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Attachment	
  B:	
  Scenario	
  assumptions	
  
	
  

A. Technical	
  assumptions	
  
	
  

1. All	
  scenarios:	
  
	
  

• A	
  12	
  percent	
  peak	
  margin	
  is	
  maintained	
  for	
  all	
  hours	
  in	
  the	
  year.	
  
• No	
  changes	
  are	
  made	
  to	
  the	
  generation	
  portfolio	
  of	
  PacifiCorp	
  until	
  2020.	
  	
  It	
  is	
  assumed	
  that	
  any	
  

deficits	
  projected	
  by	
  PacifiCorp	
  will	
  be	
  met	
  by	
  purchases.	
  
• Generation	
  elements	
  added	
  after	
  2020	
  are	
  for	
  Utah	
  demand	
  only.	
  
• All	
  renewable	
  resources	
  are	
  in-­‐state	
  resources.	
  
• Existing	
  wind	
  capacity	
  is	
  modeled	
  as	
  a	
  new	
  in-­‐state	
  resource,	
  for	
  convenience.	
  	
  This	
  results	
  in	
  

somewhat	
  higher	
  cost	
  estimates.	
  	
  
• DSM	
  Class	
  I	
  capacity	
  in	
  2010	
  will	
  continue	
  to	
  be	
  available	
  up	
  to	
  2020.	
  
• Interruptible	
  capacity	
  will	
  grow	
  from	
  the	
  2010	
  value	
  in	
  proportion	
  to	
  growth	
  in	
  peak	
  demand.	
  
• Existing	
  PacifiCorp	
  hydropower	
  and	
  geothermal	
  capacity	
  in	
  the	
  East	
  section	
  attributable	
  to	
  Utah	
  

(125	
  MW	
  at	
  75	
  percent	
  of	
  the	
  East	
  section	
  total	
  of	
  156	
  MW)	
  is	
  maintained	
  as	
  part	
  of	
  existing	
  
capacity	
  throughout	
  the	
  2010	
  to	
  2050	
  period.	
  	
  

• PacifiCorp,	
  like	
  other	
  utilities,	
  engages	
  in	
  both	
  sales	
  and	
  purchases	
  of	
  electricity.	
  	
  The	
  supply	
  
scenarios	
  and	
  demand	
  projections	
  in	
  this	
  study	
  exclude	
  all	
  such	
  transactions.	
  	
  This	
  gives	
  rise	
  to	
  
some	
  anomalies	
  in	
  the	
  2010	
  to	
  2019	
  period,	
  but	
  these	
  are	
  not	
  relevant	
  to	
  the	
  cost	
  and	
  planning	
  
discussion.	
  	
  It	
  is	
  assumed	
  that	
  gaps	
  would	
  be	
  met	
  by	
  purchases	
  in	
  this	
  period.	
  	
  After	
  2020,	
  this	
  
study	
  assumes	
  that	
  all	
  generation	
  needed	
  is	
  within	
  Utah.	
  	
  

• Additions	
  to	
  capacity	
  planned	
  by	
  PacifiCorp	
  in	
  the	
  March	
  2010	
  IRP	
  update	
  for	
  the	
  2010	
  to	
  2020	
  
period	
  are	
  maintained	
  in	
  all	
  scenarios.	
  	
  About	
  75	
  percent	
  of	
  the	
  planned	
  eastern	
  section	
  
additions	
  are	
  allocated	
  to	
  the	
  PacifiCorp’s	
  Utah	
  service	
  area.	
  

	
  

2. Business-­as-­Usual	
  scenario:	
  
	
  

• As	
  noted	
  the	
  BAU	
  scenario	
  is	
  NOT	
  the	
  trajectory	
  of	
  PacifiCorp	
  investments	
  in	
  the	
  future.	
  	
  Rather,	
  
it	
  is	
  a	
  reference	
  scenario	
  that	
  has	
  continued	
  major	
  reliance	
  on	
  coal,	
  with	
  natural	
  gas	
  providing	
  a	
  
supplementary	
  role,	
  as	
  at	
  present.	
  

• Existing	
  fossil	
  fuel	
  plants	
  are	
  retired	
  at	
  60	
  years.	
  	
  
• No	
  CO2	
  emission	
  controls	
  or	
  constraints	
  are	
  assumed.	
  

	
  

3. Nuclear/CCS	
  scenario:	
  
	
  

• The	
  nuclear	
  and	
  coal	
  with	
  carbon	
  capture	
  and	
  storage	
  capacity	
  will	
  be	
  about	
  equal.	
  	
  	
  
• Nuclear	
  reactors	
  are	
  not	
  assumed	
  to	
  have	
  the	
  currently	
  sold	
  large	
  unit	
  sizes.	
  	
  Rather,	
  it	
  is	
  implicit	
  

that	
  if	
  large	
  sizes	
  are	
  built,	
  the	
  excess	
  power	
  will	
  be	
  sold	
  out	
  of	
  state	
  or	
  that	
  smaller	
  sizes	
  will	
  be	
  
available.	
  	
  This	
  assumption	
  provides	
  a	
  rather	
  optimistic	
  view	
  of	
  nuclear	
  power	
  financially,	
  as	
  
discussed	
  in	
  Chapter	
  VI.	
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• Existing	
  fossil	
  fuel	
  plants	
  are	
  retired	
  at	
  40	
  years,	
  but	
  the	
  retirements	
  between	
  2010	
  and	
  2020	
  are	
  
kept	
  at	
  60	
  years.	
  

• A	
  medium	
  level	
  of	
  efficiency	
  will	
  be	
  achieved	
  relative	
  to	
  the	
  BAU	
  scenario.	
  
• CCS	
  will	
  result	
  in	
  the	
  storage	
  of	
  80	
  percent	
  of	
  CO2	
  emissions	
  from	
  coal	
  with	
  CCS	
  plants.	
  

	
  

4. Renewable	
  scenarios	
  
	
  

• All	
  renewable	
  resources	
  will	
  be	
  within	
  the	
  state	
  of	
  Utah.	
  
• Existing	
  fossil	
  fuel	
  plants	
  are	
  retired	
  at	
  40	
  years,	
  but	
  the	
  retirements	
  between	
  2010	
  and	
  2020	
  are	
  

kept	
  at	
  60	
  years.	
  
• A	
  somewhat	
  higher	
  level	
  of	
  efficiency	
  than	
  the	
  Nuclear/CCS	
  scenario	
  will	
  be	
  achieved.	
  
• CCS	
  will	
  result	
  in	
  gradually	
  rising	
  CO2	
  storage,	
  up	
  to	
  80	
  percent	
  of	
  CO2	
  emissions	
  from	
  combined	
  

cycle	
  natural	
  gas-­‐fired	
  power	
  plants	
  by	
  2050	
  in	
  the	
  Renewables/Natural	
  Gas/CCS	
  scenario.	
  
• Wind	
  and	
  solar	
  resources	
  will	
  be	
  added	
  in	
  proportion	
  to	
  each	
  other	
  and	
  to	
  storage	
  to	
  maintain	
  

the	
  reliability	
  requirement	
  of	
  12	
  percent	
  reserve	
  margin	
  over	
  the	
  peak	
  hour.	
  	
  Note	
  that	
  in	
  the	
  
case	
  of	
  the	
  renewable	
  scenarios,	
  the	
  peak	
  demand	
  is	
  a	
  relational	
  system	
  peak,	
  as	
  explained	
  in	
  
Chapter	
  2.	
  	
  That	
  is,	
  it	
  occurs	
  when	
  the	
  solar,	
  wind,	
  and	
  storage	
  resources	
  are	
  the	
  lowest	
  in	
  
relation	
  to	
  the	
  demand.	
  	
  It	
  may	
  occur	
  at	
  times	
  of	
  relatively	
  low	
  demand,	
  or	
  it	
  may	
  not.	
  	
  It	
  will	
  
vary	
  from	
  one	
  year	
  to	
  the	
  next.	
  	
  	
  

• Year-­‐to-­‐year	
  variations	
  in	
  solar	
  and	
  wind	
  data	
  are	
  not	
  taken	
  into	
  account.	
  
	
  
	
  

B. Economic	
  parameters	
  
	
  
Table	
  B-­‐1	
   Capital	
  costs	
  used	
  for	
  constructing	
  the	
  base	
  case	
  cost	
  estimates	
  

All-­‐in	
  capital	
  costs,	
  $/kW,	
  except	
  cavern	
   	
  
Nuclear	
  (Note	
  1)	
   $8,000	
  
Coal	
  no	
  CCS,	
  BAU	
   $3,000	
  
Natural	
  gas	
  combined	
  cycle	
   $1,250	
  
Wind	
   $2,200	
  
Concentrating	
  solar	
  power,	
  no	
  storage	
  (Note	
  2)	
   $2,200	
  
Geothermal	
  Utah	
  average	
   $5,300	
  
CAES	
  compressor	
   $300	
  
CAES	
  expander	
   $400	
  

CAES	
  balance	
  of	
  system	
   $300	
  
CAES	
  cavern	
  $/kWh	
  (Note	
  3)	
   $3	
  

Notes:	
  1.	
  Nuclear	
  cost	
  estimates	
  for	
  new	
  projects	
  vary	
  a	
  great	
  deal	
  and	
  have	
  been	
  esimtated	
  in	
  the	
  range	
  of	
  $6,000	
  
to	
  $10,000	
  per	
  kW	
  (all-­‐in	
  costs,	
  including	
  allowance	
  for	
  funds	
  during	
  construction).	
  	
  The	
  Florida	
  Power	
  and	
  Light	
  
analysis	
  [delivered]	
  to	
  the	
  public	
  utilies	
  commission	
  of	
  that	
  state	
  estimates	
  all-­‐in	
  costs	
  for	
  nuclear	
  as	
  75	
  percent	
  
larger	
  than	
  overnight	
  costs.125	
  	
  Hence	
  a	
  range	
  of	
  $4,000	
  to	
  $6,000	
  for	
  all-­‐in	
  costs	
  translates	
  into	
  a	
  cost	
  range	
  of	
  
about	
  $7000	
  to	
  $10,000.	
  	
  The	
  Progress	
  Energy	
  project	
  in	
  Florida	
  is	
  estimated	
  at	
  $22	
  billion	
  for	
  2,200	
  MW,	
  but	
  this	
  
includes	
  about	
  $3	
  billion	
  for	
  transmission.	
  	
  Net	
  of	
  transmission,	
  the	
  cost	
  is	
  over	
  $8,600	
  per	
  kW.	
  	
  It	
  should	
  be	
  noted	
  
that	
  both	
  projects	
  are	
  heavily	
  subidized	
  by	
  a	
  Construction	
  Work	
  in	
  Progress	
  charge	
  to	
  ratepayers.	
  	
  The	
  South	
  Texas	
  
Project	
  of	
  2,700	
  MW	
  is	
  estimated	
  at	
  $18.2	
  billion,	
  or	
  about	
  $6,740	
  per	
  kW,	
  but	
  it	
  should	
  be	
  noted	
  that	
  even	
  before	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
125	
  FPL	
  2007,	
  p.	
  250	
  of	
  the	
  251	
  page	
  pdf	
  file	
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project	
  construction	
  began	
  costs	
  estimates	
  rose	
  more	
  than	
  three-­‐fold	
  from	
  less	
  than	
  $6	
  billion	
  in	
  2007	
  to	
  $18.2	
  
billion	
  in	
  late	
  2009.126	
  
2.	
  No	
  concentrating	
  solar	
  power	
  plants	
  are	
  included	
  in	
  this	
  study	
  until	
  2020	
  (in	
  the	
  eUtah	
  scenario)	
  and	
  until	
  2025	
  
in	
  the	
  Renewables/natural	
  gas	
  scenario.	
  	
  The	
  estimated	
  cost	
  used	
  for	
  CSP	
  in	
  the	
  2020	
  to	
  2050	
  period	
  is	
  projected	
  
for	
  the	
  2020	
  to	
  2030	
  decade.	
  	
  See,	
  for	
  instance,	
  CEC	
  2009,	
  p.	
  20.	
  
3.	
  The	
  CAES	
  cavern	
  cost	
  is	
  per	
  kWh.	
  	
  For	
  CAES,	
  EPRI-­‐DOE	
  2004	
  has	
  been	
  used	
  as	
  the	
  basic	
  source.127	
  	
  The	
  capital	
  
costs	
  for	
  CAES	
  in	
  the	
  EPRI-­‐DOE	
  report	
  have	
  been	
  doubled	
  for	
  2010,	
  in	
  keeping	
  with	
  the	
  cost	
  escalation	
  of	
  wind	
  and	
  
NGCC,	
  and	
  kept	
  constant	
  thereafter.	
  	
  No	
  cost	
  reduction	
  due	
  to	
  extensive	
  deployment	
  is	
  assumed.	
  	
  The	
  cavern	
  cost	
  
for	
  solution-­‐mined	
  salt	
  caverns	
  in	
  the	
  EPRI-­‐DOE	
  report	
  is	
  estimated	
  at	
  $1.75	
  per	
  kWh	
  for	
  a	
  10-­‐hour	
  storage	
  cavern,	
  
with	
  costs	
  going	
  down	
  for	
  larger	
  storage	
  times	
  and	
  vice	
  versa	
  (EPRI-­‐DOE	
  2004	
  Table	
  15-­‐1	
  (p.	
  15-­‐3)).	
  	
  Since	
  the	
  
storage	
  amounts	
  in	
  this	
  report	
  are	
  longer	
  than	
  10	
  hours,	
  a	
  reference	
  value	
  of	
  $1.50	
  was	
  assumed	
  in	
  the	
  context	
  of	
  
the	
  study	
  and	
  doubled	
  to	
  $3/kWh	
  to	
  bring	
  it	
  in	
  line	
  with	
  the	
  costs	
  of	
  most	
  other	
  energy	
  projects.	
  	
  
	
  
	
  
Table	
  B-­‐2	
   	
  Parameters:	
  Parameters	
  used	
  for	
  different	
  energy	
  technologies	
  

Technology	
  
Net	
  cost	
  of	
  
capital	
  

Life,	
  years	
  
Capacity	
  
factor	
  

Total	
  O&M,	
  including	
  
fuel,	
  $/MWh	
  

Nuclear	
   12%	
   40	
   90%	
   20	
  
Combined	
  cycle	
  natural	
  gas	
   8%	
   30	
   80%/35%	
  

See	
  note	
  6	
  
39.50	
  

Wind	
  	
   8%	
   25	
   29%	
   10	
  
CSP	
  	
   8%	
   25	
   27%	
   25	
  
Geothermal	
   8%	
   40	
   85%	
   20	
  
Coal	
  no	
  CCS	
   8%	
   40	
   80%	
   28.80	
  
CAES	
  Expander/Compressor	
   8%	
   25	
   Variable	
   variable	
  
Cavern	
   8%	
   40	
   Variable	
  	
   	
  

Notes:	
  1.	
  The	
  8	
  percent	
  cost	
  of	
  capital	
  is	
  in	
  the	
  middle	
  of	
  the	
  range	
  for	
  an	
  average	
  Default	
  Investor	
  Owned	
  Utility	
  
and	
  a	
  Merchant	
  plant.	
  	
  (CEC	
  2009	
  Table	
  18	
  (p.	
  51))	
  
2.	
  O&M	
  costs,	
  base	
  case,	
  assume	
  natural	
  gas	
  fuel	
  cost	
  of	
  $5	
  per	
  million	
  Btu	
  and	
  coal	
  costs	
  of	
  $1.38	
  per	
  million	
  Btu,	
  
as	
  per	
  the	
  advice	
  of	
  the	
  Advisory	
  Board	
  of	
  this	
  project.	
  	
  The	
  nuclear	
  fuel	
  cost	
  of	
  $7	
  per	
  MWh	
  is	
  about	
  the	
  present	
  
industry	
  average.	
  	
  The	
  non-­‐fuel	
  nuclear	
  O&M	
  cost	
  for	
  the	
  base	
  case	
  is	
  assumed	
  at	
  $13	
  (and	
  $10	
  for	
  the	
  low	
  case).	
  	
  
For	
  other	
  O&M	
  costs,	
  the	
  Energy	
  Information	
  Administration’s	
  Annual	
  Energy	
  Outlook	
  input	
  data	
  and	
  National	
  
Renewable	
  Energy	
  Laboratory	
  data	
  were	
  consulted.	
  	
  (NREL	
  2008	
  p.	
  28	
  (for	
  wind),	
  EIA	
  2010a	
  (levelized	
  cost	
  
section—all	
  types),	
  Stoddard	
  et	
  al	
  2006	
  Table	
  5-­‐3	
  (for	
  CSP),	
  and	
  CEC	
  2009,	
  all	
  types)	
  	
  	
  	
  
2.	
  CAES:	
  Heat	
  rate	
  =	
  4,500	
  Btu/kWh	
  	
  Non-­‐fuel	
  O&M	
  costs	
  vary	
  by	
  component	
  and	
  are	
  a	
  few	
  dollars	
  per	
  MWh.	
  	
  
Total	
  O&M	
  costs,	
  including	
  fuel,	
  are	
  shown	
  here;	
  fuel	
  costs	
  are	
  also	
  separately	
  shown.	
  
3.	
  The	
  natural	
  gas	
  cost	
  in	
  the	
  base	
  case	
  is	
  $5	
  per	
  million	
  Btu	
  and	
  the	
  heat	
  rate	
  used	
  is	
  6,500	
  Btu/kWh	
  (52.5	
  percent	
  
efficiency)	
  for	
  new	
  plants.	
  	
  GE	
  advertises	
  new	
  natural	
  gas	
  combined	
  cycle	
  power	
  plants	
  as	
  having	
  60	
  percent	
  
efficiency,	
  which	
  gives	
  a	
  heat	
  rate	
  of	
  5,690	
  Btu/kWh.128	
  	
  However,	
  there	
  was	
  no	
  readily	
  available	
  installed	
  cost	
  
estimate	
  for	
  these	
  plants	
  and	
  hence	
  the	
  higher	
  heat	
  rate	
  was	
  used	
  in	
  the	
  estimates	
  in	
  this	
  report.	
  For	
  coal	
  O&M	
  
costs	
  	
  
4.	
  Solar	
  and	
  wind:	
  Capacity	
  factors	
  are	
  for	
  the	
  combination	
  of	
  sites	
  selected.	
  	
  For	
  CSP,	
  the	
  value	
  used	
  is	
  near	
  the	
  
upper	
  end	
  of	
  the	
  capacity	
  factors	
  estimated	
  for	
  single	
  axis	
  dry-­‐cooled	
  parabolic	
  trough	
  CSP	
  plants	
  in	
  UREZ	
  II	
  (UREZ	
  
2010,	
  p.	
  4-­‐4).	
  	
  For	
  wind,	
  the	
  capacity	
  factor	
  used	
  is	
  in	
  the	
  middle	
  of	
  those	
  cited	
  in	
  UREZ	
  I	
  2008,	
  Table	
  7,	
  for	
  sites	
  
with	
  winds	
  averaging	
  7	
  meters	
  per	
  second	
  or	
  more.	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
126	
  Hamilton	
  and	
  Caputo	
  2009	
  
127	
  EPRI-­‐DOE	
  2004	
  
128	
  See	
  the	
  GE	
  Energy	
  website	
  at	
  
http://www.gepower.com/prod_serv/products/gas_turbines_cc/en/h_system/index.htm,	
  viewed	
  on	
  November	
  
30,	
  2010.	
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5.	
  For	
  technologies	
  with	
  a	
  lifetime	
  of	
  less	
  than	
  40	
  years,	
  the	
  present	
  value	
  of	
  a	
  replacement	
  prorated	
  for	
  the	
  
remaining	
  years	
  is	
  added	
  to	
  the	
  capital	
  cost.	
  	
  For	
  example,	
  the	
  expander	
  cost	
  of	
  $400	
  per	
  kW	
  is	
  increased	
  by	
  $56.	
  	
  
The	
  present	
  value	
  of	
  $400	
  invested	
  25	
  years	
  hence,	
  discounted	
  at	
  6	
  percent	
  is	
  $93.20.	
  	
  But	
  this	
  has	
  a	
  life	
  of	
  25	
  
additional	
  years,	
  or	
  10	
  years	
  beyond	
  the	
  40	
  year	
  reference	
  time.	
  	
  So	
  only	
  (15/40)*93.20	
  =	
  $55.92	
  is	
  added	
  to	
  the	
  
capital	
  cost	
  of	
  the	
  expander.	
  	
  A	
  similar	
  calculation	
  is	
  done	
  for	
  other	
  combined	
  cycle,	
  wind,	
  and	
  concentrating	
  solar	
  
power	
  plants,	
  as	
  well	
  as	
  the	
  compressor	
  part	
  of	
  the	
  CAES.	
  
6.	
  Combined	
  cycle	
  natural	
  gas	
  plants	
  are	
  used	
  in	
  a	
  baseload	
  mode	
  in	
  the	
  three	
  renewable	
  scenarios	
  at	
  80	
  percent	
  
capacity	
  factor	
  and	
  in	
  the	
  intermediate	
  load	
  mode	
  in	
  the	
  Nuclear/CCS	
  scenario	
  at	
  35	
  percent	
  capacity	
  factor.	
  	
  The	
  
capital	
  charges	
  are	
  adjusted	
  accordingly.	
  	
  For	
  simplicity,	
  total	
  O&M	
  costs	
  are	
  not	
  changed	
  since	
  they	
  are	
  
dominated	
  by	
  fuel	
  costs	
  in	
  both	
  cases.	
  
	
  
	
  
Table	
  B-­‐3:	
  Demographic,	
  economic,	
  and	
  electricity	
  growth	
  parameters	
  for	
  the	
  scenarios	
  

Average	
  electricity	
  growth	
  BAU	
   1.91%	
  

Assumed	
  BAU	
  ratio	
  electricity	
  to	
  economic	
  growth	
  	
   0.53	
  

Implicit	
  economic	
  growth	
  rate	
   3.61%	
  

Average	
  population	
  growth	
  rate	
   1.81%	
  

Per	
  person	
  economic	
  growth	
  rate	
   1.80%	
  

Size	
  of	
  economy	
  in	
  2050	
  relative	
  to	
  2010	
  	
   4.12	
  

Utah	
  GDP	
  in	
  2010,	
  	
  $	
   $111,000,000,000	
  

Utah	
  GDP	
  in	
  2050,	
  	
  $	
   $457,796,169,539	
  

Utah	
  population,	
  2010	
   2,927,643	
  

Utah	
  population,	
  2050	
   5,989,089	
  

PacifiCorp	
  electricity	
  and	
  economy	
  fraction	
  in	
  Utah	
   80%	
  

GDP	
  per	
  person	
  in	
  2010,	
  $	
   $37,002	
  

GDP	
  per	
  person	
  in	
  2050,	
  $	
  	
   $76,438 
PacifiCorp	
  generation	
  cost	
  per	
  MWh	
  in	
  2010	
  (Note	
  3)	
   $41.19 
PacifiCorp	
  generation	
  cost,	
  2010	
  (estimated)	
   $1,000,698,611	
  
2010	
  generation	
  cost	
  as	
  %	
  of	
  GDP	
   1.13%	
  
2010	
  households	
   958,165	
  

2050	
  households	
   2,200,285	
  

2010	
  generation	
  cost	
  per	
  person	
  (all	
  sectors)	
   $342	
  
Sources:	
  State	
  of	
  Utah	
  population	
  projections.	
  	
  Also	
  see	
  the	
  notes.	
  
Notes:	
  1.	
  The	
  ratio	
  of	
  0.53	
  of	
  electricity	
  growth	
  rate	
  to	
  economic	
  growth	
  rate	
  is	
  based	
  on	
  the	
  2000	
  to	
  2007	
  
historical	
  rate.	
  	
  This	
  may	
  overestimate	
  demand	
  relative	
  to	
  economic	
  growth	
  since	
  the	
  trend	
  has	
  been	
  for	
  this	
  ratio	
  
to	
  decline.	
  
2.	
  The	
  generation	
  cost	
  per	
  person	
  is	
  NOT	
  the	
  annual	
  individual	
  direct	
  cost	
  of	
  residential	
  electricty.	
  	
  Rather,	
  it	
  
represents	
  the	
  total	
  electricity	
  generation	
  expenditures	
  per	
  person	
  for	
  all	
  sectors	
  in	
  Utah—residential,	
  commercial,	
  
industrial,	
  and	
  agricultural.	
  	
  In	
  other	
  words,	
  it	
  represents	
  direct	
  personal	
  expenditures	
  on	
  electricity	
  as	
  well	
  as	
  
indirect	
  expenditures	
  in	
  other	
  sectors.	
  	
  
3.	
  Generation	
  cost	
  of	
  $41.19	
  for	
  2009	
  was	
  provided	
  by	
  PacifiCorp,	
  personal	
  communication	
  with	
  Arjun	
  Makhijani,	
  6	
  
December	
  2010.	
  	
  This	
  value	
  is	
  assumed	
  constant	
  for	
  existing	
  generation	
  for	
  the	
  BAU	
  scenario	
  and	
  for	
  other	
  
scenarios	
  until	
  2033	
  (inclusive),	
  when	
  all	
  existing	
  coal	
  plants	
  are	
  retired	
  in	
  these	
  scenarios.	
  	
  This	
  means	
  that	
  we	
  
assume	
  no	
  new	
  investments	
  in	
  existing	
  plants,	
  though	
  some	
  may	
  be	
  planned,	
  for	
  instance	
  for	
  pollution	
  control.	
  	
  
For	
  non-­‐BAU	
  scenarios	
  during	
  2034	
  to	
  2050,	
  a	
  value	
  is	
  derived	
  using	
  a	
  heat	
  rate	
  of	
  9,000	
  Btu	
  for	
  the	
  mix	
  of	
  
remaining	
  natural	
  gas	
  generating	
  stations,	
  using	
  the	
  prices	
  of	
  gas	
  as	
  recommended	
  by	
  the	
  Board	
  ($3	
  to	
  $10),	
  with	
  a	
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base	
  case	
  value	
  of	
  $5	
  per	
  million	
  Btu,	
  with	
  a	
  $10	
  per	
  MWh	
  non-­‐fuel	
  O&M	
  cost.	
  	
  The	
  results	
  for	
  2050	
  are	
  not	
  
sensitive	
  to	
  these	
  assumptions.	
  	
  
	
  

C. Parameters	
  for	
  sensitivity	
  calculations	
  
	
  
Cost	
  parameters	
  used	
  in	
  the	
  sensitivity	
  calculations	
  are	
  described	
  below.	
  	
  Note	
  that	
  when	
  no	
  variation	
  is	
  
mentioned	
  the	
  parameters	
  are	
  kept	
  the	
  same	
  as	
  in	
  the	
  base	
  case,	
  which	
  has	
  been	
  described	
  in	
  detail	
  
above.	
  	
  Six	
  cases	
  were	
  tested:	
  
	
  

1. High	
  fossil	
  fuel	
  and	
  nuclear	
  O&M	
  costs:	
  natural	
  gas	
  =	
  $10	
  per	
  million	
  Btu,	
  coal	
  =	
  $3	
  per	
  million	
  
Btu,	
  nuclear	
  fuel	
  =	
  $17	
  per	
  MWh	
  and	
  nuclear	
  O&M	
  =	
  $27	
  per	
  MWh.	
  	
  The	
  high	
  nuclear	
  fuel	
  and	
  
O&M	
  cost	
  is	
  taken	
  from	
  the	
  Keystone	
  Joint	
  Fact	
  Finding,	
  which	
  had	
  the	
  participation	
  of	
  the	
  
nuclear	
  industry	
  as	
  well	
  as	
  other	
  experts.129	
  

2. Low	
  fossil	
  fuel	
  and	
  nuclear	
  O&M:	
  natural	
  gas	
  =	
  $3	
  per	
  million	
  Btu,	
  coal	
  =	
  $1	
  per	
  million	
  Btu,	
  
nuclear	
  fuel	
  =	
  $7	
  per	
  MWh	
  and	
  nuclear	
  O&M	
  =	
  $10	
  per	
  MWh.	
  

3. High	
  nuclear	
  capital	
  cost	
  and	
  risk:	
  capital	
  cost	
  =	
  $10,000/kW	
  (all-­‐in,	
  including	
  allowance	
  for	
  
funds	
  during	
  construction)	
  and	
  cost	
  of	
  capital	
  =	
  14	
  percent.	
  

4. Low	
  nuclear	
  capital	
  cost:	
  $7,000/kW	
  and	
  10	
  percent	
  cost	
  of	
  capital.	
  
5. High	
  solar	
  and	
  wind	
  cost;	
  concentrating	
  solar	
  power	
  cost	
  =	
  $3,000/kW	
  and	
  wind	
  =	
  $2,500/kW.	
  
6. Low	
  solar	
  and	
  wind	
  capital	
  cost:	
  concentrating	
  solar	
  power	
  cost	
  =	
  $1,500/kW	
  and	
  wind	
  =	
  

$1,500/kW.	
  
	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
129	
  Keystone	
  2007	
  p.	
  11	
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Professor Ned Hill, Former Dean, Marriott School of Management, Brigham 
Young University  
 
Ted McAleer, President, Utah Science Technology and Research Initiative 
(USTAR) 
 
Phil Powlick, Director, Utah Division of Public Utilities 
 
Roger Weir, Industry Expert 
 
Myron Willson, Director of the Office of Sustainability, University of Utah 



116	
  
	
  

	
  

References	
  
	
  
	
  
AIA	
  2010	
   American	
  Institute	
  of	
  Architects.	
  	
  AIA	
  2030	
  Commitment.	
  	
  Washington,	
  DC:	
  AIA,	
  

2010.	
  	
  On	
  the	
  Web	
  at	
  http://www.aia.org/about/initiatives/AIAB079458.	
  	
  

Altman	
  1998	
   Edward	
  I.	
  Altman.	
  	
  Anatomy	
  of	
  the	
  High-­‐Yield	
  Bond	
  Market:	
  After	
  Two	
  Decades	
  of	
  
Activity	
  –	
  Implications	
  for	
  Europe.	
  	
  New	
  York:	
  New	
  York	
  University	
  Stern	
  School	
  of	
  
Business,	
  September	
  21,	
  1998.	
  	
  On	
  the	
  Web	
  
http://pages.stern.nyu.edu/~ealtman/anatomy.pdf.	
  	
  

APS	
  2008	
   American	
  Physical	
  Society.	
  	
  Energy	
  Future:	
  Think	
  Efficiency:	
  How	
  America	
  Can	
  Look	
  
Within	
  to	
  Achieve	
  Energy	
  Security	
  and	
  Reduce	
  Global	
  Warming.	
  	
  College	
  Park,	
  MD:	
  
APS,	
  September	
  2008.	
  	
  Links	
  on	
  the	
  Web	
  at	
  
http://www.aps.org/energyefficiencyreport,	
  to	
  
http://www.aps.org/energyefficiencyreport/report/aps-­‐energyreport.pdf.	
  	
  

Architecture	
  
2030	
  

Architecture	
  2030.	
  	
  The	
  2030	
  Challenge.	
  	
  Santa	
  Fe,	
  NM:	
  Architecture	
  2030,	
  2010.	
  	
  On	
  
the	
  Web	
  at	
  http://architecture2030.org/2030_challenge/the_2030_challenge	
  and	
  
http://architecture2030.org/2030_challenge/adopters.	
  	
  

AWEA	
  2010	
   American	
  Wind	
  Energy	
  Association.	
  Market	
  Update:	
  Record	
  2009	
  Leads	
  to	
  Slow	
  Start	
  
in	
  2010.	
  May	
  2010.	
  	
  On	
  the	
  Web	
  at	
  
http://www.awea.org/documents/factsheets/Market_Update_Factsheet.pdf.	
  	
  

Bloomberg	
  
2010	
  

Bloomberg.	
  	
  U.S.	
  Government	
  Bonds,	
  Treasury	
  &	
  Municipal	
  Bond	
  Yields.	
  New	
  York,	
  
Bloomberg,	
  viewed	
  on	
  October	
  24,	
  2010.	
  	
  On	
  the	
  Web	
  at	
  
http://www.bloomberg.com/markets/rates-­‐bonds/government-­‐bonds/us/.	
  	
  Title	
  
from	
  header.	
  

Brehm	
  2010	
   Peter	
  Brehm.	
  	
  Testimony	
  of	
  Mr.	
  Peter	
  Brehm,	
  Vice-­‐President	
  of	
  Business	
  
Development	
  and	
  Government	
  Relations	
  Infinia	
  Corporation	
  on	
  Behalf	
  of	
  the	
  Infinia	
  
Corporation	
  before	
  the	
  Committee	
  on	
  Energy	
  and	
  Natural	
  Resources	
  U.S.	
  Senate	
  
Hearing	
  on	
  	
  S.3521,	
  The	
  Rare	
  Earth’s	
  Supply	
  Technology	
  and	
  Resources	
  
Transformation	
  Act	
  of	
  2010,	
  September	
  30.	
  2010.	
  	
  On	
  the	
  Web	
  at	
  
http://energy.senate.gov/public/_files/BrehmTestimony093010.pdf.	
  

Brooks	
  et	
  al.	
  
2010	
  

Alec	
  Brooks,	
  Ed	
  Lu,	
  Dan	
  Reicher,	
  Charles	
  Spirakis	
  and	
  Bill	
  Weihl.	
  	
  ”Demand	
  Dispatch:	
  
Using	
  Real-­‐Time	
  Control	
  of	
  Demand	
  to	
  Help	
  Balance	
  Generation	
  and	
  Load,”	
  IEEE	
  
Power	
  &	
  Energy	
  Magazine	
  v.8,	
  no.3	
  (May/June	
  2010)	
  pages	
  20-­‐29.	
  	
  On	
  the	
  Web	
  for	
  
members	
  at	
  http://www.ieee.org/organizations/pes/public/2010/may/index.html.	
  	
  	
  

Brown	
  2010	
   Elise	
  Brown,	
  Email	
  to	
  Arthur	
  Morris,	
  10	
  August	
  2010.	
  

California	
  
Building	
  
Standards	
  2009	
  

California	
  Building	
  Standards	
  Commission.	
  2008	
  California	
  Green	
  Building	
  Standards	
  
Code.	
  	
  Sacramento,	
  Effective	
  August	
  1,	
  2009.	
  	
  (Adopted	
  as	
  part	
  of	
  the	
  2007	
  California	
  
Building	
  Standards	
  Code	
  supplement).	
  	
  On	
  the	
  Web	
  at	
  
http://www.documents.dgs.ca.gov/bsc/2009/part11_2008_calgreen_code.pdf.	
  	
  	
  

Carrigan	
  2010	
   Curtis	
  Carrigan,	
  Emails	
  to	
  Arthur	
  Morris,	
  3	
  March	
  2010	
  and	
  2	
  August	
  2010	
  



117	
  
	
  

CEC	
  2009	
   California	
  Energy	
  Commission.	
  	
  Comparative	
  Costs	
  of	
  California	
  Central	
  Station	
  
Electricity	
  Generation.	
  	
  (CEC	
  report	
  number	
  CEC	
  200-­‐2009-­‐17-­‐SD)	
  	
  Sacramento:	
  CEC,	
  
August	
  2009.	
  	
  On	
  the	
  Web	
  at	
  http://www.energy.ca.gov/2009publications/CEC-­‐200-­‐
2009-­‐017/CEC-­‐200-­‐2009-­‐017-­‐SD.PDF.	
  	
  

Climate	
  Well	
  
2010	
  

Climate	
  Well.	
  	
  [Web	
  site]	
  	
  Hägersten,	
  Sweden,	
  viewed	
  October	
  24,	
  2010.	
  	
  On	
  the	
  
Web	
  at	
  http://www.climatewell.com.	
  

Copenhagen	
  
Accord	
  2009	
  

Copenhagen	
  Accord:	
  Draft	
  decision	
  -­‐/CP.15:	
  Proposal	
  by	
  the	
  President.	
  	
  Conference	
  
of	
  the	
  Parties,	
  Fifteenth	
  session,	
  Copenhagen,	
  7-­‐18	
  December	
  2009.	
  Agenda	
  item	
  9,	
  
High-­‐level	
  segment.	
  	
  (FCCC/CP/2009/L.9)	
  	
  [Bonn,	
  Germany]:	
  United	
  Nations	
  
Framework	
  Convention	
  on	
  Climate	
  Change,	
  18	
  December	
  2009.	
  	
  On	
  the	
  Web	
  at	
  
http://unfccc.int/resource/docs/2009/cop15/eng/l07.pdf.	
  	
  “GE.09-­‐71523.”	
  

Dixie	
  Escalante	
   Dixie	
  Escalante	
  Power	
  Company	
  [web	
  site].	
  	
  St.	
  George,	
  Utah:	
  Dixie	
  Escalante,	
  
viewed	
  on	
  December	
  3,	
  2010.	
  	
  On	
  the	
  Web	
  at	
  http://www.dixiepower.com/services-­‐
programs/SunSmart-­‐Solar-­‐Farm.	
  	
  

DOE	
  2009	
   United	
  States.	
  Department	
  of	
  Energy.	
  	
  Concentrating	
  Solar	
  Power	
  Commercial	
  
Application	
  Study:	
  Reducing	
  Water	
  Consumption	
  of	
  Concentrating	
  Solar	
  Power	
  
Electricity	
  Generation	
  Report	
  to	
  Congress.	
  	
  [2009],	
  at	
  
http://www1.eere.energy.gov/solar/pdfs/csp_water_study.pdf.	
  	
  Links	
  from	
  
http://www1.eere.energy.gov/solar/linear_concentrator_rnd.html.	
  

DOE	
  2010a	
   United	
  States.	
  Department	
  of	
  Energy.	
  Energy	
  Efficiency	
  and	
  Renewable	
  Energy	
  Solar	
  
Energy	
  Technologies	
  Program.	
  	
  Photovoltaics.	
  	
  (DOE/GO-­‐102010-­‐2964)	
  	
  Golden,	
  CO:	
  
NREL,	
  September	
  2010.	
  On	
  the	
  Web	
  at	
  
http://www1.eere.energy.gov/solar/pdfs/47280.pdf.R	
  

DOE	
  ARPA-­‐E	
  
2010	
  

United	
  States.	
  Department	
  of	
  Energy.	
  Advanced	
  Research	
  Projects	
  Agency-­‐Energy.	
  
$1/W	
  Photovoltaic	
  Systems	
  Workshop	
  Summary.	
  	
  Washington,	
  DC,	
  August	
  11-­‐12,	
  
2010.	
  On	
  the	
  Web	
  at	
  http://www1.eere.energy.gov/solar/pdfs/dpw_summary.pdf.	
  

E.ON	
  
Kraftwerke	
  
2010	
  

E.ON	
  Kraftwerke.	
  	
  Introducing	
  the	
  Huntorf	
  site.	
  	
  Wilhelmshaven,	
  Germany:	
  E.ON	
  
Kraftwerke,	
  viewed	
  on	
  December	
  1,	
  2010.	
  	
  On	
  the	
  Web	
  at	
  http://www.kraftwerk-­‐
wilhelmshaven.com/pages/ekw_en/Huntorf_Power_Plant/Overview/index.htm.	
  	
  

EIA	
  2009	
   United	
  States.	
  Department	
  of	
  Energy.	
  Energy	
  Information	
  Administration.	
  
Independent	
  Statistics	
  and	
  Analysis.	
  	
  What	
  is	
  the	
  status	
  of	
  the	
  U.S.	
  nuclear	
  industry?	
  	
  
(Energy	
  in	
  Brief).	
  	
  Washington,	
  DC:	
  EIA,	
  December	
  14,	
  2009.	
  	
  On	
  the	
  Web	
  at	
  
http://tonto.eia.doe.gov/energy_in_brief/nuclear_industry.cfm.	
  

EIA	
  2010a	
   United	
  States.	
  Department	
  of	
  Energy.	
  Energy	
  Information	
  Administration.	
  
Independent	
  Statistics	
  and	
  Analysis.	
  	
  Annual	
  Energy	
  Outlook	
  2010	
  with	
  Projections	
  to	
  
2035:	
  Electricity	
  Demand.	
  	
  (DOE/EIA-­‐0383(2010))	
  	
  Washington,	
  DC:	
  EIA,	
  May	
  11,	
  
2010.	
  	
  On	
  the	
  Web	
  at	
  http://www.eia.doe.gov/oiaf/aeo/electricity.html.	
  	
  Note:	
  URL	
  
leads	
  to	
  the	
  latest	
  version.	
  	
  Main	
  report	
  is	
  at	
  
http://www.eia.doe.gov/oiaf/aeo/pdf/0383%282010%29.pdf.	
  	
  Levelized	
  costs	
  
estimates	
  consulted	
  for	
  O&M	
  costs	
  of	
  different	
  technologies	
  are	
  at	
  
http://www.eia.doe.gov/oiaf/aeo/electricity_generation.html	
  	
  



118	
  
	
  

EIA	
  2010b	
   United	
  States.	
  Department	
  of	
  Energy.	
  Energy	
  Information	
  Administration.	
  
Independent	
  Statistics	
  and	
  Analysis.	
  	
  Assumptions	
  to	
  the	
  Annual	
  Energy	
  Outlook	
  
2010.	
  	
  (DOE/EIA-­‐0554(2010))	
  	
  Washington,	
  DC:	
  EIA,	
  April	
  9,	
  2010.	
  	
  On	
  the	
  Web	
  at	
  
http://www.eia.doe.gov/oiaf/aeo/assumption/macroeconomic.html.	
  	
  	
  	
  

Table	
  2.1,	
  at	
  
http://www.eia.doe.gov/oiaf/aeo/assumption/pdf/macroeconomic_tbls.pdf.	
  	
  

EIA	
  2010c	
   United	
  States.	
  Department	
  of	
  Energy.	
  Energy	
  Information	
  Administration.	
  Office	
  of	
  
Coal,	
  Nuclear,	
  Electric	
  and	
  Alternate	
  Fuels.	
  	
  State	
  Electricity	
  Profiles	
  2008.	
  	
  (DOE/EIA-­‐
0348(01)/2).	
  	
  Washington,	
  DC:	
  EIA,	
  March	
  2010.	
  	
  On	
  the	
  Web	
  at	
  
http://www.eia.doe.gov/cneaf/electricity/st_profiles/sep2008.pdf.	
  	
  

EIA	
  Coal	
  2010	
   United	
  States.	
  Department	
  of	
  Energy.	
  Energy	
  Information	
  Administration.	
  
Independent	
  Statistics	
  and	
  Analysis.	
  	
  Annual	
  Energy	
  Review	
  2009:	
  Coal.	
  	
  (DOE/EIA-­‐
0384(2009))	
  	
  Washington,	
  DC:	
  EIA,	
  August	
  19,	
  2010.	
  	
  On	
  the	
  Web	
  at	
  
http://www.eia.doe.gov/aer/coal.html	
  and	
  
http://www.eia.doe.gov/aer/pdf/pages/sec7.pdf.	
  	
  

EPA	
  2010	
   United	
  States.	
  Environmental	
  Protection	
  Agency.	
  	
  Inventory	
  of	
  U.S.	
  Greenhouse	
  Gas	
  
Emissions	
  and	
  Sinks:	
  1990-­‐2008.	
  	
  (EPA	
  430-­‐R-­‐10-­‐006)	
  	
  Washington,	
  DC:	
  EPA,	
  April	
  15,	
  
2010.	
  	
  On	
  the	
  Web	
  at	
  
http://www.epa.gov/climatechange/emissions/downloads10/US-­‐GHG-­‐Inventory-­‐
2010_Report.pdf.	
  

EPRI-­‐DOE	
  2004	
   EPRI-­‐DOE	
  Handbook	
  Supplement	
  of	
  Energy	
  Storage	
  for	
  Grid	
  Connected	
  Wind	
  
Generation	
  Applications.	
  Technical	
  Update.	
  	
  (1008703)	
  	
  Palo	
  Alto,	
  CA:	
  EPRI;	
  
Washington,	
  DC:	
  U.S.	
  Department	
  of	
  Energy,	
  December	
  2004.	
  	
  On	
  the	
  Web	
  at	
  
http://mydocs.epri.com/docs/public/000000000001008703.pdf.	
  

Forbes	
  1985	
   James	
  Cook.	
  	
  “Nuclear	
  Follies,”	
  Forbes,	
  February	
  11,	
  1985.	
  	
  

FPL	
  2007	
   Direct	
  Testimony	
  of	
  Steven	
  D.	
  Scroggs,	
  Florida	
  Power	
  &	
  Light	
  Company,	
  before	
  the	
  
Florida	
  Public	
  Service	
  Commission,	
  Docket	
  No.	
  07____-­‐EI,	
  October	
  16,	
  2007,	
  at	
  
http://www.psc.state.fl.us/dockets/cms/docketFilings2.aspx?docket=070650,	
  
document	
  number	
  09467-­‐07.	
  

Gandy	
  2000	
   Simon	
  Gandy,	
  	
  A	
  guide	
  to	
  the	
  range	
  and	
  suitability	
  of	
  electrical	
  energy	
  storage	
  
systems	
  for	
  various	
  applications,	
  and	
  an	
  assessment	
  of	
  possible	
  policy	
  effects,	
  A	
  
report	
  submitted	
  in	
  partial	
  fulfillment	
  of	
  the	
  requirements	
  for	
  the	
  MSc	
  and/or	
  the	
  
DIC,	
  Imperial	
  College	
  of	
  Science,	
  Technology	
  and	
  Medicine	
  (University	
  of	
  London),	
  	
  
September	
  	
  2000.	
  	
  On	
  the	
  Web	
  at	
  
http://www3.imperial.ac.uk/portal/pls/portallive/docs/1/7294737.PDF.	
  

GE	
  Energy	
  2010	
   GE	
  Energy	
  .	
  	
  H	
  System*.	
  	
  2010.	
  	
  On	
  the	
  Web	
  at	
  
http://www.gepower.com/prod_serv/products/gas_turbines_cc/en/h_system/index
.htm,	
  viewed	
  on	
  November	
  30,	
  2010.	
  



119	
  
	
  

German	
  
Advisory	
  
Council	
  2010	
  

German	
  Advisory	
  Council	
  on	
  the	
  Environment.	
  	
  Climate-­‐friendly,	
  reliable,	
  affordable:	
  
100%	
  renewable	
  electricity	
  supply	
  by	
  2050:	
  Statement.	
  	
  (Nr.	
  15)	
  	
  	
  Berlin:	
  SRU	
  
[Sachverständigenrat	
  für	
  Umweltfragen],	
  May	
  2010.	
  	
  On	
  the	
  Web	
  at	
  
http://www.umweltrat.de/cln_135/SharedDocs/Downloads/EN/04_Statements/201
0_05_Statement15_Renewablesby2050.html	
  or	
  	
  
http://www.umweltrat.de/SharedDocs/Downloads/EN/04_Statements/2010_05_St
atement15_Renewablesby2050.pdf.	
  	
  

Google	
  2010	
   Google.org	
  .	
  	
  Plug	
  into	
  a	
  Greener	
  Grid:	
  RE<C,	
  	
  Google.orgHome,	
  2010.	
  On	
  the	
  web	
  at	
  
http://www.google.org/rec.html	
  

Hamilton	
  and	
  
Caputo	
  2009	
  

Tracy	
  Idell	
  Hamilton	
  and	
  Anton	
  Caputo,	
  “Nuclear	
  cost	
  estimate	
  rises	
  by	
  as	
  much	
  as	
  
$4	
  billion“,	
  San	
  Antonio	
  Express	
  News,	
  October	
  28,	
  2009,	
  at	
  
www.mysanantonio.com/news/Nuclear_cost_estimate_rises.html.	
  

Infinia	
   Infinia.	
  	
  [Web	
  site]	
  at	
  http://www.infiniacorp.com.	
  	
  Viewed	
  December	
  1,	
  2010.	
  

INL	
  GE	
  Wind	
   Idaho	
  National	
  Laboratory.	
  	
  Wind	
  Power:	
  Software:	
  Power	
  Curve	
  Files.	
  	
  Idaho	
  Falls,	
  
INL,	
  2010.	
  On	
  the	
  Web	
  at	
  
https://inlportal.inl.gov/portal/server.pt/community/wind_power/424/software.	
  	
  	
  

Go	
  to:	
  GE	
  Wind	
  mph,	
  at	
  
http://www.inl.gov/wind/software/powercurves/pc_ge_wind.xls.	
  	
  

Interagency	
  
Task	
  Force	
  2010	
  

Interagency	
  Task	
  Force	
  on	
  Carbon	
  Capture	
  and	
  Storage.	
  	
  Report	
  of	
  the	
  Interagency	
  
Task	
  Force	
  on	
  Carbon	
  Capture	
  and	
  Storage.	
  	
  [Washington,	
  DC:	
  U.S.	
  Department	
  of	
  
Energy	
  and	
  U.S.	
  Environmental	
  Protection	
  Agency,	
  and	
  others,	
  August	
  2010.	
  	
  On	
  the	
  
Web	
  at	
  
http://fossil.energy.gov/programs/sequestration/ccstf/CCSTaskForceReport2010.pdf	
  
and	
  also	
  at	
  http://www.epa.gov/climatechange/downloads/CCS-­‐Task-­‐Force-­‐Report-­‐
2010.pdf.	
  	
  Links	
  to	
  related	
  documents	
  at	
  
http://www.epa.gov/climatechange/policy/ccs_task_force.html.	
  	
  

IPCC	
  2007	
   Intergovernmental	
  Panel	
  on	
  Climate	
  Change.	
  	
  Working	
  Group	
  III	
  Contribution	
  to	
  the	
  
Intergovernmental	
  Panel	
  on	
  Climate	
  Change:	
  Fourth	
  Assessment	
  Report:	
  Climate	
  
Change	
  2007:	
  Mitigation	
  of	
  Climate	
  Change:	
  Summary	
  for	
  Policymakers.	
  	
  Geneva:	
  
IPCC	
  Secretariat;	
  WMO;	
  UNEP,	
  2007.	
  	
  Links	
  on	
  the	
  Web	
  at	
  http://www.ipcc-­‐
wg3.de/publications/assessment-­‐reports/ar4,	
  to	
  http://www.ipcc-­‐
wg3.de/publications/assessment-­‐reports/ar4/.files-­‐ar4/SPM.pdf.	
  	
  

Keystone	
  2007	
   Keystone	
  Center.	
  	
  Nuclear	
  Power	
  Joint	
  Fact	
  Finding.	
  	
  Keystone,	
  CO:	
  Keystone,	
  	
  2007	
  	
  
On	
  the	
  Web	
  at	
  
http://keystone.org/files/file/about/publications/FinalReport_NuclearFactFinding6_
2007.pdf.	
  	
  

LEED	
  2010	
   U.S.	
  Green	
  Building	
  Council.	
  	
  LEED	
  2009	
  for	
  New	
  Construction	
  and	
  Major	
  
Renovations.	
  	
  Washington,	
  DC:	
  USGBC,	
  USGBC	
  Member	
  Approved	
  November	
  2008	
  
(Updated	
  October	
  2010).	
  	
  On	
  the	
  Web	
  at	
  
http://www.usgbc.org/ShowFile.aspx?DocumentID=7244.	
  	
  



120	
  
	
  

Lohr	
  2010	
   Steve	
  Lohr.	
  “G.E.	
  Goes	
  With	
  What	
  It	
  Knows:	
  Making	
  Stuff,”	
  New	
  York	
  Times,	
  
December	
  4,	
  2010.	
  	
  On	
  the	
  Web	
  at	
  
http://www.nytimes.com/2010/12/05/business/05ge.html?_r=1&scp=1&sq=G.E.%2
0goes%20with&st=cse.	
  	
  

Makhijani	
  
2010a	
  

Arjun	
  Makhijani.	
  	
  Carbon-­‐Free	
  Nuclear-­‐Free:	
  A	
  Roadmap	
  for	
  U.S.	
  Energy	
  Policy.	
  	
  3rd	
  
printing.	
  	
  Takoma	
  Park,	
  MD:	
  IEER	
  Press,	
  2010.	
  	
  On	
  the	
  Web	
  at	
  
http://www.ieer.org/carbonfree/CarbonFreeNuclearFree.pdf.	
  	
  First	
  published	
  in	
  
2007.	
  Reprinted	
  in	
  2010,	
  including	
  the	
  corrections	
  made	
  in	
  the	
  2008	
  printing.	
  

Makhijani	
  
2010b	
  

Arjun	
  Makhijani.	
  	
  Testimony	
  prepared	
  for	
  the	
  Domestic	
  Policy	
  Subcommittee	
  of	
  the	
  
Oversight	
  and	
  Government	
  Reform	
  Committee	
  of	
  the	
  U.S	
  House	
  of	
  Representatives.	
  	
  
Takoma	
  Park,	
  MD:	
  Institute	
  for	
  Energy	
  and	
  Environmental	
  Research,	
  April	
  20,	
  2010.	
  
On	
  the	
  Web	
  at	
  
http://www.ieer.org/comments/NuclearLoanGuaranteeTestimony2010.pdf.	
  

Makhijani	
  and	
  
Boyd	
  2010	
  

Arjun	
  Makhijani	
  and	
  Michele	
  Boyd.	
  	
  Small	
  Modular	
  Reactors:	
  No	
  Solution	
  for	
  the	
  
Cost,	
  Safety,	
  and	
  Waste	
  Problems	
  of	
  Nuclear	
  Power.	
  Takoma	
  Park,	
  MD:	
  Institute	
  for	
  
Energy	
  and	
  Environmental	
  Research,	
  September	
  2010.	
  	
  On	
  the	
  Web	
  at	
  
http://www.ieer.org/fctsheet/small-­‐modular-­‐reactors2010.pdf.	
  	
  

McNulty	
  and	
  
Crooks	
  2007	
  

Sheila	
  McNulty	
  and	
  Ed	
  Crooks.	
  	
  “US	
  utilities	
  are	
  sceptical	
  over	
  nuclear	
  energy	
  
revival,”	
  Financial	
  Times,	
  November	
  19,	
  2007.	
  	
  Accessed	
  February	
  28,	
  2010	
  via	
  
www.ft.com/cms/s/0/8975e03c-­‐9601-­‐11dc-­‐b7ec-­‐0000779fd2ac.html.	
  

Navigant	
  2004	
   Maya	
  Chaudhari,	
  Lisa	
  Frantzis,	
  and	
  Tom	
  E.	
  Hoff.	
  	
  PV	
  Grid	
  Connected	
  Market	
  Potential	
  
under	
  a	
  Cost	
  Breakthrough	
  Scenario.	
  	
  Performed	
  by	
  Navigant	
  Consulting	
  and	
  Clean	
  
Power	
  Research.	
  	
  [San	
  Francisco,	
  CA:	
  Energy	
  Foundation,,	
  September	
  2004.	
  	
  On	
  the	
  
Web	
  at	
  http://www.ef.org/documents/EF-­‐Final-­‐Final2.pdf.	
  

NETL	
  2010	
   Eric	
  Grol.	
  	
  Cost	
  and	
  Performance	
  of	
  Retrofitting	
  Existing	
  NGCC	
  Units	
  for	
  Carbon	
  
Capture:	
  Final	
  Report.	
  	
  (DOE/NETL-­‐401/080610)	
  	
  [Pittsburgh?]	
  U.S.	
  Department	
  of	
  
Energy,	
  National	
  Energy	
  Technology	
  Laboratory,	
  October	
  1,	
  2010.	
  	
  On	
  the	
  Web	
  at	
  
http://www.netl.doe.gov/energy-­‐analyses/pubs/NGCC_Retrofit_Analysis.pdf.	
  	
  

NREL	
  2006	
   Paul	
  Denholm.	
  Creating	
  Baseload	
  Wind	
  Power	
  Systems	
  Using	
  Advanced	
  Compressed	
  
Air	
  Energy	
  Storage	
  Concepts.	
  CU	
  Energy	
  Initiative/NREL	
  Symposium,	
  University	
  of	
  
Colorado,	
  Boulder.	
  	
  (NREL/PO-­‐640-­‐40674)	
  	
  	
  Golden,	
  CO:	
  National	
  Renewable	
  Energy	
  
Laboratory,	
  October	
  3,	
  2006.	
  On	
  the	
  Web	
  at	
  
http://www.nrel.gov/docs/fy07osti/40674.pdf.	
  	
  

NREL	
  2008	
   National	
  Renewable	
  Energy	
  Laboratory.	
  	
  Annual	
  Report	
  on	
  U.S.	
  Wind	
  Power	
  
Installation,	
  Cost,	
  and	
  Performance	
  Trends:	
  2007.	
  	
  (DOE/GO-­‐102008-­‐2590)	
  	
  Golden,	
  
CO:	
  NREL,	
  May	
  2008.	
  	
  On	
  the	
  Web	
  at	
  http://www.nrel.gov/docs/fy08osti/43025.pdf.	
  

NREL	
  2010	
   National	
  Renewable	
  Energy	
  Laboratory	
  and	
  AWS	
  Truewind.	
  	
  Estimates	
  of	
  Windy1	
  
Land	
  Area	
  and	
  Wind:	
  Energy	
  Potential	
  by	
  State	
  for	
  Areas	
  >=	
  30%.	
  	
  Golden,	
  CO:	
  NREL,	
  
February	
  4,	
  2010.	
  	
  On	
  the	
  Web	
  at	
  
http://www.windpoweringamerica.gov/pdfs/wind_maps/wind_potential.pdf.	
  



121	
  
	
  

NREL	
  
Troughnet	
  2010	
  

National	
  Renewable	
  Energy	
  Laboratory.	
  	
  Parabolic	
  Trough	
  FAQs.	
  	
  Golden,	
  CO:	
  NREL,	
  
January	
  28,	
  2010.	
  	
  On	
  the	
  Web	
  at	
  
http://www.nrel.gov/csp/troughnet/faqs.html#water.	
  “Concentrating	
  Solar	
  Power:	
  
TroughNet:	
  Paraolic	
  Trough	
  Solar	
  Power	
  Network.”	
  

NSRDB	
  1991-­‐
2005	
  

National	
  Solar	
  Radiation	
  Data	
  Base	
  1991-­‐2005	
  Update:	
  Typical	
  Meteorological	
  Year	
  
3,	
  at:	
  http://rredc.nrel.gov/solar/old_data/nsrdb/1991-­‐
2005/tmy3/by_state_and_city.html#U.	
  

NYSE	
  2010	
  
Progress	
  Energy	
  	
  

“Progress	
  Energy	
  Inc.	
  (PGN):	
  Progress	
  Energy	
  Inc	
  Common	
  Stoc	
  (NYSE:	
  PGN	
  ).“	
  	
  
Yahoo	
  Finance.	
  	
  On	
  the	
  Web	
  at	
  http://finance.yahoo.com/q?s=PGN,	
  viewed	
  on	
  
December	
  2,	
  2010	
  at	
  11:54	
  AM.	
  

O’Donoghue	
  
2009	
  

Amy	
  Joi	
  O’Donoghue,	
  “Delta-­‐area	
  salt	
  caverns	
  could	
  store	
  natural	
  gas,”	
  Deseret	
  
News,	
  December	
  17,	
  2009.	
  	
  On	
  the	
  Web	
  at	
  
http://www.deseretnews.com/article/705351952/Delta-­‐area-­‐salt-­‐caverns-­‐could-­‐
store-­‐natural-­‐gas.html	
  	
  

PacifiCorp	
  2008	
   PacifiCorp.	
  	
  2008	
  Integrated	
  Resource	
  Plan	
  Public	
  Meeting:	
  IRP	
  Assumptions	
  and	
  
Portfolio	
  Development	
  Results.	
  	
  [Portland,	
  OR]:	
  PacifiCorp,	
  December	
  18,	
  2008.	
  	
  On	
  
the	
  Web	
  at	
  
http://www.pacificorp.com/content/dam/pacificorp/doc/Energy_Sources/Integrate
d_Resource_Plan/Public_Input_Process_33.pdf.	
  	
  

PacifiCorp	
  2009	
   PacifiCorp.	
  	
  Securities	
  and	
  Exchange	
  Commission…Form	
  10-­‐K,	
  Annual	
  Report	
  
Pursuant	
  to	
  Section	
  13	
  or	
  15	
  (d)	
  of	
  the	
  Securities	
  Exchange	
  Act	
  of	
  1934	
  for	
  the	
  fiscal	
  
year	
  ended	
  December	
  31,	
  2008.	
  [2009].	
  On	
  the	
  Web	
  at	
  
http://www.sec.gov/Archives/edgar/data/75594/000007559409000008/pacificorp1
0k2008.htm.	
  

PacifiCorp	
  Case	
  
Definitions	
  
2008	
  

PacifiCorp.	
  	
  2008	
  Integrated	
  Resource	
  Plan:	
  Portfolio	
  Development	
  Case	
  Definitions.	
  	
  
[Portland,	
  OR]:	
  PacifiCorp,	
  10/14/2008.	
  	
  	
  

PacifiCorp	
  IRP	
  
2008	
  

PacifiCorp.	
  	
  2008	
  Integrated	
  Resource	
  Plan.	
  Volume	
  1.	
  	
  Portland,	
  OR:	
  PacifiCorp,	
  May	
  
28,	
  2009.	
  	
  On	
  the	
  Web	
  at	
  
http://www.pacificorp.com/content/dam/pacificorp/doc/Environment/Environment
al_Concerns/Integrated_Resource_Planning_3.pdf.	
  	
  

PacifiCorp	
  IRP	
  
2010	
  

PacifiCorp.	
  	
  2008	
  Update:	
  Integrated	
  Resource	
  Plan.	
  	
  Portland,	
  OR:	
  PacifiCorp,	
  March	
  
31,	
  2010.	
  	
  On	
  the	
  Web	
  at	
  
http://www.pacificorp.com/content/dam/pacificorp/doc/Energy_Sources/Integrate
d_Resource_Plan/2008IRPUpdate/PacifiCorp-­‐2008IRPUpdate_3-­‐31-­‐10.pdf.	
  	
  2008	
  IRP	
  
Update	
  -­‐	
  Errata	
  (June	
  16,	
  2010)	
  is	
  at	
  
http://www.pacificorp.com/content/dam/pacificorp/doc/Energy_Sources/Integrate
d_Resource_Plan/2008IRPUpdate/2008IRPUpdate_Errata-­‐June2010.pdf.	
  	
  	
  

PennEnergy	
  
2010	
  

“Constellation	
  ends	
  plans	
  for	
  new	
  nuclear	
  reactor,”	
  PennEnergy.com.	
  	
  On	
  the	
  Web	
  at	
  
http://www.pennenergy.com/index/power/display/7939114191/articles/nuclear-­‐
power-­‐international/volume-­‐3/issue-­‐4/departments/news/constellation-­‐ends-­‐plans-­‐
for-­‐new-­‐nuclear-­‐reactor.html,	
  viewed	
  on	
  December	
  2,	
  2010.	
  



122	
  
	
  

Rosenfeld	
  2008	
   Arthur	
  H.	
  Rosenfeld.	
  	
  Energy	
  Efficiency:	
  The	
  first	
  and	
  most	
  profitable	
  way	
  to	
  delay	
  
Climate	
  Change:	
  The	
  Indus	
  Entrepreneur.	
  	
  Sacramento,	
  California	
  Energy	
  
Commission,	
  July	
  21,	
  2008.	
  	
  On	
  the	
  Web	
  at	
  
http://www.energy.ca.gov/2008publications/CEC-­‐999-­‐2008-­‐017/CEC-­‐999-­‐2008-­‐
017.PDF.	
  	
  

Rowe	
  2010	
   John	
  W.	
  Rowe	
  (Chairman	
  and	
  CEO,	
  Exelon	
  Corporation).	
  	
  Fixing	
  the	
  Carbon	
  Problem	
  
Without	
  Breaking	
  the	
  Economy,	
  Resources	
  for	
  the	
  Future	
  Policy	
  Leadership	
  Forum,	
  
National	
  Association	
  of	
  Home	
  Builders,	
  Washington,	
  D.C.,	
  May	
  12,	
  2010.	
  [Chicago:	
  
Exelon,	
  2010].	
  	
  On	
  the	
  Web	
  at	
  
http://www.exeloncorp.com/assets/newsroom/speeches/docs/Rowe_RFF_Remarks
_Slides_FINAL%2020100512.pdf.	
  “Remarks	
  As	
  Prepared.”	
  	
  

Statistical	
  
Abstract	
  2010	
  
Population	
  

United	
  States.	
  Census	
  Bureau.	
  	
  The	
  2010	
  Statistical	
  Abstract:	
  The	
  National	
  Data	
  
Book.	
  Population.	
  	
  Washington,	
  DC:	
  Census	
  Bureau,	
  2010.	
  	
  Link	
  on	
  the	
  Web	
  at	
  
http://www.census.gov/compendia/statab/cats/population.html.	
  	
  For	
  states,	
  this	
  
leads	
  to	
  Table	
  12.	
  Resident	
  Population	
  -­‐-­‐	
  States:	
  1980	
  to	
  2008,	
  at	
  
http://www.census.gov/compendia/statab/2010/tables/10s0012.pdf	
  or	
  
http://www.census.gov/compendia/statab/2010/tables/10s0012.xls.	
  "Statistical	
  
Abstract	
  of	
  the	
  United	
  States."	
  

Stoddard	
  et	
  al.	
  
2006	
  

L.	
  Stoddard,	
  J.	
  Abiecunas,	
  R.	
  O’Connell.	
  	
  Economic,	
  Energy,	
  and	
  Environmental	
  
Benefits	
  of	
  Concentrating	
  Solar	
  Power	
  in	
  California:	
  May	
  2005	
  –	
  April	
  2006.	
  	
  
(NREL/SR-­‐550-­‐39291)	
  	
  Golden,	
  CO:	
  National	
  Renewable	
  Energy	
  Laboratory,	
  April	
  
2006.	
  	
  On	
  the	
  Web	
  at	
  http://www.nrel.gov/docs/fy06osti/39291.pdf.	
  	
  

Straub	
  and	
  
Behr	
  2009	
  

Noelle	
  Straub	
  and	
  Peter	
  Behr.	
  “Energy	
  Regulatory	
  Chief	
  Says	
  New	
  Coal,	
  Nuclear	
  
Plants	
  May	
  Be	
  Unnecessary,”	
  New	
  York	
  Times,	
  April	
  22,	
  2009.	
  	
  On	
  the	
  Web	
  at	
  
http://www.nytimes.com/gwire/2009/04/22/22greenwire-­‐no-­‐need-­‐to-­‐build-­‐new-­‐
us-­‐coal-­‐or-­‐nuclear-­‐plants-­‐10630.html.	
  

SunSmart	
   SunSmart.	
  	
  [Web	
  page].	
  	
  St.	
  George,	
  Utah:	
  St.	
  George	
  Energy	
  Services	
  Department,	
  
2008.	
  	
  On	
  the	
  Web	
  at	
  http://www.sgsunsmart.com/index.htm.	
  

Sustainable	
  
Business	
  News	
  
2010	
  

“GE	
  To	
  Build	
  Demonstration	
  Smart	
  Grid	
  City	
  in	
  China,”	
  SustainableBusiness.com	
  
News,	
  01/12/2010.	
  On	
  the	
  Web	
  at	
  
http://www.sustainablebusiness.com/index.cfm/go/news.display/id/19540.	
  

Synapse	
  2010	
   Jeremy	
  Fisher,	
  Jon	
  Levy,	
  Yurika	
  Nishioka,	
  Paul	
  Kirshen,	
  Rachel	
  Wilson,	
  Maximilian	
  
Chang,	
  Jennifer	
  Kallay,	
  and	
  Chris	
  James.	
  	
  Co-­‐Benefits	
  of	
  Energy	
  Efficiency	
  and	
  
Renewable	
  Energy	
  in	
  Utah:	
  Air	
  Quality,	
  Health,	
  and	
  Water	
  Benefits.	
  	
  Cambridge,	
  MA:	
  
Synapse	
  Energy	
  Economics,	
  Inc.,	
  January	
  27,	
  2010.	
  	
  On	
  the	
  Web	
  at	
  
http://www.energy.utah.gov/governorsenergyplan/publiccomments/cobenefitsstud
y10152010.pdf.	
  	
  	
  

UGS	
  2010	
   Utah	
  Geological	
  Survey.	
  	
  Utah’s	
  Anemometer	
  Loan	
  Program:	
  Site	
  Data.	
  	
  Salt	
  Lake	
  
City,	
  UGS,	
  2010.	
  	
  On	
  the	
  Web	
  at	
  
http://geology.utah.gov/sep/wind/anemometerdata/index.htm,	
  	
  
with	
  links	
  to	
  	
  
Site	
  Data:	
  	
  Utah	
  Anemometer	
  Location	
  Map	
  &	
  Data,	
  at	
  
http://geology.utah.gov/sep/wind/anemometerdata/sitedata.htm.	
  



123	
  
	
  

UGS	
  Coal	
  2010	
   Utah	
  Geological	
  Survey.	
  	
  Chapter	
  2:	
  Coal.	
  	
  Salt	
  Lake	
  City:	
  UGS,	
  2010.	
  	
  On	
  the	
  Web	
  at	
  
http://geology.utah.gov/emp/energydata/coaldata.htm.	
  
Table	
  2.1	
  U.S.	
  Recoverable	
  Coal	
  Reserves	
  at	
  Producing	
  Mines	
  by	
  State,	
  1994-­‐2009,	
  at	
  
http://geology.utah.gov/emp/energydata/statistics/coal2.0/pdf/T2.1.pdf.	
  	
  
Table	
  2.2	
  Recoverable	
  Coal	
  Reserves	
  at	
  Producing	
  Mines,	
  Estimated	
  Recoverable	
  
Reserves	
  and	
  Demonstrated	
  Reserve	
  Base	
  by	
  State	
  and	
  Mining	
  Method,	
  2001-­‐2009,	
  
at	
  http://geology.utah.gov/emp/energydata/statistics/coal2.0/pdf/T2.2.pdf.	
  
Table	
  2.3	
  Utah	
  Coal	
  Resources	
  by	
  Coal	
  Field,	
  2009,	
  at	
  
http://geology.utah.gov/emp/energydata/statistics/coal2.0/pdf/T2.3%20&%20T2.1.
pdf.	
  	
  
Table	
  2.7	
  U.S.	
  Coal	
  Production	
  by	
  State,	
  1994-­‐2009,	
  at	
  
http://geology.utah.gov/emp/energydata/statistics/coal2.0/pdf/T2.7.pdf.	
  	
  

University	
  of	
  
Utah	
  2010	
  

University	
  of	
  Utah.	
  	
  Design	
  Standards:	
  General	
  Guidelines:	
  Chapter	
  1.	
  	
  Salt	
  Lake	
  City,	
  
University	
  of	
  Utah,	
  Facilities	
  Management,	
  July	
  2010.	
  	
  On	
  the	
  Web	
  at	
  
http://www.facilities.utah.edu/static-­‐
content/facilitiesmanagement/files/pdf/DesStand/DesStand_CH-­‐01_General-­‐
Guidelines_02-­‐JUL-­‐10.pdf.	
  

UREZ	
  I	
  2009	
   Jason	
  Berry,	
  David	
  Hurlbut,	
  Richard	
  Simon,	
  Joseph	
  Moore,	
  Robert	
  Blackett.	
  	
  Utah	
  
Renewable	
  Energy	
  Zones	
  Task	
  Force:	
  Phase	
  I	
  Report:	
  Renewable	
  Energy	
  Zone	
  
Resource	
  Identification.	
  	
  (Miscellaneous	
  Publication	
  09-­‐1)	
  	
  Salt	
  Lake	
  City:	
  Utah	
  
Geological	
  Survey,	
  2009.	
  On	
  the	
  Web	
  at	
  
http://geology.utah.gov/sep/renewable_energy/urez/phase1/pdf/mp-­‐09-­‐1.pdf.	
  

UREZ	
  II	
  2010	
   Black	
  &	
  Veatch	
  Corporation.	
  	
  Utah	
  Renewable	
  Energy	
  Zones	
  Task	
  Force	
  Phase	
  II:	
  
Zone	
  Identification	
  and	
  Scenario	
  Analysis:	
  Final	
  Report.	
  	
  San	
  Francisco,	
  CA:	
  Black	
  &	
  
Veatch,	
  September	
  2010.	
  	
  On	
  the	
  Web	
  at	
  
http://geology.utah.gov/sep/renewable_energy/urez/phase2/pdf/urez_phaseII_fina
l_report.pdf.	
  

USTAR	
   USTAR	
  website	
  at	
  http://www.innovationutah.com.	
  	
  

Utah	
  Division	
  of	
  
Public	
  Utilities	
  
2009	
  

Utah	
  Division	
  of	
  Public	
  Utilities.	
  	
  PacifiCorp	
  2008	
  Integrated	
  Resource	
  Plan:	
  Report	
  
and	
  Recommendations	
  (Errata).	
  	
  Docket	
  No.	
  09-­‐2035-­‐01.	
  	
  Salt	
  Lake	
  City,	
  DPU,	
  June	
  
18,	
  2009.	
  	
  On	
  the	
  Web	
  at	
  
http://www.psc.state.ut.us/utilities/electric/09docs/09203501/62691Comments%2
0from%20DPU.doc.	
  	
  	
  Running	
  title:	
  Division	
  Errata	
  Report	
  and	
  Recommendations	
  on	
  
2008	
  IRP.	
  

Utah	
  Energy	
  
Initiative	
  Draft	
  
2010	
  

Utah	
  Energy	
  Initiative:	
  Governor	
  Herbert’s	
  10-­‐Year	
  Strategic	
  Energy	
  Plan,	
  November	
  
3,	
  2010	
  Draft.	
  	
  On	
  the	
  Web	
  at	
  
http://www.energy.utah.gov/governorsenergyplan/docs/strategicenergyplan11031
0draft.pdf.	
  

Utah	
  
Governor’s	
  
Office	
  2008	
  

Utah.	
  Governor's	
  Office	
  of	
  Planning	
  and	
  Budget.	
  	
  2008	
  Baseline	
  Projections:	
  
Population	
  Area	
  and	
  Component	
  of	
  Change.	
  	
  On	
  the	
  Web	
  at	
  
http://governor.utah.gov/DEA/ERG/ERG2008/Population%20by%20Area%20and%2
0Component.xls,	
  from	
  link	
  at	
  http://www.governor.utah.gov/dea/projections.html.	
  	
  
Title	
  from	
  link.	
  



124	
  
	
  

Zeller	
  2010	
   Tom	
  Zeller	
  Jr.	
  	
  Beyond	
  Fossil	
  Fuels:	
  	
  Can	
  We	
  Build	
  in	
  a	
  Brighter	
  Shade	
  of	
  Green?	
  New	
  
York	
  Times,	
  September	
  25,	
  2010.	
  	
  On	
  the	
  Web	
  at	
  
http://www.nytimes.com/2010/09/26/business/energy-­‐
environment/26smart.html?ref=for_the_home.	
  

	
  



HEAL Utah
68 S Main Street, Suite 400, Salt Lake City, UT 84101




