daniel,	
  Wyoming,	
  says	
  that	
  non-­‐resident	
  
hunters	
  are	
  going	
  other	
  places,	
  because	
  of	
  the	
  diminished	
  opportunities.	
  Sportsmen	
  
for	
  Responsible	
  Energy	
  Development	
  document	
  similar	
  stories	
  from	
  across	
  the	
  
western	
  states,	
  where	
  natural	
  gas	
  development	
  has	
  been	
  in	
  full	
  swing	
  for	
  close	
  to	
  a	
  
decade	
  (SRED	
  2009).	
  	
  
	
  

                                                
18	
  For	
  a	
  map	
  of	
  state	
  parks,	
  historic	
  sites,	
  waterways,	
  and	
  other	
  outdoor	
  and	
  recreation	
  
facilities,	
  see	
  Appendix	
  C.	
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Drilling	
  activity	
  also	
  threatens	
  fishing	
  and	
  other	
  stream,	
  lake,	
  and	
  water	
  recreation.	
  
Chief	
  among	
  the	
  concerns	
  is	
  water	
  pollution	
  due	
  to	
  spills,	
  accidents,	
  and	
  runoff	
  
during	
  the	
  fracking	
  process.	
  Accidents	
  in	
  Pennsylvania	
  have	
  already	
  caused	
  limited	
  
fish	
  kills	
  and	
  waterway	
  contamination;	
  for	
  example,	
  more	
  than	
  8,000	
  gallons	
  of	
  
drilling	
  fluid	
  were	
  spilled	
  near	
  Dimock,	
  PA	
  in	
  2009,	
  leading	
  to	
  water	
  contamination	
  
and	
  a	
  fish	
  kill	
  in	
  nearby	
  creeks	
  (see	
  Lustgarten,	
  2009).	
  In	
  2011,	
  a	
  well	
  blowout	
  in	
  
Bradford	
  County,	
  PA	
  led	
  to	
  several	
  thousand	
  gallons	
  of	
  drilling	
  fluids	
  to	
  flow	
  onto	
  
nearby	
  farmland	
  and	
  streams	
  and	
  prompted	
  the	
  evacuation	
  of	
  eight	
  families	
  from	
  
the	
  area	
  (Legere	
  2011).	
  Even	
  if	
  spills	
  and	
  accidents	
  are	
  minimized,	
  clearing	
  
thousands	
  of	
  well	
  pads	
  will	
  affect	
  runoff	
  patterns,	
  which	
  may	
  disrupt	
  fish	
  and	
  
aquatic	
  habitats.	
  Another	
  concern	
  is	
  the	
  extraction	
  of	
  fresh	
  water	
  needed	
  for	
  
drilling.	
  In	
  many	
  rural	
  areas,	
  the	
  only	
  available	
  water	
  sources	
  are	
  streams,	
  creeks,	
  
and	
  lakes,	
  and	
  conservationists	
  worry	
  that	
  too	
  much	
  extraction	
  will	
  endanger	
  
waterways	
  and	
  fish	
  populations	
  (for	
  example,	
  see	
  Licata	
  2009).	
  	
  
	
  
Widespread	
  gas	
  drilling	
  will	
  likely	
  have	
  a	
  negative	
  impact	
  on	
  outdoor	
  amenities	
  
generally.	
  The	
  National	
  Park	
  Service	
  (NPS)	
  warned	
  in	
  a	
  recent	
  report	
  that	
  shale-­‐gas	
  
development	
  and	
  its	
  attendant	
  industrial	
  activity	
  may	
  degrade	
  visitor	
  experience	
  by	
  
negatively	
  impacting	
  air,	
  water,	
  and	
  sound	
  quality,	
  affect	
  night	
  sky	
  resources,	
  and	
  
strain	
  tourism	
  infrastructure	
  such	
  as	
  shopping,	
  lodging,	
  and	
  eating	
  establishments	
  
(NPS	
  2008).	
  Such	
  impacts	
  could	
  negatively	
  affect	
  visitor	
  levels,	
  especially	
  if	
  drilling	
  
occurs	
  near	
  park	
  boundaries	
  or	
  is	
  allowed	
  to	
  occur	
  inside	
  of	
  parks	
  or	
  state	
  forests.19	
  	
  
	
  
One	
  critical	
  variable	
  in	
  the	
  level	
  of	
  impact	
  of	
  drilling	
  on	
  outdoor	
  amenities	
  in	
  parks	
  
or	
  forests	
  is	
  whether	
  the	
  State	
  of	
  New	
  York	
  allows	
  drilling	
  within	
  them.	
  In	
  
Pennsylvania,	
  the	
  state	
  has	
  only	
  recently	
  begun	
  to	
  allow	
  drilling	
  permits	
  within	
  
parks,	
  which	
  has	
  sparked	
  widespread	
  controversy	
  (e.g.	
  Gilliland	
  2011).	
  While	
  
proponents	
  argue	
  that	
  gas	
  resources	
  under	
  state-­‐owned	
  lands	
  is	
  a	
  valuable	
  
commodity	
  and	
  a	
  boon	
  to	
  the	
  economy,	
  organizations	
  like	
  the	
  Sierra	
  Club	
  worry	
  that	
  
drilling	
  will	
  damage	
  or	
  destroy	
  some	
  of	
  state’s	
  most	
  valuable	
  outdoor	
  resources.	
  
Similar	
  debates	
  are	
  bound	
  to	
  take	
  place	
  in	
  the	
  STC	
  counties,	
  given	
  the	
  number	
  of	
  
parks	
  and	
  forests	
  within	
  the	
  vicinity.20	
  	
  
	
  
	
  

                                                
19	
  Many	
  of	
  the	
  region’s	
  recreational	
  resources	
  are	
  contained	
  in	
  state	
  parks,	
  managed	
  by	
  the	
  
Office	
  of	
  Parks,	
  Recreation,	
  and	
  Historic	
  Preservation,	
  and	
  state	
  forests,	
  managed	
  by	
  the	
  
DEC.	
  While	
  drilling	
  in	
  state	
  parks	
  is	
  less	
  likely,	
  drilling	
  already	
  occurs	
  regularly	
  in	
  state	
  
forests,	
  which	
  are	
  also	
  managed	
  for	
  other	
  resources	
  like	
  timber	
  and	
  game	
  (Hautaniemi	
  
2011).	
  	
  
20	
  Historically,	
  New	
  York	
  State	
  has	
  allowed	
  some	
  gas	
  drilling,	
  storage,	
  and	
  infrastructure	
  
within	
  state	
  parks;	
  for	
  example,	
  Allegany	
  State	
  Park	
  contains	
  gas	
  storage	
  ponds,	
  a	
  portion	
  of	
  
a	
  natural	
  gas	
  pipeline,	
  and	
  a	
  compression	
  station.	
  The	
  gas	
  stored	
  is	
  used	
  locally	
  by	
  the	
  park	
  
and	
  industry	
  as	
  well	
  as	
  transported	
  through	
  the	
  pipeline	
  to	
  customers	
  in	
  New	
  York	
  and	
  
Pennsylvania.	
  So,	
  while	
  gas	
  development	
  has	
  taken	
  place	
  within	
  parks,	
  the	
  caveat	
  remains	
  
that	
  horizontal	
  drilling	
  and	
  fracturing	
  is	
  a	
  more	
  industrial	
  process	
  than	
  traditional	
  drilling.	
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Labor	
  Supply	
  
	
  
While	
  most	
  drilling	
  phase	
  gas	
  workers	
  will	
  be	
  non-­‐local,	
  planners	
  still	
  worry	
  about	
  
the	
  overall	
  supply	
  of	
  labor	
  in	
  the	
  STC	
  region.	
  Many	
  of	
  the	
  tourism	
  assets	
  and	
  
facilities	
  in	
  the	
  region,	
  including	
  the	
  burgeoning	
  numbers	
  of	
  vineyards,	
  the	
  Watkins	
  
Glen	
  International,	
  hotels/motels.	
  Bed	
  and	
  Breakfasts,	
  RV	
  campgrounds,	
  
restaurants,	
  and	
  other	
  service-­‐related	
  businesses,	
  already	
  face	
  a	
  challenging	
  labor	
  
environment	
  and	
  struggle	
  to	
  fill	
  lower-­‐wage	
  and	
  temporary	
  positions.	
  	
  Two	
  key	
  
concerns	
  emerged	
  when	
  talking	
  with	
  economic	
  development	
  planners	
  and	
  business	
  
owners.	
  First,	
  will	
  the	
  gas	
  drilling	
  labor	
  market	
  put	
  additional	
  strains	
  on	
  the	
  labor	
  
supply	
  by	
  offering	
  better	
  paying	
  jobs	
  than	
  tourism	
  related	
  businesses	
  can	
  afford?	
  
From	
  an	
  economic	
  development	
  perspective,	
  better	
  paying	
  jobs	
  are	
  generally	
  seen	
  
as	
  a	
  plus.	
  From	
  a	
  small	
  business	
  owner	
  perspective,	
  however,	
  there	
  is	
  worry	
  that	
  
paying	
  workers	
  higher	
  wages	
  to	
  compete	
  with	
  gas	
  companies	
  is	
  not	
  economically	
  
feasible.	
  Second,	
  will	
  the	
  opening	
  of	
  additional	
  hotels,	
  restaurants,	
  and	
  other	
  service	
  
related	
  businesses,	
  to	
  meet	
  the	
  demand	
  of	
  gas	
  workers,	
  be	
  possible	
  given	
  the	
  limited	
  
labor	
  supply	
  in	
  the	
  region?	
  	
  
	
  
Discussion	
  &	
  Recommendations	
  
	
  
The	
  Cumulative	
  Impacts	
  of	
  Drilling	
  	
  
	
  
In	
  order	
  to	
  gauge	
  the	
  true	
  impact	
  of	
  gas	
  drilling	
  in	
  the	
  Marcellus	
  Shale	
  on	
  tourism	
  
and	
  tourism	
  development,	
  we	
  need	
  to	
  look	
  at	
  the	
  cumulative	
  impact	
  of	
  drilling	
  
across	
  the	
  STC	
  region.	
  Individual	
  gas	
  wells	
  and	
  drilling	
  activity,	
  while	
  disruptive	
  at	
  a	
  
local	
  scale,	
  will	
  likely	
  have	
  very	
  little	
  impact	
  on	
  the	
  tourism	
  sector.	
  Cumulatively,	
  
however,	
  the	
  regional	
  industrialization	
  associated	
  with	
  widespread	
  drilling	
  could	
  do	
  
substantial	
  damage	
  to	
  the	
  region’s	
  “brand,”	
  threatening	
  the	
  long-­‐term	
  growth	
  of	
  
tourism	
  here.	
  Increased	
  truck	
  traffic,	
  automobile	
  traffic,	
  air	
  pollution,	
  noise	
  
pollution,	
  and	
  industrial	
  accidents,	
  decreased	
  availability	
  of	
  hotel/motel	
  rooms,	
  
campground	
  spaces,	
  and	
  RV	
  parking,	
  negative	
  visual	
  impacts	
  from	
  multiple	
  drilling	
  
rigs	
  in	
  rural	
  view-­‐sheds,	
  storage	
  facilities,	
  gravel	
  pits,	
  and	
  compressor	
  stations,	
  
disruptions	
  to	
  wildlife	
  and	
  hunting	
  grounds,	
  fears	
  over	
  lake	
  and	
  stream	
  pollution	
  
and	
  many	
  other	
  associated	
  impacts	
  of	
  drilling	
  will	
  change	
  the	
  character	
  of	
  the	
  region	
  
from	
  pristine	
  and	
  rural	
  to	
  gritty	
  and	
  industrial.	
  If	
  so,	
  the	
  region’s	
  ability	
  to	
  attract	
  
tourism	
  may	
  be	
  damaged	
  in	
  the	
  long-­‐term,	
  as	
  the	
  perception	
  (and	
  reality)	
  of	
  the	
  
region	
  as	
  an	
  industrial	
  landscape	
  may	
  far	
  outlast	
  the	
  employment	
  and	
  monetary	
  
benefits	
  of	
  gas	
  drilling.	
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The	
  Pace	
  and	
  Scale	
  of	
  Gas	
  Drilling	
  are	
  Crucial	
  
	
  
The	
  pace	
  and	
  scale	
  of	
  gas	
  drilling	
  will	
  be	
  a	
  crucial	
  determinant	
  of	
  the	
  overall	
  impact	
  
on	
  the	
  tourism	
  economy	
  in	
  the	
  Southern	
  Tier.21	
  	
  Nearly	
  every	
  negative	
  impact	
  of	
  
drilling	
  discussed	
  here	
  could	
  be	
  more	
  or	
  less	
  disruptive	
  depending	
  on	
  the	
  pace	
  and	
  
scale	
  of	
  drilling;	
  fewer	
  permits	
  per	
  year	
  means	
  a	
  lower	
  volume	
  of	
  truck	
  traffic	
  on	
  
primary	
  and	
  secondary	
  roads,	
  fewer	
  visual	
  impacts	
  and	
  less	
  chance	
  of	
  multiple	
  rigs	
  
in	
  view-­‐sheds,	
  an	
  increased	
  but	
  not	
  overwhelming	
  demand	
  on	
  hotel	
  rooms	
  and	
  
short-­‐term	
  accommodations,	
  fewer	
  pressures	
  placed	
  on	
  the	
  local	
  labor	
  supply	
  (and	
  
more	
  time	
  to	
  train	
  a	
  local	
  workforce	
  to	
  take	
  advantage	
  of	
  drilling	
  phase	
  jobs),	
  and	
  so	
  
on.	
  	
  	
  
	
  
There	
  are	
  natural	
  determinants	
  on	
  how	
  widespread	
  drilling	
  will	
  be	
  in	
  a	
  particular	
  
county	
  or	
  town,	
  mostly	
  around	
  the	
  performance	
  of	
  wells	
  in	
  that	
  area.	
  The	
  most	
  
productive	
  Marcellus	
  wells	
  tend	
  to	
  be	
  in	
  the	
  “fairway,”	
  the	
  deepest	
  and	
  most	
  highly	
  
pressurized	
  areas	
  of	
  the	
  Shale	
  and	
  the	
  most	
  promising	
  area	
  for	
  gas	
  exploration	
  (CCE	
  
2009).	
  	
  In	
  the	
  STC	
  region,	
  Chemung	
  and	
  Steuben	
  County	
  will	
  likely	
  see	
  more	
  gas	
  
drilling	
  activity	
  than	
  Schuyler	
  County,	
  at	
  least	
  initially,	
  because	
  of	
  their	
  location	
  
relative	
  to	
  the	
  fairway.	
  There	
  are	
  some	
  industry-­‐side	
  constraints	
  on	
  pace	
  and	
  scale	
  
as	
  well,	
  like	
  the	
  availability	
  of	
  drilling	
  equipment	
  and	
  work	
  crews.	
  	
  
	
  
Despite	
  similar	
  natural	
  and	
  industry	
  constraints,	
  Pennsylvania	
  is	
  currently	
  
experiencing	
  the	
  effects	
  of	
  rapid	
  and	
  widespread	
  drilling	
  activity.	
  The	
  landscape	
  has	
  
quickly	
  shifted	
  from	
  rural	
  and	
  agricultural	
  to	
  industrial.	
  	
  In	
  addition	
  to	
  these	
  
physical	
  changes,	
  Bradford	
  County,	
  PA	
  officials	
  are	
  also	
  struggling	
  to	
  cope	
  with	
  an	
  
increase	
  in	
  rents,	
  30%	
  more	
  emergency	
  calls,	
  rising	
  traffic,	
  and	
  busier	
  courts	
  and	
  
jails	
  due	
  to	
  increased	
  drilling	
  activity,	
  all	
  without	
  an	
  increase	
  in	
  associated	
  funding	
  
for	
  services	
  (Legere	
  2010).	
  	
  
	
  
The	
  natural	
  gas	
  that	
  lies	
  beneath	
  the	
  STC	
  region	
  will	
  remain	
  there	
  until	
  drilling	
  
occurs,	
  and	
  once	
  it	
  occurs,	
  the	
  region	
  will	
  have	
  just	
  one	
  chance	
  at	
  maximizing	
  the	
  
long-­‐term	
  benefits	
  of	
  such	
  a	
  valuable	
  natural	
  resource	
  (Christopherson	
  2010).	
  If	
  
drilling	
  is	
  to	
  occur,	
  a	
  slower	
  and	
  more	
  deliberate	
  approach	
  seems	
  to	
  be	
  the	
  most	
  
prudent	
  path;	
  from	
  the	
  perspective	
  of	
  tourism	
  and	
  tourism	
  development,	
  a	
  
controlled	
  pace	
  of	
  drilling	
  should	
  be	
  far	
  preferable	
  to	
  the	
  pace	
  and	
  scale	
  of	
  activity	
  in	
  
places	
  like	
  Pennsylvania	
  and	
  Wyoming.	
  	
  
	
  
Local	
  Governments	
  Have	
  the	
  Tools	
  to	
  Mitigate	
  Some	
  Drilling	
  Impacts	
  
	
  
Municipal	
  and	
  County	
  governments	
  have	
  many	
  tools	
  at	
  their	
  disposal	
  to	
  help	
  
mitigate	
  the	
  impacts	
  of	
  gas	
  development.	
  Municipalities	
  have	
  the	
  ability	
  to	
  regulate	
  
many	
  of	
  the	
  industrial	
  developments	
  associated	
  with	
  gas	
  drilling,	
  like	
  drilling	
  rigs,	
  
                                                
21	
  Pace	
  refers	
  to	
  the	
  time	
  frame	
  within	
  which	
  gas	
  extraction	
  takes	
  place;	
  scale	
  refers	
  to	
  the	
  
number	
  of	
  wells	
  drilled	
  in	
  the	
  region	
  annually	
  (Christopherson	
  and	
  Rightor,	
  2011).	
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compressor	
  stations,	
  pipelines,	
  water	
  storage,	
  gravel	
  pits,	
  equipment	
  depots,	
  water	
  
extraction	
  sites,	
  and	
  waste	
  disposal	
  areas.	
  	
  Regulations	
  may	
  be	
  imposed	
  through	
  
comprehensive	
  planning	
  and	
  zoning,	
  or	
  during	
  the	
  site	
  planning	
  process.	
  These	
  
regulations	
  might	
  address	
  the	
  location,	
  size,	
  appearance,	
  or	
  operation	
  of	
  gas	
  related	
  
infrastructure,	
  buildings	
  and	
  sites,	
  and	
  should	
  be	
  developed	
  and	
  passed	
  with	
  the	
  
intention	
  of	
  mitigating	
  the	
  impacts	
  of	
  gas	
  development	
  on	
  tourism	
  as	
  well	
  as	
  other	
  
economic	
  sectors	
  and	
  the	
  local	
  environment.	
  	
  
	
  
Municipalities	
  approving	
  large	
  development	
  plans	
  related	
  to	
  industry,	
  such	
  as	
  
hotels,	
  motels,	
  man-­‐camps,	
  and	
  office	
  buildings,	
  should	
  include	
  conditions	
  regarding	
  
possible	
  changes	
  to	
  design	
  and	
  use	
  after	
  drilling	
  activity	
  ends.	
  Advanced	
  planning	
  
for	
  local	
  needs	
  will	
  help	
  maximize	
  the	
  utility	
  of	
  these	
  investments	
  in	
  capital	
  and	
  
infrastructure	
  for	
  the	
  needs	
  of	
  local	
  residents	
  in	
  the	
  long-­‐term.	
  
	
  
Municipal	
  governments	
  can	
  also	
  ensure	
  that	
  when	
  gas	
  leases	
  are	
  drawn	
  up,	
  drilling	
  
companies	
  are	
  required	
  to	
  restore	
  and	
  make	
  improvements	
  to	
  the	
  well	
  pad	
  and	
  
drilling	
  site	
  at	
  the	
  end	
  of	
  the	
  lease.	
  Site	
  restoration	
  can	
  help	
  ensure	
  that	
  the	
  visual	
  
impacts	
  of	
  drilling	
  are	
  minimized	
  at	
  the	
  end	
  of	
  the	
  drilling	
  phase.	
  	
  
	
  
With	
  regards	
  to	
  the	
  impacts	
  on	
  roads	
  and	
  traffic	
  congestion,	
  it	
  is	
  important	
  that	
  
governments	
  conduct	
  a	
  comprehensive	
  truck	
  traffic	
  impact	
  study	
  and	
  document	
  
baseline	
  road	
  conditions	
  that	
  would	
  calculate	
  the	
  monetary	
  value	
  of	
  remaining	
  road	
  
life.	
  Governments	
  should	
  consider	
  developing	
  road	
  use	
  agreements	
  (RUA)	
  at	
  the	
  
time	
  of	
  permitting	
  that	
  would	
  require	
  operators	
  to	
  offset	
  the	
  predicted	
  loss	
  of	
  life	
  of	
  
roadway	
  infrastructure	
  (for	
  details,	
  see	
  Randall	
  2010).	
  Municipalities	
  should	
  also	
  
consider	
  developing	
  systems	
  for	
  route	
  management,	
  including	
  agreements	
  on	
  by-­‐
pass	
  routes	
  that	
  would	
  serve	
  the	
  industry	
  while	
  relieving	
  pressure	
  on	
  heavily	
  
trafficked	
  roads.	
  	
  
	
  
Changes	
  Are	
  Needed	
  in	
  the	
  Room	
  Tax	
  
	
  
The	
  permanent	
  resident	
  exclusion	
  in	
  the	
  room	
  tax	
  laws	
  of	
  the	
  STC	
  counties	
  is	
  an	
  
area	
  where	
  immediate	
  action	
  could	
  be	
  taken	
  to	
  protect	
  the	
  resources	
  necessary	
  for	
  
tourism	
  promotion	
  and	
  development.	
  Even	
  if	
  tax	
  revenues	
  increase	
  from	
  gas	
  drilling	
  
business,	
  they	
  will	
  likely	
  not	
  keep	
  pace	
  with	
  overall	
  occupancy	
  levels,	
  as	
  is	
  the	
  case	
  
in	
  Bradford	
  County,	
  PA	
  (see	
  above).	
  	
  These	
  additional	
  revenues	
  will	
  be	
  crucial	
  
resources	
  for	
  tourism	
  promoters	
  as	
  they	
  struggle	
  to	
  counteract	
  the	
  negative	
  impacts	
  
of	
  gas	
  drilling.	
  Counties	
  should	
  eliminate	
  the	
  permanent	
  resident	
  exclusion	
  in	
  room	
  
tax	
  laws,	
  in	
  order	
  to	
  capture	
  all	
  revenues	
  associated	
  with	
  hotel	
  and	
  motel	
  room	
  
sales.	
  
	
  
Before	
  counties	
  make	
  changes	
  to	
  their	
  room	
  tax	
  laws,	
  however,	
  two	
  points	
  should	
  
be	
  considered.	
  First,	
  changing	
  the	
  law	
  might	
  negatively	
  impact	
  some	
  businesses	
  that	
  
use	
  the	
  exclusion	
  when	
  housing	
  short-­‐term	
  employees.	
  For	
  example,	
  Corning	
  
Incorporated	
  houses	
  their	
  summer	
  interns	
  in	
  local	
  hotel	
  rooms	
  and	
  benefits	
  from	
  
permanent	
  resident	
  status.	
  It	
  is	
  worth	
  explaining	
  to	
  them	
  the	
  greater	
  community	
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benefit	
  to	
  be	
  gained	
  from	
  eliminating	
  the	
  exclusion.	
  	
  Second,	
  changing	
  the	
  law	
  will	
  
likely	
  negatively	
  impact	
  low-­‐income	
  individuals	
  and	
  households	
  who	
  rely	
  on	
  daily	
  
or	
  weekly	
  hotel/motel	
  rentals	
  as	
  their	
  primary	
  option	
  for	
  housing,	
  as	
  well	
  as	
  
protective	
  housing	
  agencies	
  and	
  emergency	
  services	
  organizations	
  (e.g.	
  the	
  Red	
  
Cross)	
  that	
  house	
  displaced	
  families	
  in	
  hotel	
  and	
  motel	
  rooms.	
  Appropriate	
  
measures	
  should	
  be	
  taken	
  to	
  ensure	
  a	
  supply	
  of	
  temporary	
  housing	
  for	
  those	
  
agencies	
  and	
  to	
  protect	
  vulnerable	
  populations	
  from	
  sudden	
  housing	
  price	
  
increases.	
  
	
  
Common	
  Sense	
  Measures	
  Will	
  Reduce	
  the	
  Visual	
  Impacts	
  of	
  Drilling	
  
	
  
Some	
  common-­‐sense	
  steps	
  in	
  site	
  design	
  and	
  operations	
  should	
  be	
  taken	
  by	
  the	
  gas	
  
companies	
  to	
  reduce	
  the	
  visual	
  impacts	
  of	
  drilling	
  activity.	
  Drilling	
  rigs,	
  pads,	
  
compressor	
  stations,	
  wellheads,	
  retention	
  ponds,	
  and	
  other	
  drilling	
  equipment	
  can	
  
be	
  camouflaged	
  or	
  hidden	
  from	
  view.	
  Compressor	
  stations	
  that	
  have	
  structures	
  built	
  
around	
  them	
  produce	
  much	
  less	
  noise	
  pollution.	
  Equipment	
  and	
  buildings	
  that	
  are	
  
painted	
  in	
  natural	
  colors	
  are	
  much	
  less	
  visually	
  intrusive	
  than	
  those	
  that	
  are	
  not	
  
(see	
  figure	
  3).	
  Drilling	
  pads	
  and	
  equipment	
  can	
  be	
  hidden	
  from	
  view	
  of	
  the	
  road	
  
through	
  the	
  construction	
  of	
  earthen	
  berms,	
  which	
  also	
  protect	
  against	
  wastewater	
  
spills	
  and	
  reduce	
  overall	
  levels	
  of	
  noise	
  pollution.	
  Well	
  pads	
  that	
  are	
  quickly	
  and	
  
carefully	
  restored	
  also	
  take	
  less	
  of	
  a	
  visual	
  toll.	
  Many	
  of	
  these	
  measures	
  could	
  be	
  
included	
  in	
  regulations	
  developed	
  by	
  local	
  governments.	
  	
  	
  	
  	
  
	
  
Tourism	
  Firms	
  and	
  Organizations	
  Should	
  be	
  Proactive	
  
	
  
Tourism	
  businesses	
  and	
  related	
  organizations	
  and	
  agencies	
  (e.g.	
  Chambers	
  of	
  
Commerce)	
  should	
  take	
  steps	
  to	
  mitigate	
  the	
  impacts	
  of	
  drilling	
  and	
  attendant	
  
influxes	
  of	
  gas	
  workers.	
  Given	
  that	
  other	
  gas	
  drilling	
  areas	
  have	
  seen	
  a	
  dramatic	
  
decrease	
  in	
  the	
  availability	
  of	
  hotel	
  and	
  motel	
  rooms,	
  businesses	
  and	
  agencies	
  can	
  
begin	
  working	
  to	
  secure	
  agreements	
  with	
  hotels	
  and	
  other	
  lodging	
  establishments	
  
to	
  reserve	
  a	
  percentage	
  of	
  rooms	
  for	
  non-­‐gas	
  related	
  customers	
  during	
  annual	
  
festivals	
  and	
  other	
  large	
  tourism	
  events,	
  when	
  demand	
  reaches	
  its	
  peak.	
  If	
  gas	
  
drilling	
  in	
  the	
  STC	
  region	
  does	
  proceed,	
  the	
  tourism	
  sector	
  will	
  have	
  the	
  opportunity	
  
to	
  access	
  new	
  markets.	
  	
  Tourism	
  development	
  strategies	
  that	
  successfully	
  target	
  gas	
  
workers	
  and	
  their	
  families	
  will	
  capture	
  and	
  keep	
  local	
  some	
  of	
  the	
  gas	
  revenues	
  that	
  
otherwise	
  would	
  leave	
  the	
  region,	
  and	
  might	
  help	
  to	
  alleviate	
  some	
  of	
  the	
  insider-­‐
outsider	
  tensions	
  that	
  are	
  prevalent	
  in	
  other	
  gas	
  producing	
  regions.	
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Appendix	
  A:	
  	
  Information	
  on	
  Qualitative	
  Interviews	
  
	
  
In	
  addition	
  to	
  the	
  economic,	
  spatial,	
  and	
  comparative	
  research	
  referenced	
  in	
  the	
  
above	
  report,	
  I	
  consulted	
  with	
  the	
  following	
  individuals	
  and	
  organizations	
  who	
  were	
  
generous	
  with	
  their	
  time	
  and	
  expertise	
  related	
  to	
  tourism	
  and/or	
  gas	
  drilling:	
  
	
  

• Marcia	
  Weber,	
  Executive	
  Director	
  of	
  	
  Southern	
  Tier	
  Central	
  Regional	
  
Planning	
  and	
  Development	
  Board	
  

• Susan	
  Christopherson,	
  Professor	
  of	
  City	
  and	
  Regional	
  Planning	
  at	
  Cornell	
  
University	
  

• Christian	
  Harris,	
  Labor	
  Market	
  Analyst	
  at	
  the	
  New	
  York	
  State	
  Department	
  of	
  
Labor	
  

• Jeffrey	
  Jacquet,	
  PhD	
  candidate	
  in	
  the	
  Department	
  of	
  Natural	
  Resources	
  at	
  
Cornell	
  University	
  

• George	
  Frantz,	
  Principal	
  at	
  George	
  R.	
  Frantz	
  &	
  Associates	
  
• C.J.	
  Randall,	
  Cornell	
  University	
  
• Tom	
  Knipe,	
  Cornell	
  University	
  
• Peggy	
  Coleman,	
  President	
  of	
  the	
  Steuben	
  County	
  Conference	
  &	
  Visitors	
  

Bureau	
  
• Fred	
  Bonn,	
  Director	
  of	
  the	
  Ithaca	
  /	
  Tompkins	
  County	
  Convention	
  &	
  Visitors	
  

Bureau	
  
• Andrew	
  Zepp,	
  Executive	
  Director	
  of	
  the	
  Finger	
  Lakes	
  Land	
  Trust	
  
• Danielle	
  Hautaniemi,	
  Director	
  of	
  Planning	
  &	
  Community	
  Development	
  for	
  

Cornell	
  Cooperative	
  Extension,	
  Schuyler	
  County	
  
• Meghan	
  Thoreau	
  Jacquet,	
  Planner	
  at	
  Southern	
  Tier	
  Central	
  Regional	
  Planning	
  

and	
  Development	
  Board	
  	
  	
  	
  	
  	
  	
  
	
  
I	
  also	
  spoke	
  with	
  several	
  small	
  business	
  owners	
  in	
  Bradford	
  County,	
  PA,	
  all	
  of	
  whom	
  
wished	
  to	
  remain	
  anonymous	
  in	
  the	
  findings	
  of	
  this	
  report.	
  I	
  thank	
  them	
  for	
  their	
  
participation.	
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Appendix	
  B:	
  	
  Employment	
  in	
  the	
  Gas	
  Drilling	
  Industry	
  
	
  
The	
  vast	
  majority	
  of	
  the	
  employment	
  generated	
  by	
  natural	
  extraction	
  is	
  
concentrated	
  in	
  the	
  “drilling	
  phase,”	
  a	
  labor	
  intensive	
  period	
  where	
  well	
  pads	
  are	
  
cleared,	
  drilled,	
  fracked,	
  and	
  restored,	
  and	
  gas	
  pipelines	
  are	
  laid.	
  	
  A	
  recent	
  study	
  of	
  
drilling	
  in	
  Pennsylvania,	
  for	
  example,	
  found	
  that	
  the	
  drilling	
  phase	
  accounted	
  for	
  
98%	
  of	
  the	
  gas	
  industry	
  workforce	
  (MSETC	
  2009,	
  MSETC	
  2010).	
  Depending	
  on	
  the	
  
overall	
  pace	
  and	
  scale	
  of	
  drilling	
  and	
  the	
  production	
  performance	
  of	
  wells,	
  the	
  
“drilling	
  phase”	
  will	
  likely	
  last	
  10-­‐15	
  years.	
  Because	
  job	
  growth	
  is	
  so	
  concentrated	
  in	
  
this	
  relatively	
  short	
  drilling	
  phase,	
  and	
  because	
  drilling	
  activity	
  can	
  quickly	
  increase	
  
and	
  decline	
  in	
  a	
  given	
  area,	
  natural	
  gas	
  development	
  can	
  conform	
  to	
  a	
  pattern	
  of	
  
boom	
  and	
  bust	
  observed	
  in	
  other	
  types	
  of	
  natural	
  resource	
  development	
  activities	
  
(Jacquet	
  2009,	
  Christopherson	
  2010).	
  	
  	
  	
  	
  
	
  
	
  As	
  compared	
  to	
  local	
  tourism	
  employment,	
  job	
  growth	
  from	
  drilling	
  in	
  the	
  STC	
  
region	
  will	
  likely	
  benefit	
  mostly	
  non-­‐local	
  workers.	
  	
  During	
  the	
  drilling	
  phase,	
  many	
  
of	
  the	
  1150	
  full	
  time	
  equivalent	
  (FTE)	
  local	
  positions	
  created	
  per	
  100	
  wells	
  will	
  go	
  
to	
  drilling	
  crews	
  coming	
  from	
  outside	
  the	
  region	
  (Jacquet	
  2006,	
  2011).	
  In	
  
Pennsylvania,	
  for	
  example,	
  the	
  Marcellus	
  shale	
  industry	
  has	
  relied	
  heavily	
  on	
  “out-­‐
of-­‐town”	
  workforces	
  to	
  meet	
  their	
  needs	
  (Jacquet	
  2011).	
  While	
  “production	
  phase”	
  
jobs	
  tend	
  to	
  be	
  longer	
  term,	
  locally	
  hired,	
  and	
  well	
  paid,	
  they	
  represent	
  only	
  a	
  small	
  
portion	
  of	
  the	
  overall	
  natural	
  gas	
  workforce.	
  	
  
	
  
Not	
  surprisingly,	
  across	
  the	
  United	
  States,	
  job	
  growth	
  from	
  gas	
  extraction	
  is	
  
concentrated	
  in	
  states	
  where	
  energy	
  companies	
  are	
  headquartered,	
  as	
  engineers,	
  
lawyers,	
  corporate	
  managers,	
  and	
  consultants	
  tend	
  to	
  cluster	
  in	
  those	
  cities	
  and	
  
states	
  (see	
  figure	
  2).	
  	
  
	
  

	
  
Figure	
  2:	
  Location	
  of	
  Job	
  Growth	
  in	
  Natural	
  Gas	
  Industry	
  2006-­2008	
  
Source:	
  IHS	
  Global	
  Insight	
  (2009)



 25 

	
  
	
  
Appendix	
  C:	
  	
  



 26 

Appendix	
  D:	
  Visual	
  Impact	
  Images22	
  
	
  

Water	
  impoundment	
  site	
  

	
  

	
  
Nighttime	
  “open	
  flaring”	
  of	
  a	
  gas	
  well	
  
                                                
22	
  All	
  images	
  are	
  from	
  Bradford	
  County,	
  Pennsylvania	
  and	
  are	
  courtesy	
  of	
  George	
  Frantz,	
  
Sarita	
  Rose	
  Upadhyay	
  and	
  Min	
  Bu	
  (2010).	
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Water	
  Withdrawal	
  Site	
  

	
  

	
  

Gas	
  Compressor	
  Station	
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Well	
  pads	
  and	
  brine	
  pits	
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Well	
  pad	
  from	
  scenic	
  overview	
  in	
  PA	
  

	
  

	
  

Natural	
  Gas	
  Pipeline	
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Pipeline	
  Construction	
  (photo	
  Carol	
  Chock)	
  

	
  

Well	
  Pad	
  Preparation	
  (photo	
  Carol	
  Chock)
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Distance 1.0 miles 
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Distance:	
  1,500	
  feet	
  

	
  

	
  

Distance:	
  1,000	
  feet	
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