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Abstract :  

The Secretary o f  Energy i s  requr ied  by 1 aw t o  examine, from t ime t o  t ime, 
the need f o r  development o f  t he  Naval O i l  Shale Reserves. This  
programmatic EIS i s  one o f  the  components o f  t h a t  examination. 

This  programmatic statement examines f i v e  devel op~nent pol  i c y  op t i ons  and 
e i g h t  l i q u i d  fue l  a1 te rna t i ves ,  one o f  which i s  o i l  shale on NOSR 1. The 
o the r  seven are o i l  shale on o the r  1 ands (Colony),  conservat ion, enhanced 
o i l  recovery (EOR), o f f s h o r e  o i l  product ion, coal l i q u e f a c t i o n  (SRC 11),  
biomass/alcohol and "no a c t i o n  a t  t h i s  time." The document compares the  
ehvironmental imapcts o f  two l e v e l s  o f  product ion from NOSR 1 (50,000 BPD 
and 200,000 BPD) t o  those o f  an equ iva len t  product ion ( o r  conservat ion)  
from the  o ther  l i q u i d  fue l  sources. The socioeconomic and f i n a n c i a l  
impacts o f  the f i v e  development p o l i c y  opt ions,  which range from zero t o  
100 percent  government p a r t i c i p a t i o n ,  a re  a1 so eval uated. Based upon an 
eval ua t i on  made du r ing  the summer of 1981, the Secretary o f  Energy 
determined t h a t  the  development of NOSR 1 was no t  warranted a t  t h a t  t ime. 
That "no ac t ion"  dec is ion  i s  i d e n t i f i e d  as the p re fe r red  a1 t e r n a t i v e  i n  
t h i s  EIS. The development quest ion i s  being p e r i o d i c a l l y  re-examined, 
however, and should the dec is ion  be made t o  develop NOSR 1, a s i t e -  ( and 
process-) s p e c i f i c  EIS would precede any development a c t i v i t y  by DOE and 
would discuss environmental impacts, i n c l  ud i  ng cumul a t i v e  impacts, i n  
d e t a i l  . 
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1. SUMMARY 

The Secretary o f  Energy i s  required by law, from time t o  time, t o  

examine the need f o r  the production o f  shale o i l  f ran  the Naval O i l  Shale 

Reserves ( NOSRs) . Thi s Programat ic  Environmental Impact Statement ( EIS) 

has been prepared t o  ass is t  the Secretary i n  t h a t  process by presenting 

informat ion on the environmental and socioeconomic impacts o f  an o i l  shale 

development p ro jec t  on NOSR 1, and o f  a sel ec t  number o f  a1 ternat ives . The 

EIS considers the environmental impacts o f  development o f  o i l  shale, i n  

general, and NOSR 1, i n  par t i cu la r ,  i n  comparison to a1 ternat ives o f  

encouraging production from other 1 i q u i d  fuel resources, such as coal 

1 iquefact ion,  biomass, o f fshore o i l  , and enhanced o i l  recovery, and an 

a1 te rna t i ve  o f  conserving petroleum i n  l i e u  o f  shale o i l  production. This 

EIS does not attempt to evaluate the environmental impact o f  e i t he r  the 

technological options o r  the spec i f i c  s i t es  which are ava i l  able f o r  

developing the o i l  shale resources a t  NOSR 1. That evaluat ion w i l l  f o l l ow  

i n  a l a t e r  NEPA document i f  DOE proposes t o  develop NOSR 1. 

It should be noted that ,  due to the durat ion o f  the admin is t ra t ive  

process involved wi th  preparing and pub1 i s h i  ng t h i s  EIS, some o f  the 

information presented here may have been overtaken by events i n  the very 

v o l a t i l e  and dynamic o i l  shale indust ry  which occurred only recent ly.  For 

example, what was only s i x  months ago thought to be a v iab le ,  major o i l  

shale project-- the TOSCO/Exxon Col ony Project--has been shut down i n  

mid-construction. We mention t h i s  to ind ica te  t h a t  the ongoing eval ua t ion  

of the development pol i c y  f o r  a NOSR 1 o i l  shale p ro jec t  w i l l  r e f l e c t  the 

best information ava i l  able a t  the time. 

This EIS analyzes NOSR 1 as a candidate s i t e  f o r  a contingency o i l  

shale development venture. It compares the envi ronmental impacts from the  

NOSR 1 range o f  potent ia l  production (50,000 t o  200,000 BPD) w i t h  impacts 

fran addi t ional  development o f  other 1 i q u i d  fue l  options which 111ight 

possib ly make up f o r  the lack o f  an equivalent  amount o f  shale o i l  by 1990. 

'These other options i ncl ude: 

- Conservation 
- O i l  Shale Development on Other Land 
- Enhanced O i l  Recovery (EOR) 



- Outer Continental She1 f Petroleum (OCS) 
- Tar Sands 
- Coal L ique fac t i on  
- Biomass/Alcohol. 

Second, t h i s  EIS presents an environmental and f i n a n c i a l  ana lys i s  

re1 a t i  ng f i v e  general i zed development pol  i c i e s  f o r  NOSR 1. The dec is ion  

when t o  develop NOSR 1, and by what means, w i l l  be made by t h e  Secretary o f  

Energy, based on nat iona l  defense requirements and o ther  p e r t i n e n t  

in format ion,  i nc lud ing  the  f i n d i n g s  of t h i s  EIS (as  supplemented i f  

necessary). 

NOSR 1 

Located i n  G a r f i e l d  County on the  south r i m  o f  the  Piceance Basin i n  

northwestern Colorado (F igure  1-11, NOSR 1 comprises about 41,000 acres. 

NOSR 3, the 14,000-acre serv ice  area which abuts the east  and south 

boundaries o f  NOSR 1, was se t  aside f o r  p o t e n t i a l  access roads, s i t e s  f o r  

serv ice  and staging areas, r e s e r v o i r  areas, e t c  . , hence i s  i ncl  uded w i  t h  

NOSR 1 i n  t h i s  €IS. It has no comnerc ia l ly  s i g n i f i c a n t  o i l  shale 

resources. NOSR 1 has some 18 b i l l  i o n  ba r re l  s o f  shal e o i l  i n  p l  ace ( i n  

shale grades over 10 ga l lons '  per ton) ,  o f  which some 2.3 b i l l i o n  b a r r e l s  

a re  recoverable a t  grades of 30 ga l l ons  per ton  o r  more from the  Mahogany 

Zone. 

Overview 

The ob jec t i ve  o f  t h i s  EIS i s  t o  evaluate and compare the  impacts o f  

e i g h t  l i q u i d  f u e l  a l t e rna t i ves .  I n  add i t ion ,  f i v e  development p o l i c y  

opt ions  f o r  NOSR 1 development are evaluated and compared. 

I n  general , such comparisons are usefu l  , b u t  do no t  1 ead d i r e c t l y  t o  

any conclusions. No p a r t i c u l  a r  f i nanc ia l  op t i on  1 eads t o  any o v e r r i d i n g  

choice t h a t  cou ld  no t  be tempered t h e r e a f t e r  by o ther  fac tors .  This i s  

equa l ly  t r u e  of the  environmental comparisons among l i q u i d  f u e l  a l t e r -  

nat ives,  w i t h  the  obvious exception o f  conservation. However, many energy 

sources, i nc l  ud i  ng conservat ion, may need t o  be devel oped concur rent ly  i n 

the  nat iona l  energy program t o  move toward some measure o f  energy 

se l  f - s u f f i c i e n c y  . 



F igu re  1-1. Locat ion  o f  Reserves 

I n  t h i s  sense, they are no t  t r u e  a1 te rna t i ves ,  w i t h  the poss ib le  

except ion of o i l  shale development on o the r  1 and. I n  add i t i on ,  t h e  

i sol ated impact o f  a NOSR 1 development should u l  t i m a t e l y  be considered i n  

a regional  energy development contex t ,  s ince  the  cumul a t i v e  impact e f f e c t s  

w i l l  determine the  1 i m i t s  o f  i n d u s t r i a l  growth i n  the  Piceance Basin. Such 

an ana lys is  i s  planned f o r  t h e  s i t e - s p e c i f i c  EIS and w i l l  be inc luded i n  

the m i  t i g a t i o n  p lan  i n  t he  NOSR predevelopment study a c t i v i t i e s ,  a1 though 

some qua1 i t a t i v e  d iscussion o f  t he  issue i s  inc luded i n  Sect ion 5. 

B r i e f  desc r ip t i ons  o f  t he  e i g h t  l i q u i d  f u e l  a1 t e r n a t i v e s  and the  f i v e  

development pol i c y  op t ions  are prov ided i n  Sect ion 3. The summary below 

compares the  op t ions  and the  a l t e r n a t i v e s ,  and incorpora tes  c e r t a i n  issues 

r a i s e d  i n  response t o  th ree  scoping meetings h e l d  i n  February 1980 i n  Grand 

Junct ion  and Denver, Colorado and pub1 i c  comnent meetings f o r  t he  d r a f t  of 

t h i s  EIS h e l d  i n  November, 1980 i n  those same c i t i e s .  

Comparison o f  A1 t e r n a t i v e s  

Fo r  the environmental compari sons among 1 i q u i d  f u e l  a1 te rna t i ves ,  typ-  

i cal  p l  ants producing 50,000 and 200,000 BPD were sel ected fo r  each a l  t e rn -  

a t i ve .  The l a r g e r  product ion r a t e  i s  the  maximum p r a c t i c a l  r a t e  the  NOSR 1 

can sus ta in  f o r  a 25 t o  30-year p l a n t  l i f e t i m e ,  and represents the  upper 

p roduct ion  1 i m i  t t h a t  w i l l  be considered. The 50,000-BPD r a t e ,  however, i s  



a t y p i c a l  product ion f i g u r e  normally used f o r  comparison purposes t o  repre- 

sent  a l l  a1 te rna t i ves .  Comparisons are made f o r  emit ted a i r  p o l l  u tan ts  , 
water consumption, 1 and use, sol  Sd waste, p o t e n t i a l  water qual i t y  degrada- 

t i o n ,  po ten t ia l  hea l th  and safety hazards, popul a t i o n  growth, and comnuni ty 

expenditures and revenues. A s p e c i f i c  conservat ion program-more e f f i c i e n t  

veh ic les  designed t o  save the  same amount i n  gaso l ine- is  a l so  inc luded i n  

these comparisons wherever possib le.  Unfor tunate ly ,  because adequate data 

were n o t  ava i lab le ,  t a r  sands had t o  be deleted from the comparisons. 

Conservation i s  c l e a r l y  most advantageous f o r  a i r  p o l l u t i o n ,  reducing 

emissions nationwide, p r i m a r i l y  i n  urban areas. Among 1 i q u i d  fuel  

a1 te rna t i ves ,  no sing1 e techno1 ogy i s  consi s t e n t l y  the  h ighest  o r  lowest  

e m i t t e r  i n  a l l  categor ies o f  major a i r  po l l u tan ts .  For example, OCS i s  the  

h ighes t  i n  hydrocarbon emissions b u t  the lowest  i n  SO emissions. Resul ts  

a re  discussed i n  Sect ion 3. A more s i g n i f i c a n t  measuPe wobl d be a i r  

qual i t y  impact r a t h e r  than j u s t  emissions. This impact depends on l o c a l  

t e r r a i n  and meteorology and on the a i r  qual i t y  s ta tus  o f  the region, 

genera l ly  r e q u i r i n g  d i f f us ion  models t o  est imate impacts. 

Water requirements f o r  a 50,000-BPD 1 i q u i d  f u e l  f a c i l i t y  are s ~ i l a l l  f o r  

OCS, about 10,000 a c r e - f t / y r  (AF/Y) f o r  coal l i q u e f a c t i o n ,  about 4,455 t o  

12,090 AF/Y f o r  NOSR o i l  shale, (depending on the product ion system 

u t i l i z e d )  , 19,000 AF/Y fo r  EOR, and 3,600 AF/Y f o r  biomass/alcohol . The 

impact o f  t h i s  water requirement w i l l  depend on the  regional  water 

a v a i l  a b i l  i t y  , genera l ly  considered as a more s i g n i f i c a n t  problem i n  o i l  

shale country than i n ,  f o r  example, cen t ra l  I 1  1 i n o i s  where the  t y p i c a l  

biomass/alcohol f a c i l i t y  i s  located. S o l i d  waste product ion i s  g rea tes t  

f o r  o i l  shale, running c lose t o  20 m i l  1 i o n  tons per year. Among the  

remaining a1 te rnat ives ,  on ly  coal 1 i que fac t i on  has any s i g n i f i c a n t  waste 

(4-112 m i l l i o n  tons per  year ) .  High land use f o r  biomass/alcohol i s  due t o  

the 1 arge number o f  i n d i v i d u a l  f a c i l  i t i e s .  

A comparison o f  the p o t e n t i a l  f o r  water q u a l i t y  degradation 

a t t r i b u t a b l e  t o  s p i l l  s, leachates, mine drainage, and ag r i cu l  t u r a l  r u n o f f  

shows OCS having the greates t  p o t e n t i a l ,  o i l  shale a moderate p o t e n t i a l ,  

and a l l  o thers w i t h  minor b u t  no t  n e g l i g i b l e  p o t e n t i a l .  S i m i l  a r l y  f o r  

p o t e n t i a l  heal t h  and sa fe ty  hazards, coal 1 i quefac t i  on i s  g iven the  

greates t  p o t e n t i a l  , o i l  shale a moderate, EOR and OCS a minor, and biomass/ 



a1 cohol a re  shown as negl  i g i b l e .  These qua1 i t a t i v e  groupings a re  q u i t e  

sub jec t i ve ,  and what i s  c a l l e d  "minor" cou ld  e a s i l y  be r e c l a s s i f i e d .  

However, t h e  re1 a t i v e  r a n k i  ngs a r e  expected t o  remain unchanged. 

I n  t h e  socioeconomic area, p o p u l a t i o n  increases d u r i n g  o p e r a t i o n  

approximate 20,000 peopl e f o r  coa l  1 i que fac t i on ,  12,500 f o r  biomass/ 

a l coho l ,  7,500 f o r  o i l  shale,  and fewer than 250 f o r  EOR and OCS. E f f e c t s  

o f  popul a t i o n  inc rease  depend e n t i r e l y  on t he  l o c a l  community c o n d i t i o n s ,  

and a re  cons idered s i g n i f i c a n t  f o r  a l l  a1 t e r n a t i v e s  except  EOR and OCS. 

Cons t ruc t i on  popul a t i o n  i nc rease  i s  cons iderab ly  smal l e r ,  b u t  c r e a t e s  a 

t r ans ience  p rob l  em, e s p e c i a l l y  where over1 ap occurs w i t h  the  o p e r a t i o n s  

personnel --most 1 i k e l y  i n  biomass/al cohol - -or  i n  any o f  t h e  a1 t e r n a t i v e s  i f  

s ized  f o r  more than  50,000 BPD. F i n a n c i a l  o u t l a y s  by  l o c a l  comnuni t ies  t o  

p r o v i d e  c a p i t a l  improvements (e.g . , school s, water and sewer f a c i l  i t i e s ,  

roads) and human serv ices  run  about  $30 m i l l  i o n  annua l l y  f o r  coa l  1 ique-  

f a c t i o n  and biomass/al cohol , wi t h  es t imated  revenues about  $1 m i l  1 i o n  1 ess 

than t h i s  amount. Revenues i n c l u d e  - ad valorem and personal p rope r t y ,  s t a t e  

income, sa les,  and p l a n t  p r o p e r t y  taxes. However, i t  i s  g e n e r a l l y  inaccu- 

r a t e  t o  assume t h a t  1 oca l  comnuni t i e s  r e c e i v e  s t a t e  revenue a1 1 o c a t i o n  

equal t o  those generated by t h e  energy development o r  t h a t  s t a t e  a i d  i s  

p rov ided  on a t i m e l y  bas is .  Comparable o i l  shale amounts a re  $10 m i l l  i o n  

i n  expend i tu res  and over  $11 m i l  l i o n  i n  revenues. It should be noted t h a t  

c o s t  and revenue comparisons f o r  o i l  sha le  development w i l l  va r y  cons ider -  

a b l y  g i v e n  t h e  wide range o f  assumptions t h a t  a re  p o s s i b l e  r ega rd ing  o t h e r  

energy development prospects  i n  Colorado. For  the  purposes o f  t h i s  

a n a l y s i s  socioeconomic impacts o f  NOSR devel opnlent i n  western Colorado have 

been assessed from two separate perspec t i ves .  F i r s t ,  50,000 BPD and 

200,000 BPD development op t i ons  have been analyzed i n  i s o l a t i o n ,  assuming 

no concomi tant  development i n  t h e  NOSR study area. Second, a 100,000 BPD 

NOSR development o p t i o n  has been analyzed i n  d e t a i l  i n  t h e  c o n t e x t  o f  an 

assumed cumul a t i v e  development p r o f i l e  i n  western Colorado. Th i s  1 a t t e r  

cumul a t i v e  impact  ana l ys i  s i s  presented be1 ow i n  Sec t i on  5, "Environmental  

Impacts . " 
F o r  t he  NOSR 1, one re fe rence  p roduc t i on  system des ign  i s  used f o r  

a1 1 development po l  i c y  op t i ons ;  t he re fo re ,  a11 emissions and o t h e r  

environmental  impacts a r e  t h e  same f o r  a1 1 these op t i ons .  'There i s  o n l y  



one s i g n i f i c a n t  environmental d i f f e rence  among the  f i v e  devel opment pol i c y  

opt ions, a socioeconomic d i f f e r e n c e  due t o  the vary ing  share of p r i v a t e  

proper ty  t h a t  may be d i r e c t l y  taxed as a major source o f  l o c a l  revenue, as 

menti  oned above. 

For  eva luat ion  of the  f i v e  developnient p o l i c y  opt ions, standard 

business ana lys is  techniques are used i n  conjunct ion w i t h  a reference o i l  

shale product ion system f o r  NOSR 1. This system u t i l  i z e s  conventional 

underground mining, three types o f  surface r e t o r t s ,  conventional 

upgrading, p i p e l i n e  product t ranspor ta t i on ,  and sur face disposal o f  spent 

shale. The same product ion system i s  used t o  evaluate the f i v e  development 

p o l i c y  opt ions, as i t  i s  unl i k e l y  t h a t  t he  design selected f o r  a GOCO would 

d i f f e r  from t h a t  selected by a p r i v a t e  e n t i t y .  Since ne i the r  s e l e c t i o n  can 

be known a t  t h i s  time, the same product ion system i s  used as the  basis f o r  

comparative eval ua t i on  o f  f i n a n c i a l  f ac to rs .  

Fo r  the cases i n  which the  i ndus t ry  owner earns a 15% r e t u r n  on 

investment (ROI) , and the government 10% ( t o  o f f s e t  the  cos t  o f  money use) , 
the  requ i red  (constant)  s a l l  i n g  p r i c e  i s  ca lcu la ted i n  1979 do1 l a r s .  It 

ranges from about $26 p e r  b a r r e l  f o r  the upgraded shale o i l  ( r e f i n e r y -  

compatible syncrude) f o r  the f u l l y  leased-to- industry case t o  about $17 per  

ba r re l  f o r  the government-owned case. These somewhat a r t i f i c i a l  cases 

provide some i n s i g h t  i n t o  the downside r i s k  o f  these investments, which 

appears small i n  view o f  c u r r e n t  and comonly  pro jec ted o i l  p r ices .  

For  the cases which assume an o i l  p r i c e  scenario which increases from 

$25 per b a r r e l  i n  1979 t o  $35 per  b a r r e l  i n  1989 and remains a t  $35 ( i n  

1979 d o l l a r s )  t he rea f te r ,  two sets of r e s u l t s  are derived. From an 

indus t ry  viewpoint,  the R O I  i s  about 20%, whether f u l l y  leased o r  j o i n t l y  

owned. 

Concl usions 

Based upon an evaluat ion made dur ing the summer o f  1981 o f  the  

in format ion  contained i n  the d r a f t  Programmatic EIS, s t a t e  and l o c a l  

concerns, na t iona l  energy demand, the  progress o f  p r i v a t e  i ndus t ry  i n  

supplying conventional f u e l s  and pursuing synthet ics,  the Secretary o f  

Energy, a f t e r  duly performing the eval ua t i on  as requ i red  by law, concluded 

t h a t  the development o f  o i l  shale on NOSR 1 was no t  necessary a t  t h a t  time. 



This  "no act ion"  decis ion i s  i d e n t i f i e d  as the  p re fe r red  a1 t e r n a t i v e  i n  

t h i s  EIS. Th is  issue w i l l  be reexamined from t ime t o  t ime i n  the  fu tu re ,  

as w i l l  the in format ion  and ana lys i s  contained i n  t h i s  EIS. Should updates 
3 

be necessary, d r a f t  and f i n a l  supplements t o  t h i s  EIS w i l l  be prepared, i n  

accordance w i t h  the Council on Environmental Qua1 i ty regul  a t i ons  

imp1 ementi ng NEPA. 



2. The Proposed Act ion and I t s  Purpose 

The ac t ion  evai uated i n  t h i s  EIS i s  the development o f  Naval O i l  Shale 

Reserve Number 1 (NOSR 1) f o r  the eventual product ion o f  l i q u i d  f u e l s  from 

o i l  shale, f o r  the purposes of a s s i s t i n g  nat iona l  defense and secur i ty .  A 

background discussion o f  t h i s  proposal fo l lows:  

A t  t he  beginning of t h i s  century, President  Theodore Roosevelt became 

concerned about a secure supply o f  o i l  f o r  the  U.S. Navy. ' He i n i t i a t e d  a 

p lan which l e d  to an Executive Order o f  September 27, 1909 by President  W. 

H. Taf t ,  withdrawing c e r t a i n  publ i c  1 ands from general sale. This was a t  

the  time when the Navy was i n  the process o f  convert ing t o  an a l l  o i l - f i r e d  

f l e e t  and was worr ied about a secure supply o f  o i l  and the e f f e c t s  o f  

~l lassive increases i n  fuel costs. The p r i c e  o f  sh ip ' s  fue l  had skyrocketed 

from 1 7/8 cents per ga l l on  i n  1911 to a f u l l  3 cents per ga l l on  i n  1912. 

I n  t h a t  year, a t  the request o f  the Secretary o f  the Navy, t h e  

Secretary o f  the I n t e r i o r  i d e n t i f i e d  f o r  the Navy 38,073 acres o f  o i l -  

bearing publ i c  lands i n  Cal i f o r n i a ,  a p a r t  o f  the land prev ious ly  withdrawn 

from pub l i c  sale, s u f f i c i e n t  t o  ensure a supply o f  500 m i l l i o n  b a r r e l s  o f  

o i l .  President  T a f t  issued an Executive Order i n  1912 s e t t i n g  aside these 

1 ands as Naval Petroleum Reserve 1 (NPR I ) ,  known as El k H i l l s .  

By 1916, the fuel  cos t  problem was worse. The p r i c e  o f  o i l  f o r  the 

Navy had jumped t o  5 112 cents per ga l l on  and the U.S. Geological Survey 

(USGS) had estimated t h a t  there was no more than a 30-year supply o f  o i l  

l e f t  i n  the  U.S. a t  the c u r r e n t  consumption rate.  I n  1914, the Navy had 

estimated t h a t  i t s  requirements i n  wartime would t r i p 1  e those o f  peacetime, 

and was concerned about suppl i e s  t o  the c i v i l i a n  sector. Now, on the eve 

o f  h e r i c a '  s e n t r y  i n t o  W W I ,  the problem caused great  concern. On December 

6, 1916, a t  the urging o f  secretary o f  the I n t e r i o r  Lane, President  Woodrow 

W i l  son signed the order establ  i shing NOSRs 1 and 2. The f o l l  owing excerpt 

from hearings before the Special J o i n t  Conference o f  the Committee on 

Pub l ic  Lands, December 18, 1916, discussed t h i s  event and the basic NOSR 

m i  ssion. 

"Chairman PITTMAN (Senator from Nevada). Are there any 
, o the r  naval petroleum reserves except those mentioned? 



"Ass is tan t  Secretary o f  the Navy, Frank1 i n  D. ROOSEVELT. 
Those three are the on ly  ones. There i s  a proposal by the  
Secretary o f  the I n t e r i o r  t o  withdraw some shale lands. 

"Mr. FINNEY (DO11 . It i s  withdrawn, Mr .  Secretary - two 
areas i n  Western Colorado and Utah. 

"Ass i s tan t  Secretary ROOSEVELT. The shale lands, up t o  the 
present time, are not  a comnercial p ropos i t i on  as o i l  lands 
q u i t e  a d i f f e r e n t  proposi t ion.  There i s  o i l  i n  the  shale, 
and i f  i t  came down t o  a c r i s i s  and you could get  no o i l  any 
o the r  way, I suppose i n  t ime of war we cou ld  go ahead and 
crush the  shale and e x t r a c t  the o i l .  

"Commander RICHARDSON ( Bureau of Steam Evgi neer i  ng) . I n  
regard t o  the  shale, you have t o  d r i v e  the o i l  o f f  i n  the  
shape of gas, and o u t  o f  a ton  of shale you g e t  40 ga l lons  
of o i l ,  and o f  t h a t  40 ga l lons  there i s  a f a i r  percentage o f  
gas and gas01 ine, so t h a t  ou t  of t h a t  t on  of shale you would 
probably g e t  24 ga l lons  o f  f u e l  o i l .  

"MR. FINNEY. How much would i t  c o s t  t o  ge t  it? 

"Commander RICHARDSON. $1.85 f o r  the 24 gal lons; and i f  i t  
be i n  Colorado i t  i s  over a d o l l a r  t o  g e t  i t  t o  the coast. 

"Senator CLARK ( o f  Wyoming). I saw something about some 
experiments made by people who are fa rs igh ted,  I suppose, a t  
a c o s t  o f  about $4 a 'bar re l  t o  sh ip  it. 

"Commander RICHARDSON. $1.85 i s  t h e  statement by o i l  men. 

Several quest ions- 1 a ter :  

"Senator PHELAN ( o f  C a l i f o r n i a ) .  What i s  the  est imated 
contents o f  those shale reserves? 

" M r .  FINNEY. One b i l l i o n  ba r re l s ,  according t o  the  est imate 
o f  the Geological Survey. 

F i n a l l y  : 

"The CHAIRMAN. As one o f  the  experts o f  the  Navy 
Department, would you not  consider a p o s s i b i l i t y  o f  
conserving 1,000,000,000 b a r r e l s  o f  o i l ,  even a t  an expense 
o f  $4 a b a r r e l ,  f o r  f u t u r e  use would be a ma t te r  o f  i n t e r e s t  
t o  your department? 

"Commander RICHARDSON. It was so much a mat ter  o f  i n t e r e s t  
t o  the Navy Department t h a t  i t  requested the  Department o f  
t he  I n t e r i o r  t o  j o i n  the  Navy Department i n  request ing the  
President  t o  create a reserve o f  shale 1 ands f o r  the 
poss ib le  use o f  the Navy when the  known o i l  f i e l d s  o f  the  
country were exhausted: t h a t  i t  was r e a l i z e d  t h a t  even i f  



t he  o i l  f i e l d s  are  exhausted i n  a l i m i t e d  number o f  years, 
as the statements o f  the  Department o f  the I n t e r i o r  
i nd i ca te ,  the  Navy must have o i l  ava i l ab le  from some 
source. " 

The s ize  of NOSRs 1 and 2 were mod i f ied  somewhat by l a t e r  Execut ive 

Orders, and NOSR 3 was establ  ished by an Execut ive Order i n  1924. Whi le 

l e s s  than 15 percent  of NOSR 3 conta ins  o i l  bearing shale, i t s  withdrawal 

was considered necessary t o  a f f o r d  working space and waste d isposal  areas 

necessary f o r  the a n t i c i p a t e d  operat ions on NOSR 1. 

The Secretary o f  the Navy d i d  have congressional a u t h o r i t y  f o r  t he  

expl o ra t ion ,  devel opment, use and opera t ion  o f  the Naval Petroleum 

Reserves; however, he had no such a u t h o r i t y  fo r  the  NOSRs. As a r e s u l t ,  

a c t i v i t y  a t  the NOSRs was extremely 1 im i  ted. 

From 1944 t o  1956, the Bureau o f  Mines conducted experimental work a t  

the  R i f l e  O i l  Shale Demonstration P l a n t  on NOSR 3 under the  p rov i s ions  o f  

the  Synthet ic  L i q u i d  Fuel Act o f  1944. I n  October, 1962, the Secretary of 

the  Navy was given the same development a u t h o r i t y  over the NOSRs as he had 

over the  Naval Petroleum Reserves, and the  Department o f  the  I n t e r i o r  was 

author ized t o  lease the R i f l e  f a c i l  i t y ,  which had been i d l e  s ince 1956. 

The f a c i l i t y ,  now c a l l e d  Anv i l  Points ,  was leased i n  A p r i l  1964. Th i s  

lease expi red i n  e a r l y  1982, and the  Anv i l  Po in ts  f a c i l  i t y  i s  p resen t l y  

shut down, wh i le  new lessees are being sought. O i l  shale from Anv i l  Po in t s  

has a1 so been used f o r  research by the  Laramie Energy Technology Center 

s ince 1956. 

I n  1976, the  Naval Petroleum Reserves Product ion a c t  was enacted, 

which de f ined the  MOSRs as a component o f  the Naval Petroleum Reserves. As 

a r e s u l t ,  the Secretary o f  t he  Navy had the  same bas ic  admin i s t ra t i ve  

a u t h o r i t i e s  over the  NOSRs as over the  NPRs, i nc lud ing  the a u t h o r i t y  t o  

develop and produce and t o  lease. The Anv i l  Po in t s  f a c i l i t y  t r a n s f e r r e d  

from the Department o f  the I n t e r i o r  t o  the  Energy Research and Development 

Admin is t ra t ion  (ERDA). 

I n  1977, the Department o f  Energy Organizat ion Ac t  was enacted and 

t rans fe r red  the a u t h o r i t i e s  o f  the Secretary o f  the  Navy over the NPRs and 

the  NOSRs t o  the Secretary o f  Energy. It also t r a n s f e r r e d  the a u t h o r i t i e s  



and funct ions o f  ERDA t o  the  Secretary o f  Energy,' i nc lud ing  c l~s tody  o f  t he  

Anv i l  Po in ts  f a c i l i t y .  J u r i s d i c t i o n  over the  NOSRs and the  Anv i l  Po in ts  

f a c i l i t y  remains w i th  the  Secretary o f  Energy a t  t h i s  time. 

Desc r ip t i on  o f  NOSR 

NOSRs 1 and 3 a re  located i n  G a r f i e l d  County, Colorado, .approximately 

e i g h t  m i l e s  west o f  R i f l e ,  and NOSR 2 i s  located i n  Carbon and Uintah 

Counties, Utah, about 50 m i l e s  south o f  Vernal. NOSR 1 i s  40,760 acres o f  

rugged high1 and country i n  wester (i3 Colorado. NOSR 3, which ad jo ins  NOSR 1 

on the  east, south and west i s  approximately 14,130 acres i n  s ize.  The 

e levat ions  o f  NOSRs 1 and 3 range from 6,000 f e e t  above sea l e v e l  a t  NOSR 3 

t o  9,300 f e e t  above sea l e v e l  a t  NOSR 1. It occupies the  southeast corner  

o f  the  Piceance Creek s t r u c t u r a l  bas in  where the sur face rocks are o f  t h e  

Green River  formation. Th is  formation, which conta ins the  o i l  shale 

deposits,  i s  r e s i s t a n t  t o  weathering and forms a spectacular escarpment 

where i t outcrops. The h igh  tab le land no r th  and west o f  the  escarpment has 

an e leva t ion  o f  about 8,500 f e e t  above sea l e v e l  and i s  known as the Roan 

P l  ateau. The escarpment, known as the  Roan C l  i f f s ,  general l y  marks t h e  

boundary between Naval O i l  Shale Reserves 1 and 3. 

A t  the  t ime o f  i t s  establishment, NOSR 1 was considered a prime 

reserve. Mahogany Zone o i l  shale, outcropping along the  Roan C l  i f f s ,  pro-  

vided v isua l  evidence o f  the presence o f  good o i l  shale i n  a bed averaging 

abollt 80 feet  i n  thickness. NOSR 1 i s  now known t o  conta in  approximately 

2.3 b i l  l i o n  b a r r e l s  o f  o i l  recoverable from shale mineable by conventional 

min ing systems. 

DOE has l e g i s l a t i v e  a u t h o r i t y  t o  explore, develop, and/or lease a l l  

the NOSRs. Before f u l l - s c a l e  product ion o f  shale o i l  from the NOSRs can be 

i n i t i a t e d ,  however, such product ion m l ~ s t  be approved by t h e  Pres ident  and 

author ized by a j o i n t  r e s o l u t i o n  o f  Congress. I n  add i t ion ,  the  Committees 

on Armed Services o f  the  Senate and the  House o f  Representat ives must be 

consul ted  and the Pres ident 's  approval must be obtained p r i o r  t o  the  lease 

o f  any p a r t  o f  the NOSRs. These approvals have n o t  been sought o r  obtained 

t o  date. 



I Need f o r  Development 
I 
I Current  law provides t h a t  t he  Secretary o f  Energy s h a l l  from t ime t o  

I t ime reexamine the need f o r  the product ion o f  shale o i l  from the NOSRs. 

Th is  was, i n  fac t ,  the  basis f o r  i n i t i a t i n g  the extensive pre-development 

program which was comnenced f o r  NOSR 1 i n  1977. This program was designed 

t o  develop in format ion  regarding environmental fac tors ,  resource assess- 

ment, and engineering analyses t o  f a c i l  i t a t e  t h i s  requ i red  assessment. I n  

assessing t h i s  need, an issue o f  g rea t  s ign i f i cance  i s  the unique s ta tus  o f  

the  NOSRs. The Executive Orders which se t  aside the NOSRs a1 so establ  ished 

a s p e c i f i c  purpose f o r  them which i s  q u i t e  d i f f e r e n t  from t h a t  o f  most 

o ther  Federal mineral lands: t o  provide a ready reserve o f  l i q u i d  f u e l s  t o  

a ide  i n  the defense and s e c u r i t y  o f  the nat ion.  I n  1976, the  Naval 

Petroleum Reserve Product ion Act  (Publ i c  Law 94-258) f u r t h e r  c l a r i f i e d  the  

purpose of the Reserves by i n c l u d i n g  the  fo l l ow ing  d e f i n i t i o n  o f  na t iona l  

defense ( i n  Sect ion 201(1) ) : " 'Nat ional  defense' inc ludes the  needs of, 

and the planning and preparedness t o  meet, essent ia l  defense, i n d u s t r i a l  , 
and m i l  i t a r y  emergency energy requirements re1 a t i v e  t o  the  nat iona l  safety,  

we1 fare,  and economy, p a r t i c u l  a r l y  resu l  ti ng from f o r e i g n  m i l  i t a r y  o r  

economic ac t ions  ." By i n c l u d i n g  i n  the term nat iona l  defense the  concept 

o f  preparedness t o  meet fore ign economic act ions,  such as the  1973 Middle 

East o i l  embargo, t h i s  Act he1 ped establ  i s h  the c u r r e n t  pre-development 

.1 program f o r  NOSR-1. 

NOSR 1 cannot be viewed as simply another parcel o f  Federal mineral 

1 and, such as the 1 arge o i l  shale hold ings managed by the Department o f  t he  

1 I n t e r i o r .  The unique s ta tus  of the NOSRs al lows the government t o  c o n t r o l  

i t h e i r  development and product ion i n  ways which e i t h e r  cannot be done 
8 
c e a s i l y ,  o r  a t  a1 1 , w i t h  o ther  Federal hol dings. Sect ion 7428 o f  Pub1 i c  Law 

94-258 s p e c i f i c a l l y  provides tha t :  

"Every u n i t  o r  cooperat ive p lan  o f  development and 
operat ion ... and every lease a f f e c t i n g  lands owned by t h e  
Uni ted States w i t h i n  Naval Petroleum Reserve Number 2 and 
the o i l  shale reserves sha l l  conta in  a p rov i s ion  a u t h o r i z i n g  
the  Secretary, sub jec t  t o  approval by the  Pres ident  and t o  
any 1 i m i t a t i o n  i n  the p lan  o r  1 ease, t o  change from t ime t o  
t ime the r a t e  o f  prospect ing and development on, and the  
quan t i t y  and r a t e  o f  product ion from, lands o f  the  Un i ted  
States under the  p lan o r  lease, notwi thstanding any o the r  
p rov i s ion  o f  law. 



I n  p r a c t i c a l  terms, the Federal government reserves the r i g h t  t o  cont ro l  

not  on ly  development, b u t  a lso  production, such as by increasing o r  

decreasing the produced quant i ty ,  o r  by d i r e c t i n g  t h a t  the  product ion be 

sold d i r e c t l y  t o  the Defense Department w i thout  en te r ing  the regu la r  

commercial marketpl ace, such as i s  present ly  done w i t h  some of the  

petroleum produced from the Naval Petroleum Reserves i n  Cal i forn ia  and 

Wyoming. These types of c o n t r o l s  af ford the nat ion  the oppor tun i ty  f o r  an 

assured, dedicated, ready reserve o f  l i q u i d  fue ls  f o r  nat iona l  defense 

purposes. The c a p a b i l i t y  t o  have t h i s  assured supply, t o  be u t i l i z e d  

d i r e c t l y  by the m i l i t a r y ,  s tockpi led,  o r  de l ivered i n t o  the general 

marketplace, i s  c l e a r l y  o f  s i g n i f i c a n t  s t r a t e g i c  importance. 

As has been amply demonstrated i n  the  numerous pub1 i c  forums a1 ready 

conducted on the proposed development o f  NOSR 1, the issue o f  development 

i s  not  a t  a l l  c l e a r  c u t .  Many f a c t o r s  must be considered i n  making the 

determination. These factors inc lude the s t r a t e g i c  importance o f  NOSR 

production, the an t i c ipa ted  product ion of o ther  o i l  shale 1 ands, envi ron- 

mental concerns, budgetary const ra in ts ,  na t iona l  energy goals and p o l i c i e s ,  

etc. V a l i d  and persuasive arguments can be made on both sides o f  the 

question. Favoring the s t a r t  o f  development work now are considerat ions o f  
lead t ime and the proven reserves o f  o i l  shale on NOSR 1. Given the 

complexity and s ize  o f  the  e f f o r t  involved, no s i g n i f i c a n t  product ion o f  

l i q u i d  fue ls  products w i l l  be ava i l ab le  from NOSR 1 u n t i l  f i v e  t o  seven 

years a f t e r  development i s  i n i t i a t e d .  The longer  the  s t a r t  o f  development 

i s  pu t  o f f ,  the  longer NOSR 1 w i l l  be incapable o f  e f f e c t i v e l y  f u l f i l l i n g  

i t s  intended purpose as a s t ra teg ic ,  ready reserve o f  l i q u i d  fue ls .  Once 

production s ta r t s ,  NOSR 1 ' s  proven reserves o f  2.3 b i l l  i o n  b a r r e l s  o f  o i l  

are s u f f i c i e n t  t o  susta in product ion f o r  decades, even a t  the  nlaximum r a t e  

techno log ica l ly  feasible. NOSR 1 product ion i s  t h l ~ s  not a quick, shor t -  

1 ived source o f  1 i q u i d  fue l  s. Once developed, however, i t  woul d provide an 

assured source of fuel we l l  i n t o  the next  century. 

The primary argument against  the  s t a r t  o f  development work now i s  

budgetary const ra in ts .  I n  add i t ion ,  development o f  NOSR 1 may generate 

s i g n i f i c a n t  environmental and socioeconomic impacts on NOSR 1 i t s e l f  and on 

the region around NOSR 1. These impacts may be f u r t h e r  aggravated by o i l  

shale and other energy re la ted  development p ro jec ts  on lands near the 



NOSRs , a1 though these have been c u r t a i  1 ed present ly .  Postponing t h e  

development of NOSR 1 would avoid any c o n t r i b u t i o n  t o  these p o t e n t i a l l y  

adverse impacts. 

Role o f  t h i s  EIS i n  t h e  Decisionmaking Process 

This programnatic EIS i s  designed t o  f u l  f i l l  t h e  purposes es tab l  i shed 

f o r  these docllments by t h e  Nat iona l  Environmental Pol i c y  Ac t  (NEPA) and the  

Council on Environmental Qua1 i ty  (CEQ) regul  a t i o n s  implementing NEPA: ( 1 )  

t o  he lp  the  Department reach a dec i s ion  on the  basic ,  programmatic i ssue of 

whether o r  n o t  t o  develop NOSR 1 t h a t  i s  based, i n  pa r t ,  on an understand- 

i n g  of t he  environmental consequences o f  t h i s  ac t ion ;  (2 )  t o  i d e n t i f y  t h e  

environmental e f f e c t s  i n  adequate d e t a i l  so t h a t  they can be compared t o  

economic, soc ia l  , techn ica l  and o the r  considerat ions;  ( 3 )  i d e n t i f y ,  a t  an 

e a r l y  stage, the  s i g n i f i c a n t  env i  ronmental issues deserving o f  f u r t h e r  

study, thereby narrowing the  scope o f  l a t e r ,  s i t e  s p e c i f i c  impact s ta te-  

ments; (4) t o  study and descr ibe appropr ia te  a1 t e r n a t i v e s  t o  the proposed 

ac t ion ;  and (5) through the  scoping process, publ i c  hearings and the  

sol i c i  t a t i o n  o f  comnents , t o  encourage and f a c i l  i t a t e  publ i c  involvement i n  

decis ions which a f f e c t  t he  qua1 i ty o f  t he  human environment. 

It i s  t h e  Department's op in ion  t h a t ,  on a broad bas is  o f  analys is ,  i t  

i s  the  bas ic  dec is ion  o f  whether o r  n o t  t o  develop NOSR 1 which ac ts  as the  

swi tch  t o  t u r n  on o r  o f f  var ious  environmental and o the r  impacts. Th i s  

Programmatic € IS  presents an ana lys i s  o f  t h i s  broad l e v e l  o f  impacts 

a n t i c i p a t e d  from the development o f  NOSR 1, and from a group o f  reasonable 

a1 te rna t i ves .  Should the  dec i s ion  be made t o  develop NOSR 1, the  exac t  

mining, r e t o r t i n g  and upgrading processes and the  o v e r a l l  development 

mechanism ( i  .e., 1 easing, government owned-contractor operated f a c i l  i ty, 

etc. )  w i l l  l ead  t o  f u r t h e r  ref inements i n  t he  analyses contained i n  t h i s  

EIS, and these w i l l  be d e a l t  w i t h  v i a  a d r a f t  and f i n a l  s i t e - s p e c i f i c  (and 

techno logy-spec i f i c )  EIS. I f  the  dec i s ion  t o  develop NOSR i s  postponed 

u n t i l  some t ime i n  the  fu tu re ,  t he  i n fo rma t ion  and analyses i n  t h e  

Programnatic EIS w i l l  be reexamined t o  determine t h e i r  v a l i d i t y  a t  t h a t  

time. Should i t  be deemed necessary t o  update t h e  data and analyses, a 

supplement t o  t h i s  Programmatic EIS w i l l  be prepared and publ ished pursuant 

t o  t he  procedures conta ined i n  t he  CEQ r e g u l a t i o n s  implementing NEPA. I n  

add i t i on ,  the  Department o f  t he  I n t e r i o r  (DOI) i s  p repar ing  a programmatic 

2-7 



E I S  which w i l l  descr ibe and analyze a l t e r n a t i v e  s t ra teg ies  f o r  the 

development o f  a long-term federal o i l  shale leas ing program. This E I S  

w i l l  i n c l  ude analyses o f  the  environmental and socioeconomi.~ impacts 

( i nc lud ing  cumul a t i v e  impacts) o f  p ro jec ted shale o i l  development i n  the  

Piceance Basin where NOSR 1 i s  located.  Although the NOSR 1 p r o j e c t  i s  

d i f f e r e n t  i n  c e r t a i n  key aspects from the federal o i l  shale l eas ing  

program, the p o t e n t i a l  impacts from a NOSR 1 p r o j e c t ,  bo th  s i t e  s p e c i f i c  

and cumulat ive, are c e r t a i n l y  very s i m i l a r  to those an t i c ipa ted  from a 

shale o i l  p r o j e c t  under the federal  leas ing program. For t h i s  reason, DOE 

i s  d iscussing w i t h  DO1 the f e a s i b i l i t y  o f  i nc lud ing  a NOSR 1 shale o i l  

p r o j e c t  as one o f  the  p o t e n t i a l  development p ro jec ts  covered i n  the DO1 

programnatic EIS. This DO1 programnatic EIS should be publ ished i n  d r a f t  

form dur ing the f o u r t h  quar ter  o f  1982. I n  add i t ion ,  DO1 i s  present ly  

preparing a number o f  o the r  EIS's which i nvo lve  o i l  shale, such as the 

Prototype O i l  Shale Leasing Supplemental EIS and the U in ta  Basin Synfuel s 

EIS. Any f u t u r e  NEPA compliance work f o r  a NOSR 1 w i l l  a lso  be 

coordinated w i t h  these e f f o r t s .  

Given the l ack  o f  any development p lans f o r  NOSR 1 a t  t h i s  t ime, the  

Department considered the soundness o f  publ i s h i n g  a f i n a l  E I S  f o r  what i n  

e f fec t  i s  a "no ac t ion"  proposal. A1 t h o ~ ~ g h  there  were v a l i d  reasons and 

precedents f o r  not  going forward from the d r a f t  EIS, issued i n  September 

1980, the  Department f e l  t tha t ,  on bal  ance, the  program and the publ i c  

i n t e r e s t  would be bes t  served by r e v i s i n g  the  d r a f t  EIS according t o  the  

com~iients received on i t  and i ssu ing  a f i n a l  programmatic EIS, thereby 

completing a t  1 east  t h i s  f i r s t  phase o f  the  NEPA compl iance process f o r  the  

NOSR 1 p r o j e c t .  



3. ALTERNATIVES AND COMPARISONS 

The ob jec t i ve  o f  t h i s  Programnatic EIS i s  to assess and compare t h e  

env i  ronmental impacts o f  the product ion o f  1 i q u i  d fue l  s by a number o f  

a1 t e r n a t i v e  means i ncl  ud i  ng NOSR 1 shale o i l  devel opment. Should t h e  NOSR 

1 a1 t e r n a t i v e  be selected, then f i v e  pol i c y  opt ions f o r  development have 

been examined, and these are assessed and compared i n  t h i s  sect ion. I n  

t h i s  sect ion, a l l  a l t e r n a t i v e s  and opt ions  are b r i e f l y  described and t h e i r  

impacts compared. D e t a i l s  are provided i n  the sect ions and Appendices 

which fo l low.  

3.1 LIQUID FUEL SUPPLY AND CONSERVATION ALTERNATIVES 

I n  order to gauge the impact o f  the no-act ion p o l i c y  op t ion  f o r  NOSR 

1, the l i q l l i d  fue l  t h a t  NOSR 1 cou ld  have provided i s  pos tu la ted f o r  supply 

by sane equ iva lent  1 i q u i d  fue l  source, as noted i n  Sect ion 3.2 To enable 

maki ng equi val  en t  quan t i t a t i ve ,  n o t  merely general , compari sons, the 

a1 t e r n a t i  ves w i  11 be represented by: 

o One o r  more p lan ts  o f  a s p e c i f i c  type and commercial modul a r  s ize  
t h a t  can produce 50,000 and 200,000 BPD o f  l i q u i d  f u e l  

o A spec i f i c  -conservat ion program w i t h  savings o f  50,000 and 200,000 
BPD o f  1 i q u i d  f u e l  

o A s p e c i f i c  l o c a l e  f o r  each a1 t e r n a t i v e  *in an area capable o f  
producing 50,000 t o  200,000 BPD more than c u r r e n t  product ion 

o A standard c h a r t  of envi  ronmental impacts t o  be ca l cu la ted  i n  the 
same manner f o r  each a l t e r n a t i v e .  

The t y p i c a l  process o r  program represent ing each a1 t e r n a t i v e  was 

selected using these c r i t e r i a :  

o Feasib le commercial product ion o f  a t  l e a s t  50,000 BPD by 1990 

o Ava i l  able environmental , cost,  and engineering data usable a t  
50,000 BPD product ion. Impacts and cos ts  for  200,000 BPD 
product ion were scaled from in format ion  a v a i l  able a t  50,000 BPD 
1 eve1 

o Process denionstrated a t  an acceptable scale 

o Environmental . emissions n e i t h e r  excessively 1 arge nor small 
compared w i t h  o ther  processes t h a t  coul d represent  t h a t  techno1 ogy 
,a1 t e r n a t i  ve . 



Several processes qua1 i f i e d  f o r  var ious a1 te rna t i ves ,  and f i n a l  

se lec t i on  was based p r i m a r i l y  on data a v a i l  a b i l  i t y  . Locale was selected 

based upon the exis tence o f  a p lan t ,  p l a n t  design, o r  € IS f o r  a p a r t i c u l a r  

process a t  t h a t  1 ocation, provided the  1 ocat ion was thought t o  be repre- 

sentat ive.  I f  none o f  these exis ted,  a general l o c a t i o n  was chosen as 

representat ive o f  the area i n  which major development .cou ld  take p l  ace. 

Representat ive processes selected as a l t e r n a t i v e s  are shown i n  Table 3-1 

and described i n  d e t a i l  i n  the f o l l o w  (7 ng sect ion. 

Tab1 e 3-1. Techno1 ogies Selected t o  Represent 
L i q u i d  Fuel A1 t e r n a t i v e  

NOSR 1 O i l  Shale: 

Conservation: 

:& 

O i  1  Shal e Devel opment 
on Other Land: 

OCS: 

Tar Sands: 

Coal L iquefac t ion :  

B i  omass/Al coho1 : 

Underground mining, combination o f  
sur face r e t o r t i  ng and upgrading 

Transportat ion sector,  1 i gh t -du ty  
veh ic l  es 

Underground m i  n i  ng, TOSCO I 1  
re to r t i ng . ,  Col ony P r o j e c t  

Steam i n j e c t i o n ,  Kern County, 
Cal i f o r n i  a 

Platforms, Gu l f  o f  Mexico 

Steam i n j e c t i o n ,  Conoco Pro jec t ,  
Uval de, Texas (See t e x t )  

SRC 11, Morgantown, West V i r g i n i a  

Grain fermentat ion, Central  
I 1  1 i n o i  s  

Th is  approach provides numerical r e s u l t s  and, t o  the degree t h a t  p l a n t  

se lec t ions  are representat ive,  a reasonable basis f o r  q u a n t i t a t i v e  compar- 

isons among a1 te rnat ives .  To the ex ten t  t h a t  l a r g e  v a r i a t i o n s  i n  loca le ,  

pol 1 utants, hazards, o r  1 abor fo rce  among candidates may prec l  ude repre- 

senta t ion  o f  any one a l t e r n a t i v e ,  t h i s  approach would no t  provide a v a l i d  

basis f o r  drawing general c m p a r i  sons among a1 te rnat ives .  It should be 

noted, however, t h a t  numbers presented should be considered as r e l a t i v e  

ra ther  than absol u te  i ndica tors  . 



3.2 ALTERNATIVE LIQUID FUEL SOURCES - DESCRIPTIONS 

The e i g h t  a l t e r n a t i v e s  i n  Table 3-1 are  discussed i n  terms o f  how and 

why the se lec t i on  was made and the technology employed. I n  the f o l l  owing 

sect ions, major environmental impacts are p l o t t e d  on a comparative basis,  

and the comparisons are discussed. Most desc r ip t i ons  and data f o l l o w  i n  

Sections 4 and 5 and i n  the  Appendices. Because the data are ex t rapo la ted 

from the r e s u l t s  o f  small er-scal  e tes ts ,  they should be considered as 

approximations. 

NOSR 1 O i  1 Shale* 

The reference shale o i l  product ion system chosen f o r  NOSR 1 i s  t h a t  

selected e a r l y  i n  t h e  Predevelopment P r o j e c t  f o r  i n t e r i m  base1 ine  purposes. 

Se lec t ion  o f  t h a t  product ion system i s  based on i t s  s u i t a b i l i t y  t o  the 

NOSR 1 resource and the a v a i l  a b i l  i ty o f  adequate e x i s t i n g  data; no recom- 

mendation i s  imp1 i e d  by i t s  se lec t ion .  

The reference system uses room-and-pi l lar mining, th ree d i f f e r e n t  

types o f  surface r e t o r t s ,  a s t ra igh t fo rward  upgrading o f  the  raw shale o i l  

to a r e f i n e r y  feedstock syncrude, and pipe1 ine  t ranspor ta t i on  o f  t h a t  

product.  There are seven d i r e c t -  and two i n d i  r e c t - f i  r ed  r e t o r t s  t h a t  

handle coarse ore, and one ind i rec t -heated r e t o r t  u t i l i z i n g  a s o l i d  heat  

t r a n s f e r  medium f o r  hand1 i n g  a l l  the ore f i nes .  Mine and p l a n t  are located 

i n  the northwest quadrant o f  NOSR 1 near Hole 18 (TRW 41x-131, about 13 

m i l e s  northwest o f  R i f l e ,  Colorado. The product  pipe1 i n e  runs from the 

p l a n t  s i t e  t o  Casper, Myonling. Onsite sur face disposal o f  spent shale i n  a 

s u i t a b l e  canyon i s  the reference design, a1 though r e t u r n  o f  spent shales t o  

mined areas i s  being considered. 

The p l a n t  output  i s  nominal ly  50,000 BPD. Maximum p r a c t i c a l  produc- 

t i o n  r a t e  on NOSR 1 i s  200,000 BPD, a r a t e  susta inable f o r  over 20 years. 

The predevelopment plan, however, i s  based on the  50,000-BPD product ion  

ra te .  This E I S  analyzes the re ference 50,000 BPD, and i n t e g r a l  mu1 t i p l e s  

o f  the r e s u l t s  f o r  t h i s  f a c i l  i t y  w i l l  be used f o r  l a r g e r  f a c i l  i t i e s .  

* Mater ia l  f o r  t h i s  sec t ion  i s  based on "Shale O i l  Product ion System 
Reference Case Study", a r e p o r t  by TRW, June 1979; and Appendix B o f  t h e  
present  document. 



Conservation 

There are three major conservation areas : r e s i  dent i  a1 and commerci a1 

bui ld ings,  transportat ion, and u t i l  i t ies .  O f  the three, conservation i n  

the t ranspor ta t ion sector has the most d i r e c t  impact on l iqu id  fuel  use. 

Among several t ranspor ta t ion conservation options, reduced veh ic le  weight 

was chosen t o  represent the conservation a1 t e r n a t i  ve. Thi s opt ion was 

selected since i t allows impacts re la ted  t o  reduced gasoline consumption t o  

be cal cul  ated wi thout  requi r i n g  assumptions t o  be made concerning changes 

i n  l i f e  s t y l e  (such as i n  the case o f  s h i f t s  from cars t o  mass t r a n s i t )  o r  

add i t iona l  secondary environmental impacts ( such as the a i r  pol l u t i  on 

emissions a t t r i bu tab le  t o  buses). This select ion, therefore, provides the 

greatest  benef ic ia l  impact t o  society for  the reference amount o f  l iqu id  

fuel savings. 

Only l ight-duty, gasol ine-powered passenger cars are considered i n  

t h i s  analysis. Total f l e e t  emissions f o r  EPA c r i t e r i a  po l lu tan ts  are 

projected f o r  1990 usivg emission fac to rs  developed by EPA. The reduction 

i n  emissions i s  calculated from a national savings o f  50,000 BPD o f  gas- 

01 ine. This fuel  e f f i c i ency  improvement i s  assumed t o  r e s u l t  from a 

decrease i n  veh ic le  weight only, thus fac tors  which would change the vehi- 

c l e  emissions, such as engine modi f icat ions o r  changes i n  veh ic le  use, need 

not be considered. The reduction i n  emissions which would r e s u l t  from 

using less gasol i ne  a1 so i s  calculated for  the Denver area (see Section 5 ) .  

A1 though t h i s  i s  a hypothetical case, veh ic le  weight reductions are a very 

p laus ib le  means o f  i'ncreasing vehic le gasol i ne  mileage. It i s  assumed 

vehic le weight reduction would be accommodated during annual model year 

changes. 

O i l  Shale Development on Other Lands 

The representat ive case selected f o r  t h i s  a1 te rna t i ve  i s  the Colony 

Project ,  which u t i l i z e s  the TOSCO I1 r e t o r t i n g  process. A number o f  

processes were eval uated before Col ony was sel ected: TOSCO I I, Paraho , 
Union B, Superior, Lurgi  , Hytort ,  Occidental , and Geokinetics. Geokine- 

t i c s ,  Hytort ,  and Lurgi were not chosen because o f  the small s ize o f  t h e i r  

demonstrations. Occidental l acked a successful 1 arge-scal e t e s t  and d i d  

not  meet the necessary information standards. Adequate data f o r  Superior 

and Union processes were unavai l abl e. 



Colony (TOSCO I 1  process) has completed a de ta i l  ed engineering design 

and cost  estimate and an EIS.  TOSCO has operated a la rge  1,000-TPD semi- 

works p lan t  (about 750 BPD) and has extensive informat ion on p lan t  charac- 

t e r i s t i c s .  Paraho and Union are a1 so wel l  advanced i n  planning; however, 

Colony's estimated date of 1985 f o r  commercial operation o f  a 47,900-BPD 

p lan t  and the volume o f  ava i lab le  data niake Colony a good choice. 

The Colony Development Operation i s  located on the south edge of the 

Piceance Basin a t  the head o f  the Parachute Creek Valley. While adequate 

t o  support a 50,000-BPD f a c i l  i ty ,  t ha t  property i s  probably not  adequate t o  

support a 200,000-BPD f a c i l  i ty.  To perform the necessary canpari sons a t  

the higher production rate,  we w i l l  consider t h a t  some unspecif ied adjacent 

1 and w i l l  be u t i l i z e d ,  as necessary. 

The Colony production system involves conventional room-and-pi 11 a r  

mining and f i n e  crushing o f  the ore. The TOSCO I 1  r e t o r t  u t i l i z e s  ho t  

ceramic b a l l  s t o  heat and r e t o r t  the shale. The spent shale i s  cooled and 

wetted before disposal. The raw shale o i l  i s  upgraded before being 

transported t o  r e f i  ner ies by p i  pel i ne. 

Enhanced O i l  Recoverv (EOR) 

Based upon the J u l y  1979 repo r t  from the DOE Working Group on Enhanced 

O i l  Recovery, Unconventional Gas, and O i l  Shale, and re in forced by indust ry  

estimates, i t  i s  be1 ieved only two EOR processes w i l l  produce s i g n i f i c a n t  

quant i t ies  o f  o i l  by 1990. They are steam i n j e c t i o n  and C02 f looding.  

Current ly,  about 373,000 BPD o f  o i l  are produced by EOR; 250,000 by steam 

i n j ec t i on ;  about 100,000 by C02 i n j ec t i on ;  and the remainder by chemical 

and polymer flooding. Steam i n j e c t i o n  accounts f o r  99 o f  196 EOR pro jec ts ,  

w i t h  72 o f  those i n  Kern County, Ca l i fo rn ia .  By 1990, steani i n j e c t i o n  i s  

expected t o  produce 450,000 BPD; and C02 i n j ec t i on ,  400,000 BPD. A1 though 

C02 w i l l  have the greater r a t e  o f  increase, steam i n j e c t i o n  provides 

greater data ava i l  ab i l  i t y  and concentrat ion o f  projects,  and l onger period 

o f  operation. Therefore, steam i n j e c t i o n  i n  the Kern County area was 

sel ec ted t o  be representat i  ve o f  EOR techno1 ogy . 
Both steam soak and steam dr i ve  processes are widely used. I n  the 

steam soak process, la rge  quan t i t i es  of steam are in jec ted  i n t o  a producing 

wel l  and allowed t o  soak i n t o  the formation. The heated o i l ,  having more 



mobi 1 i t y  , i s  then a1 1 owed t o  f low i n t o  the we1 1 . I n  the steam d r i ve  

process, separate wel ls  are used f o r  steam i n j e c t i o n  and o i l  production. 

Outer Continental She1 f Petroleum (OCS) 

OCS o i l  production i n  the Gulf o f  Mexico was selected as the 

representat ive case f o r  OCS production. Location o f  OCS production i s  the 

most s i g n i f i c a n t  var iab le  i n  determining environmental impacts o f  OCS 

development. Impacts w i l l  vary according t o  ~ r o d i c t i o n  depth, weather 

condi t ions , geol ogy, t ranspor ta t ion modes, 1 eve1 o f  production, and 

requirements f o r  onshore processing f ac i l  i ties--a1 1 functions o f  the 

locat ion.  O f  the 15 OCS areas under considerat ion by the Bureau o f  Land 

Management f o r  new leasing i n  the period from March 1980 t o  February 1985, 

only f i ve  are expected to produce o i l  a t  ra tes  o f  200,000 BPD o r  greater. 

These areas are the Chukchi Sea, Beaufort Sea, Navarin Basin, Gul f o f  

Mexico, and Southern Cal i fo rn ia  OCS, i nc lud ing  Santa Barbara Channel . (See 

Reference 19, Section 5). 

The f i r s t  three areas are located on port ions of the A1 aska OCS, 

characterized by such extreme condi t ions as severe storm a c t i v i  ty ,  shear 

ice ,  moving pack ice,  and permafrost. The Chukchi Sea lease should produce 

more o i l  than any o f  the other new leases, bu t  due t o  these d i f f i c u l t  

condi t ions peak production i s  not  ant ic ipated u n t i l  1994. A l l  o f  these 

areas are sens i t ive  to o i l  s p i l l  damage. By contrast, OCS production i n  

the Gul f of Mexico and Southern Cal i f o r n i a  w i l l  operate under more moderate 

c l ima t i c  conditions. However, the Southern Ca l i f o rn i a  OCS i s  i n  an area o f  

h igh sei smic r i s k  and i s  a1 so h igh ly  sens i t i ve  t o  spi 11 damage. The Gul f 

OCS experiences frequent hurr icane a c t i v i t y ,  and f a c i l  i t i e s  must be 

designed t o  withstand high winds and waves. The Gul f area i s  moderately 

sens i t ive  t o  o i l  s p i l l  damage. New production i n  the Gulf w i l l  peak before 

1990, whereas production o f f  Southern Cal i f o r n i a  w i l l  peak between 1991 and 

1993. 

Any one o f  these f i v e  areas could have been selected t o  represent the 

OCS a1 ternat ive.  Production i n  the Gulf o f  Mexico was selected p r ima r i l y  

because o f  i t s  ear l  i e r  production potent ia l  . The general s i t e  selected i s  

a t  a 400- f t  depth 100 mi les  offshore a1 ong an extension o f  the Texas- 

Louisiana border. 



Conventional f i x e d  p la t fo rms are used f o r  most Gul f o f  Mexico OCS o i l  

product ion. The p lat forms are t y p i c a l l y  s tee l - jacketed s t ruc tures  which 

r e s t  on the  sea f loor .  From these p la t fo rms a number o f  wel l  s  are d r i l l  ed. 

Three p la t fo rms would represent  a 50,000-BPD case and 11 p la t fo rms would 

represent  a 200,000-BPD case. O i l ,  water, and natura l  gas produced from 

the w e l l s  are separated on the p lat form. 'The o i l  i s  metered and piped t o  

shore. Natural gas, if present, i s  dehydrated, pressurized, metered, and 

piped to shore. 

Tar Sands 

Most e f f o r t  i n  t a r  sands i s  being concentrated on the Canadian 

deposits. I n  t h e  Uni ted States, o ther  than small-scal e DOE pro jec ts ,  

e f f o r t  i s  being concentrated i n  t h a t  b l u r r e d  d i v i d i n g  l i n e  between heavy 

o i l  and t a r  sands. The Getty p r o j e c t  i n  the diatomaceous ea r th  deposi ts  of 

C a l i f o r n i a  fa1 1 s i n t o  such a category. 

The CONOCO South Texas Tar Sands P r o j e c t  i s  poss ib ly  the  U.S. t a r  

sands p r o j e c t  most advanced toward commercial product ion. The CONOCO 

process i s  q u i t e  innovat ive  and several patents are pending. Because of 

the  patent  s i t u a t i o n  and s e n s i t i v i t y  o f  t h i s  new p r o j e c t '  s  compet i t i ve  

pos i t ion ,  CONOCO was able to supply on ly  p a r t i a l  in format ion.  I n  add i t i on ,  

CONOCO p lans on ly  10,000-BPD product ion  by 1990, which does no t  a l l ow  f o r  a 

f a i r  canpari  son t o  be made w i t h  other ,  1 arger-scale p ro jec ts .  

A1 though some p re l  i m i  nary CONOCO data regardi  ng basic tec hnol ogy 

parameters ex i s t ,  i n s u f f i c i e n t  in format ion  precludes any reasonable 

assessment o f  impacts due t o  t a r  sands development. Therefore, t a r  sands 

w i l l  no t  be inc luded i n  the comparison o f  a l t e rna t i ves .  

Coal L i  auefac t ion  

F i v e  1 i que fac t i on  processes were invest igated,  two i n d i r e c t  and th ree  

d i r e c t .  The i n d i r e c t  processes are SASOL and Mobil M-gas01 ine. The d i r e c t  

processes are SRC 11, H-Coal , and Exxon Donor Sol vent  (EDS) . A1 though 

SASOL i s  the only process i n  commercial opera t ion  (South A f r i c a ) ,  and u t i l -  

i zes a modi f ied  F i  scher-Tropsc h process, 1 ack o f  a v a i l  abl e data precl  uded 

i t s  choice. Mobil M-gasoline uses Lurg i  g a s i f i c a t i o n ,  a proven process, 

f o l l  owed by methanol synthesi s. Methanol - to-gas01 i ne conversion i s  a 



propr ie ta ry  Mobil process t h a t  has been t r i e d  only a t  bench scale. More- 

over, environmental impacts f o r  the integrated u n i t  are unknown, precl  ud i  ng 

the choice of. Mobil M-gas01 ine. 

A 250-TPD (450-BPD) p i l o t  p l an t  f o r  EDS i s  under construct ion, b u t  

operations to-date have been conducted only a t  1/2 TPD ( 1  BPD). Scal e-up 

from tha t  leve l  to commercial scale does no t  provide environmental data o f  

s u f f i c i e n t  confidence t o  mer i t  the choice o f  EDS. A 3-TPD (6-BPD) u n i t  has 

been operated f o r  H-Coal and a 600-TPD (1,100-BPD) p i l o t  p l an t  i s  under 

construct ion. While t h i s  may provide adequate fu tu re  data, informat ion 

ex i s t s  only f o r  the 3-TPD u n i t .  Again, the scale-up f ac to r  weighs against 

the choice o f  H-Coal . 
A 50-TPD (90-BPD) p i l o t  p l an t  has been operated f o r  SRC I 1  and a 

6,700-TPD (12,000-BPD) demonstration p l an t  i s  i n  design f o r  Morgantown , 
West V i r g i n i a .  'The scale-up fac to r  i s  lowest f o r  SRC 11, more data o f  

sa t i s fac to ry  confidence 1 eve1 are ava i l  able, and Morgantown i s  repre- 

sentat ive o f  areas i n  which the f i r s t  l i que fac t i on  p lants  w i l l  be b u i l t .  

Therefore, SRC I I a t  Morgantown was chosen as representat ive of the coal 

1 iquefact ion a1 ternat ive.  

The primary processing sections of SRC I1 cons is t  o f  coal-s l  u r r y  

preparation, d issolver,  re f in ing ,  recycle gas t r ea t i ng  and compression, and 

hydrogen recovery. Other sections i n c l  ude hydrogen production, gas p l  ants, 

and secondary recovery system. The p l an t  i s  designed w i th  u t i l i t i e s  

included except e l e c t r i c  power, which i s  purchased from a loca l  u t i l i t y .  

Biomass/Al cohol 

Grain fermentation t o  produce ethanol f o r  use i n  gasohol o r  alcohol 

fuel  production was sel ected to represent the b i  omass/al cohol a1 t e r n a t i  ve. 

The p lants  w i l l  be located i n  Central I 1  1 i no i s .  Ethanol from gra in  was 

chosen because the techno1 ogy i s  state-of-  the-ar t  and cu r ren t l y  demon- 

s t ra tes  be t t e r  economics than production by other means o f  l i q u i d  fue ls  

from biomass. L iqu id  fue ls  are produced from biomass p r ima r i l y  e i t h e r  

through b io log ica l  o r  thermochemical conversion processes. Pyro lys i  s 

techniques are under development by both Occidental Research Corporation 

(ORC) and Pi t tsburgh Energy Technology Center (PETC). Both processes 

produce a heavy fuel o i l .  ORC f l ash  py ro lys is  has been demonstrated a t  a 



200-TPD sca le  i n  San Diego, C a l i f o r n i a ,  us ing  munic ipal  sol i d  waste as 

feedstock. Process and environmental data f o r  these processes are no t  as 

r e a d i l y  a v a i l  ab le  as f o r  ethanol fermentat ion. Ac id  h y d r o l y s i s  of c e l l  u- 

l o s i c  wastes and subsequent fermentat ion was not  chosen because i t  i s  i n  an 

e a r l  i e r  devel opmental stage than g r a i  n fermentat ion. For these reasons, 

gra in- to-a lcohol  processes are more 1 i k e l y  t o  make a subs tan t i a l  1 i q u i d  

f u e l s  c o n t r i b u t i o n  by 1990 than fermentat ion of c e l l u l o s i c  wastes o r  py ro l -  

y s i s  of s o l i d  waste. The Cent ra l  I l l i n o i s  l o c a t i o n  was chosen because raw 

mater i  a1 s such as g r a i n  and coal are c l o s e  a t  hand, and a l o c a l  market 

e x i s t s  f o r  a g r i c u l t u r a l  byproducts. S i x t y - f i v e  percent  o f  c u r r e n t  gasohol 

p roduct ion  i s  from t h i s  area. 

The reference case chosen fo r  biomass/al coho1 i s  an energy-conserving 

p l  an t  design by R. Katzen Associates. The design i ncorporates t r a d i t i o n a l  

fermentat ion processes and demonstrated energy conserva t ion  processes, 

a1 though no p l a n t  o f  t h i s  type has been b u i l t .  The p l a n t  i s  designed t o  

produce 50 m i l  1 i o n  gal 1 ons o f  199 p r o o f  ethanol annua l ly  (3,600 BPD) from 

corn. Fourteen such p l  ants would produce an average 50,400 BPD o f  ethanol . 
Pre fe r red  A1 t e r n a t i  ve 

I n c l  uded among the  a1 t e r n a t i v e s  t o  NOSR 1 devel opment i s  the  op t i on  of  

"no ac t i on  a t  t h i s  t ime". Th is  i s  t he  c u r r e n t  p r e f e r r e d  a l t e r n a t i v e  f o r  

the  Department of Energy based upon a h o s t  o f  f ac to rs  evaluated i n  June 

1981, i ncl u d i  ng admi n i  s t r a t i o n  pol  i c y ,  the pace o f  i n d u s t r y  development, 

na t i ona l  petroleum demand, p o t e n t i a l  environmental impacts and the 1 i ke .  

The "no ac t ion"  a1 t e r n a t i v e  does not  mean, however, t h a t  a l l  a c t i o n  on NOSR 
i 1 ceases. Instead, i t  means no a c t i o n  w i l l  be taken by the  government a t  

P t h i s  t ime t o  move t o  devel op NOSR 1, a1 though the  d e s i r a b i l  i t y  o f  do i  ng so 
L 
i w i l l  be pe r iod i ca l  l y  reeval  uated. Environmental base1 i ne moni t o r i  ng, 

B meteor01 ogy mon i to r ing  and hydro1 ogy i n v e s t i g a t i o n s  w i l l  a1 so cont inue i n  

an e f f o r t  t o  achieve the b e s t  understanding poss ib le  of the NOSR 1 

ecosystem. 

3.3 ENERGY EFFICIENCY COMPARISONS 

E f f i c i e n c y  o f  energy supply a1 t e r n a t i v e s  can be c a l c u l a t e d  i n  a 

v a r i e t y  of ways. Three of the most o f t e n  used, n e t  energy, thermal and 

system e f f i c i ency ,  w i l l  be inc luded i n  the technology desc r ip t i ons  i n  



Appendix B. It should be noted t h a t  these e f f i c i e n c y  c a l c u l a t i o n s  are 

d i f f i c u l t  and t ime consuming and t h a t  some data needed may not  be a v a i l  ab le  

f o r  a given technology. A d e t a i l e d  ne t  energy e f f i c i e n c y  ana lys i s  f o r  the 

proposal and a1 t e r n a t i v e s  i s  presented i n  Appendix C. Thermal and system 

e f f i c i e n c y  are  described i n  the  i n t r o d u c t i o n  t o  Appendix B. Net energy 

e f f i c i e n c y  c a l c u l a t i o n s  are presented i n  terms o f  b a r r e l s  o f  o i l  e q u i v a l e n t  

(BOE) produced f o r  each BOE invested.  Others are i n  percentages. Net 

energy e f f i c i e n c y  comparisons are shown i n  F i g u r e  3-1. 

3.4 ENVIRONMENTAL IMPACT COMPARISONS 

Developi ng any o f  the technol ogy a1 t e r n a t i  ves discussed above wi 11 

have adverse e f f e c t s  on the  l o c a l  environment where such development 

occurs, except f o r  the conserva t ion  case which w i l l  have a small b e n e f i c i a l  

e f f e c t  nat ionwide. The degree o f  impact w i l l  depend on f a c t o r s  such as 

emissions o r  water requirements d i r e c t l y  r e l a t e d  t o  the process, to the  

successful  use o f  m i  ti g a t i  ng measures, and on the  abi 1 i t y  o f  the  env i  ron- 

ment t o  accommodate the  res idua l  f ac to rs .  I n  the f o l l o w i n g  d iscussion,  t h e  

environmental impacts o f  these a l t e r n a t i v e s  are compared q u a n t i t a t i v e l y  

wherever possib le,  and qual i t a t i v e l y  e l  sewhere. 

F i r s t ,  a i r  pol 1 u t a n t  emissions from the  seven technol ogy a1 t e r n a t i v e s  

are compared i n  F igu re  3-2. Emissions data from Sect ion 5 and Appendix B 

have been normal i zed t o  a product ion  1 eve1 of 50,000 BPD. Data c i t e d  f o r  

t h e  NOSR 1, conservat ion, o the r  o i l  shale, coal 1 i q u e f a c t i o n  EOR and 

biomass/alcohol cases represent  c o n t r o l l e d  emissions. However, c o n t r o l l e d  

emissions data f o r  OCS are unavai lable.  I n  t h i s  comparison t h e  OCS r i g s  

a r e  assumed t o  be a s u f f i c i e n t  d is tance from shore (as  de f ined by USGS 

regu la t i ons )  so as no t  t o  r e q u i r e  a i r  p o l l u t i o n  con t ro l s .  

P o l l u t a n t  emissions are  presented t o  enable making a gross quant i ta -  

t i v e  comparison o f  a l t e r n a t i v e s .  A b e t t e r  comparison would be i n  terms o f  

a i r  q u a l i t y  impacts which are no t  a f u n c t i o n  of p o l l u t a n t  emissions alone. 

Ex i  s t i  ng a i r  qual i t y  , weather pa t te rns ,  c l  imate, t e r r a i n ,  and cumul a t i  ve 

e f fec ts  of mu1 t i p l e  p o l l u t a n t  sources i n t e r a c t  i n  a s p e c i f i c  l o c a l e  t o  

produce the a i r  q u a l i t y  impact. To i n d i c a t e  accura te ly  the e f f e c t  t h a t  

emissions w i  11 have on the  environment requ i  r e s  de ta i  1 ed, s i  te-speci  f i c  

modeling. Modeling o f  a i r  qual i t y  impacts would a1 so f a c i l i t a t e  i d e n t i  f i -  

c a t i o n  o f  p o t e n t i a l l y  non-1 i n e a r  re1 a t i onsh ips  between product ion  l e v e l  s. 
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Unfor tunate ly ,  adequate model s which can represent  d i spe rs ion  i n  rough 

t e r r a i n  such as t h a t  found i n  t h e  Piceance Basin have n e i t h e r  been 

developed nor  va l  i dated f o r  e i t h e r  sho r t  o r  long distances. 

A i r  qual i t y  impact modeling data are a v a i l  ab le f o r  t he  Colony p r o j e c t .  

Thi s data may be found i n  the  F i n a l  EIS f o r  Colony Development referenced 

i n  Sect ion  5. Modeling r e s u l t s  r e c e n t l y  have a1 so become a v a i l a b l e  f o r  an 

SRC-I I demonstrat ion p r o j e c t  and may be found i n  the  "F ina l  Environmental 

Impact Statement, Sol vent  Ref ined Coal- I1 Demonstration P ro jec t ,  F o r t  

Mar t i n ,  West V i r g i n i a "  DOE/EIS-0069. EISs a v a i l  ab le  f o r  OCS development 

and the environmental assessment o f  an EOR p r o j e c t  do no t  present a i r  

q u a l i t y  impact modeling data. EISs are  n o t  a v a i l a b l e  f o r  the o the r  

a1 t e r n a t i  ves . 
O f  even g rea te r  importance than the a i r  q u a l i t y  impact o f  a s i n g l e  o i l  

shale development i n  t h e  Piceance Basin i s  the  cumulat ive a i r  qual i t y  

impact (and o the r  environmental impacts) o f  a t o t a l  i n d u s t r y  development i n  

the  Basin, i n c l u d i n g  o i l  shale, uranium, coal , gas, o i l ,  e l e c t r i c  power 

generat ion, weapons es tab l  i shments, and new and en1 arged communi t i e s .  Such 

a comprehensive ana lys is  i s  p resen t l y  being done by t h e  Department o f  t he  

I n t e r i o r  fo r  i t s  programmatic EIS on i t s  l ong  term o i l  shdle l eas ing  

program. 

A rev iew o f  the Colony EIS shows t h a t  the  h ighes t  mean concent ra t ion  

l e v e l s  as a r e s u l t  o f  emissions occur i n  a cigar-shaped area o r i g i n a t i n g  a t  

t h e  p l  a n t  s i t e  and extendi  ng i n  the prevai  1 i ng w i  nd ( nor th -nor theas t )  

d i r e c t i o n .  The e f f e c t  o f  mu1 t i p l e  p l a n t  s i t e s  could have a st rong a d d i t i v e  

e f f e c t  on ambient a i r  qual i t y  i f  they were s i t e d  a1 ong the  prevai  1 i ng wi nd 

d i r e c t i o n ,  and spaced w i t h i n  a few m i l e s  o f  each other .  Such cond i t i ons  do 

occur f o r  NOSR and Mobi l  ( 6  t o  8 m i l e  spacing), Union and Colony ( 5  m i l e  

spacing) , and o the r  combinations o f  re1 a t i v e l y  i n a c t i v e  1 and ho ld ings  a1 ong 

the  southern r i m  o f  the  Piceance Basin. Actual a i r  qual i t y  va l  ues w i l l  , o f  

course, i n v o l v e  very s p e c i f i c  cons idera t ion  o f  1 ocal wind pat te rns ,  

t e r r a i n  , and emissions. 

The F l a t  Tops Wilderness Area i s  a Class I a i r  q u a l i t y  area l oca ted  

some 40 m i l e s  nor theas t  ( i  .e., downwind) o f  NOSR. Since the p o l l u t a n t  

concent ra t ion  standards are f a r  lower i n  such an area, and v i s i b i l i t y  cou ld  

conceivably be adversely a f fec ted  by even 1 ower concent ra t ions ,  both issues  

3-14 



must be addressed i n  and s i t e - s p e c i f i c  EIS. The t e r r a i n  between the 

Piceance Basin and F l a t  Tops i s  extremely rugged, which makes d i  f f u s i o n  

anal y s i  s  very uncer ta in  , especi a1 1 y over the 1 arge d is tances i nvol ved. To 

our know1 edge, there  are no general l y  accepted c a l c u l  a t i ons  showing the  

impact on F l a t  Tops from an o i l  shale p l a n t  i n  the Piceance Basin. I n  a 

worst-case s i t u a t i o n ,  one could expect t h a t  emissions from NOSR, Colony, 

Union, Mobil , and poss ib ly  C-b, should there  be p lan ts  on each o f  these 

proper t ies ,  could c o n t r i b u t e  cumula t ive ly  t o  the a i r  pol 1 u t i o n  a t  F l a t  

Tops. I n  the  p r o j e c t - s p e c i f i c  E I S ,  t h i s  cumulat ive impact, and i t s  e f f cz  t 

on v i s i b i l i t y ,  w i l l  be addressld. 

The s ta tus  o f  the a i r  qual i t y  c o n t r o l  regions i n  which each reference 

energy a l t e r n a t i v e  i s  located i s  i d e n t i f i e d  i n  F igure  3-2 as nonattainment 

(NA) o r  prevent ion o f  s i g n i f i c a n t  d e t e r i o r a t i o n  (PSD) , based on 1977 data. 

Th is  in format ion  i s  presented as a gross i n d i c a t o r  o f  e x i s t i n g  a i r  qual i t y  

a t  each reference s i t e .  I n  areas which are NA, the ambient a i r  q u a l i t y  

standards are not  being met f o r  a spec i f i c  p o l l u t a n t .  P o l l u t a n t  o f f s e t s  

( reduct ions  i n  p o l l u t a n t s  from other  sources) a re  requ i red  i n  cases where a 

new f a c i l i t y  i s  s i t e d  i n  a nonattainment area. I f  an area i s  c l a s s i f i e d  as 

at ta inment ,  ambient a i r  q u a l i t y  standards are being met. However, t h i s  

in format ion does not  i n d i c a t e  the a b i l i t y  o f  an area t o  absorb increased 

p o l l u t a n t  loading. This must be determined on a s i t e - s p e c i f i c  bas is  

through analys is  o f  e x i s t i n g  a i r  qual i t y  and d e t a i l e d  model i n g  o f  p o l l u t a n t  

d ispers ion .  Nevertheless, those energy a1 t e r n a t i v e s  l oca ted  i n  a PSD area 

f o r  any emit ted p o l l u t a n t  may face as much d i f f i c u l t y  i n  development as 

those located i n  NA areas. 

Water consumption, l and  use, and s o l i d  waste are numer ica l ly  compared 

f o r  a1 1 the energy a1 te rna t i ves ,  except conservat ion which i s  excluded 

s ince i t s  impacts are expected t o  be minor. Water require~i ients are 

presented i n  F igu re  3-3. The impact o f  these requirements on l o c a l  water 

resources w i l l  depend on water a v a i l a b i l i t y .  The reference case for  NOSR 1 

development i s  l e s s  water- in tensive than t h e  TOSCO I 1  process. However, if 

the  most water - in tens ive  process being considered for  NOSR 1 development 

were chosen, the p l a n t  and domestic water requirements cou ld  be as h igh as 

12,090 acre- f e e t l y e a r  f o r  50,000-BPD p roduc t ion  and 48,360 acre- f e e t l y e a r  

f o r  200,000-BPD production. No f i n a l  process s e l e c t i o n  has y e t  been made 
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f o r  IdOSR 1, b u t  water consumption w i l l  be an impor tan t  f a c t o r  i n  t h a t  

dec is ion .  

Again, t h e  cumulat ive requ i  rements f o r  reg iona l  development may become * 
a c o n t r o l  1 i ng fac to r .  Several r eg iona l  water s tud ies  have been made, 

general  1 y concl  ud i  ng t h a t  wh i l  e t he re  i s  s u f f i c i e n t  water p o t e n t i  a1 t o  

support  energy growth, water r e t e n t i o n  f a c i l  i t i e s  are inadequate a t  t h i s  

t ime. These conclus ions are  dependent on c o n t r o v e r s i a l  water need pro jec-  

t i o n s  and are  con t i ngen t  on c e r t a i n  1 egal developments between the upper 

and lower Colorado Basin s ta tes .  

The impact of such water requirements w i l l  depend on l o c a l  water 

supply cond i t ions .  For  EOR, the ac tua l  resources impact v a r i e s  v ~ i t h  t h e  

water  qua1 i t y  of o i  1 -bear ing  formations. I f  water produced i n  con junc t i on  

w i t h  o i l  recovery can be t r e a t e d  f o r  steam produc t ion ,  t he re  w i l l  n o t  be a 

n e t  requi rement  f o r  water and impact should be minimal.  I f ,  however, water 

must be purchased, impact may be s i g n i f i c a n t .  Discussions w i t h  t h e  Kern 

County Water Agency i n d i c a t e  t h a t  avai 1 ab l  e water  suppl i e s  are committed t o  

c u r r e n t  users and t h a t  a d d i t i o n a l  supp l ies  a re  being sought f o r  bo th  a g r i -  

c u l t u r a l  uses and o i l  . p roduct ion.  D i  scussions w i t h  1 ocal reg iona l  p lanning 

c o m i  ssions i n  c e n t r a l  I 1  1 i no is  suggest t h a t  50,000 BPD ethanol p roduc t ion  

c o u l d  be supported e a s i l y  i f  the  14 p l a n t s  a re  d ispersed throughout the  

area b u t  t h a t  some areas cou ld  n o t  support  even a s i n g l e  3,.600 BPD p l a n t .  

The SRC I 1  p r o j e c t  w i l l  wi thdraw water from the  Monongahela R i v e r  and cou ld  

have an adverse impact on water resources d u r i n g  per iods  o f  low flow. 

Conservat ion and OCS should n o t  a f f e c t  water  resource a v a i l a b i l i t y .  

Land requ i red  by the  re fe rence cases i s  a l so  presented i n  F i g u r e  3-3. 

EOR w i l l  r e q u i r e  the 1 a rges t  area due t o  we1 1 spacing requirements. Much 

o f  t h i s  l a n d  w i l l  be s u i t a b l e  f o r  o t h e r  concur ren t  uses such as graz ing.  

O i l  shale w i l l  r e q u i r e  s i z a b l e  areas f o r  permanent d isposal  of spent 

shale. Cur ren t  surface uses o f  t h e  NOSR, such as hunt ing  and graz ing,  

* 
See, f o r  example, "Report  on Water f o r  Energy i n  the Upper Colorado R i v e r  
Basin",  U.S. Department o f  I n t e r i o r ,  J u l y  1974, o r  "Water f o r  Western 
Energy Development - Update 1977", Western S ta tes  Water Counci l ,  
September 1977, o r  "The A v a i l a b i l  i t y  o f  Water f o r  O i l  Shale and Coal 
G a s i f i c a t i o n  ," Col orado Department of Natura l  Resources, October 1979. 



would not  be poss ib le  i n  the  immediate v i c i n i t y  of the  o i l  shale f a c i l i t y .  

Land uses not  i l l u s t a t e d  i n  these f i g u r e s  inc lude r ight-of -ways f o r  

p i  pe l  i nes and power1 i nes . 
Sol i d  wastes generated by each a1 t e r n a t i v e  are a1 so ill u s t r a t e d  i n  

F igu re  3-3. The la rge  amount o f  s o l i d  wastes r e s u l t i n g  from o i l  shale 

processing as compared t o  o ther  a l t e r n a t i v e s  i s ,  o f  course, the spent 

shale. The NOSR 1 predevel opment p r o j e c t  i s  cons ider ing  rep1 acement o f  

some 80% o f  these sol i d s  i n  the  o i l  shale mine, b u t  t h i s  case i s  no t  

presented here. 

Surface disposal o f  s o l i d  waste requ i res  both an adequate and an 

envi ronmental ly  s u i t a b l e  d isposal  s i t e .  

Colony's p lans f o r  spent shale storage have'been incorporated i n  the 

Colony F i n a l  E IS .  NOSR t e r r a i n  i s  s i m i l a r  and has a l a r g e r  number of 

p o t e n t i a l  s i t e s  from which t o  choose. A d e s c r i p t i o n  o f  the SRC I1 p r o j e c t  

i nd i ca tes  t h a t  acceptable s i t e s  and impermeable c lays  f o r  1 i n i n g  the land- 

fill are a v a i l a b l e  a t  the proposed p r o j e c t  locat ion.*  S o l i d  wastes f o r  the 

other  a l t e r n a t i v e s  are generated i n  smal ler  q u a n t i t i e s  and s p e c i f i c  p lans  

fo r  these wastes are not  known. 

The l a s t  two environmental impacts compared, p o t e n t i a l  f o r  water 

qual i t y  degradation and hea l th  and sa fe ty  hazards, cannot be eval uated 

numer ical ly .  Therefore, they are compared i n  a range o f  " n e g l i g i b l e "  t o  

"heavy" p o t e n t i  a1 impact, and are represented qual i t a t i  ve ly  i n  F igure  3-4, 

based on the sub jec t i ve  eva luat ion  o f  a l l  referenced data. Water d is -  

charges are planned only f o r  the biomass/alcohol and OCS a1 te rnat ives .  

Dur ing normal operat ion,  b r i n e s  produced from OCS operat ions are not  

expected t o  adversely a f f e c t  water q u a l i t y .  No in format ion  i s  a v a i l a b l e  

fo r  biomass/alcohol discharges o ther  than the asse r t i on  t h a t  f l u i d  d i s -  

charges w i l l  be t rea ted  t o  meet e f f l u e n t  standards. Whereas these d i r e c t  

discharges should not  g r e a t l y  a f f e c t  water qual i ty ,  r u n o f f  from s p i l l  s, 

leaching, and o ther  i n d i r e c t  sources could degrade water qual i t y .  The most 

ser ious s p i l l s  would probably r e s u l t  from OCS opera t ions  and could have a 

moderate-to-heavy impact on water qual i ty .  A p o s s i b i l  i t y  e x i s t s  t h a t  a 
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o f  the Potent ia l  fo r  Water Qual i t y  Degradation 

and Health and Safety Hazards 



la rge OCS o i l  s p i l l  could occur, and such marine s p i l l  s are general ly more 

d i f f i c u l t  to contain than s p i l l s  on land. A s p i l l  would a f f ec t  water 

qua l i t y  d i r e c t l y  f o r  a r e l a t i v e l y  short  time, bu t  residues would pers is t  i n  

the marine environment fo r  several years. S p i l l s  associated w i th  the other 

a1 t e r n a t i  ves woul d be more easi 1 y contained and are therefore considered 

less serious. Nevertheless they are a concern and may cause 1 i g h t  impact. 

Leachates from spent shale disposal i n  shale o i l  production may degrade 

surface and especial ly  groundwater qua l i t y  i f  control  measures prove 

inadequate. Measures are planned t o  cont ro l  leachates but  have not been 

demonstrated over the long term; therefore, t h i s  potent ia l  f o r  impact i s  

considered moderate f o r  both o i l  shale a1 t e rna t i  ves. Acid produced from 

mining and s tor ing high-sul fur  coal may have a l ight-to-moderate e f f e c t  on 

water qual i t y  i n  the 1 iquefact ion case. The biomass/alcohol a1 te rna t i ve  

w i l l  a f fec t  water qual i t y  through nonpoint ( f i e 1  d) agr icu l  tu ra l  runof f .  

t h i s  e f f e c t  i s  not serious l oca l l y ,  bu t  i s  s u f f i c i e n t l y  widespread t o  be 

generally considered a 1 i g h t  impact. 

Health and safety e f f ec t s  of the a l te rna t i ves  also are represented 

qual i t a t i v e l y  i n  Figure 3-4. Each a1 te rna t i ve  requires tha t  flammable and 

explosive hydrocarbons be handled; thus, f i r es  and explosions are a poten- 

ti a1 safety r i sk .  H i  gh-temperature and high-pressure operations are asso- 

c ia ted w i t h  o i l  shale, EOR, and coal 1 iquefaction. These operations pose 

1 i g h t  r i s k s  to worker safety. OCS operations are conducted a t  lower 

temperatures and pressures but  safety r i s k s  are considered somewhat higher 

due to plat form i so la t i on  and the influence o f  severe weather conditions. 

Alcohol production i s  shown as a neg l i g i b l e - t o - l i gh t  r i s k ,  due t o  less 

severe operating condit ions. 

There i s  some evidence tha t  contact w i th  hydrocarbons may r e s u l t  i n  

serious adverse health effects, such as carc i  nogenesis. Continuing studies 

i n  t h i s  area may improve our understanding i n  the future; a t  t h i s  time, 

coal 1 iquids are considered t o  be a moderate-to-major hazard i n  t h i s  

regard, due t o  the greatest concentrat ion of harmful chemicals, such as 

benzo( a) pyrene and other polycycl i c  compounds. Shale o i l  i s considered t o  

pose a somewhat lesser hazard, fol lowed by petroleum (EOR and OCS), and 

f i n a l l y  b imass/a l  coho1 , considered t o  have the 1 east heal th r i s k  due t o  

contact w i  t h  hydrocarbons. 



The presence o f  hazardous substances i n  f u g i t i v e  emissions and 

emission cont ro ls  o f  off-gases could pose a t h rea t  to publ i c  heal th through 

1 ow-1 eve1 , 1 ong- term exposure. Pub1 i c  heal t h  hazards woul d tend t o  be 

greater f o r  those processes having the 1 argest  concentrat ions o f  harmful 

chemicals, such as coal l i q u i d s  and shale o i l  production. 

W i l  d l  i f e  and vegetat ion may be a f fec ted through s p i l l  s, construct ion, 

and p lan t  operation for a1 1 a1 t e r n k i v e s  except conservation. OCS has the 

most potent ia l  to a f f e c t  the ecosystem because s p i l l s  are d i f f i c u l t  t o  

contain and could harm waterfowl and, i f  s p i l l  s reached estuaries, 1 arval 

f i sh .  S p i l l s  f ran  other a1 ternat ives would be smaller and more e a s i l y  

contained. O i l  shale developnient, e i t he r  on the NOSR o r  the Colony s i t e ,  

could a f fec t  migratory pat terns o f  a l a rge  mule deer herd. EOR w i l l  r e s u l t  

i n  hab i ta t  changes tha t  may a f f e c t  endangered species. Coal production for 

1 iquefact ion w i l l  a f f e c t  aquatic ecosystems, through ac id  mine drainage. 

A i r  po l lu tan ts  may a f f e c t  vegetat ion and wi ld1 i f e  hab i ta ts  s l i g h t l y .  

Bianass w i l l  have l i t t l e  e f f e c t  on e i t he r  w i l d l i f e  or  vegetation, and 

increased conservation may have s l i g h t  bene f i t s  due t o  a reduct ion i n  a i r  

po l lu t ion .  

3.5 SOCIOECONOMIC IMPACT COMPARISONS 

Large- scal e energy development tends t o  generate rap id  and d i  scont i  n- 

uous changes i n  the socia l  and economic environment o f  r u ra l  communities. 

These changes are due t o  social d isrupt ion,  publ i c  service needs, shortage 

o f  p r i va te  goods and services, i n f l a t i o n ,  and revenue sho r t f a l l s .  Adverse 

e f fec ts  f ran  these changes are t y p i c a l l y  more pronounced i n  regions t h a t  

have not recent1 y experienced any major new development , such as the 

Western o i l  shale area and the coal l i que fac t i on  area selected i n  West 

V i rg in ia .  On the other hand, EOR, OCS, and probably the biomass/alcohol 

f a c i l  i t i e s  being 1 ocated i n  areas having precedent experience, are 1 ess 

1 i k e l y  t o  create severe socioecono~iiic probl ems. These qual i t a t i v e  issues 

are discussed i n  Section 5. 

The quan t i ta t i ve  socioeconomic fac tors  t h a t  can be estimated from 

avai lable data are compared here, based on analysis and resu l t s  discussed 

i n  Section 5. Note the several important qual i f i c a t i o n s  on the analysis, 

due to sane o f  the necessary assumptions, which somewhat reduce the 

accuracy, and tend t o  produce worst-case resu l t s .  



Population growth and f inanc ia l  impact on the community are the two 

factors tha t  can be estimated numerically. P o p ~ ~ l a t i o n  growth i s  a t t r i b u -  

tab le  t o  three factors: d i r e c t  employment a t  the energy f a c i l  i ty;  induced 

employment t o  provide service; and the fami l  i es  o f  a l l  those employed. 

Usi ng mu1 ti p l  i ers derived from other energy devel opment records, the popu- 

l a t i o n  impacts have been estimated and are compared i n  Figure 3.5 f o r  the 

50,000-BPD case. The permanent popul a t i  on i ncrease, shown by the r i g h t -  

hand bars, i s  based on the estimated p l an t  operations personnel. This 

populat ion increase i s  achieved a year o r  two a f t e r  p lan t  operations begin. 

The lef t -hand bars show the peak construct ion force and i t s  famil ies, 

reached during the l a s t  two years o f  construct ion. Not shown on the bar 

char t  i s  the i n i t i a l  bui ldup o f  the serv ice force during construct ion o f  

o i l  shale and coal l i que fac t i on  plants,  which i s  hard t o  p red ic t  during the 

r e l a t i v e l y  b r i e f  construct ion period. The other a l ternat ives are not  

expected t o  generate any substant ia l  new service force, since they make a 

small .impact i n  t h e i r  loca l  comnuni t ies .  Figure 3-5 a1 so does not show 

expl i c i  tl y the over1 ap between const ruct ion and operation empl oyment where 

mu1 ti p le  p l  ants are used. This occurs f o r  EOR and OCS, bu t  the impact i s 

seen t o  be small anyway. It a1 so occurs f o r  the biomass/alcohol plants, 

where peak populat ion could be almost the sum o f  the two bars f o r  some 

years. However, some spreading out o f  the 14 alcohol p lants i s  1 i ke l y ,  and 

any one community would experience only a f r ac t i on  o f  the ind icated 

popul a t i  on increase . 
Across the top o f  Figure 3-5 i s  a q u a l i t a t i v e  assessment o f  the 

populat ion e f f e c t  on the loca l  community t h a t  re la tes  the populat ion 

increase t o  the ex i s t i ng  community. A " s i gn i f i can t "  e f f e c t  could have 

serious socioeconomic impacts unless adequate p r i o r  planning and prepara- 

t i o n  are accomplished. For example, the Colony Pro jec t  has planned a new 

comrnuni t y ,  based on 1 i k e l y  1 and use and settlement pat tern  analysis, t o  

help a l l e v i a t e  such impacts (see Section 5 ) .  

The second qua1 i t a t i v e  canpari son deals w i t h  community and s ta te  

f i nanc ia l  impacts. Figure 3-6 shows average annual pub l ic  expenditures on 

the r ight-hand bars and average annual revenues on the l e f t .  Although 

shown side-by-side, a d i r e c t  comparison o f  the t o t a l  revenues and expendi- 

tures does not provide an accurate measure o f  the f i nanc ia l  balance i n  the 
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community, due t o  delays and incongruency i n  s ta te  aid. The two o i l  shale 

projects,  EOR and OCS, show a pos i t i ve  balance, whereas the bianass/alcohol 

and coal l i que fac t i on  a l te rna t i ves  show a negative d i f ference between 

l a rge r  cash flows. Note, however, t ha t  the t iming among the several 

f i nanc ia l  parameters could cause s i g n i f i c a n t  t rans ien t  socioeconomic 
I f  impacts wi thout  adequate planning, even wi th  a pos i t i ve  steady-state 
I balance, due t o  lags i n  revenues. 
I 

The NOSR 1 a1 te rna t i ve  has one special considerat ion, as shown i n  

Figure 3-7. I f  the f a c i l  i t y  i s  government-owned, then the loca l  community 

would lose the property tax. This loss  would be compensated i n  p a r t  from 

the  Payment I n  Lieu o f  Taxes (PILT) program. I n  addit ion, and fo r  a l l  the 
I a1 ternat ives,  special assistance funds, which are not  considered here, are 

ava i l  able to loca l  communities a f fec ted by energy development. Appendix D 

1 i s t s  such programs. This property tax loss due t o  government ownership i s  

I 
the only s i g n i f i c a n t  environmental or  socioeconomic impact d i f fe rence among 

'The conservation a1 te rna t i ve  i s  d i f f i c u l  t t o  assess i n  socioeconomic 

terms. The primary consequence o f  saving 50,000 BPD o f  gasoline i s  a 0.6% 

decrease i n  the amount o f  gasol ine pumped across the nation. While t h i s  

does not appear as an amount s u f f i c i e n t  to a f f e c t  the service s ta t i on  

industry, i t might  ccqceivably have a s l i g h t  impact on the gas01 i ne  dis-  

t r i b u t i  on i ndustry . Other socioeconomic impacts o f  the conservation 

a1 te rna t i ve  as d e f i ~ e d  are expected t o  be minor since veh ic le  design 

changes would probably be accommodated i n  annual model changes rout ine t o  

the auto indust ry  which do not  generate any s i g n i f i c a n t  demand f o r  new 

employment . 

1 the f i v e  pol i c y  options f o r  developing NOSR 1. 

A l l  o f  these socioecono~nic comparisons apply to the  50,000-BPD case. 

I 
For the NOSR 1 a1 ternat ive,  socioeconomic impacts f o r  the 50,000- and 

200,000-BPD cases are compared i n  Figure 3-8. The construct ion crew i s  no t  

I 

' ! 
expected t o  be 1 arger, bu t  would remain on the job about four times longer, 

c rea t i  ng an over1 ap w i th  the permanent popul at ion, as mentioned ear l  i er. 

The steady-state f i nanc ia l  p i c t u re  would be mu1 t i p 1  ied  almost by four, and 

i t i e  balance would remain pos i t i ve  f o r  a p r i va te l y  owned p lant .  
1 

1 
I 
!: 

I '  
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3.6 DEVELOPMENT OPTIONS FOR NOSR 1 

F i v e  cases have been analyzed represent ing var ious l e v e l s  o f  p r i v a t e  

and government equ i ty  p a r t i c i p a t i o n  i n  the pro jec t .  The f i v e  cases 

anal yzed are : 

Case 1. The e n t i r e  NOSR 1 proper ty  i s  leased t o  a p r i v a t e  e n t i t y .  

The government receives bonus bid,  rent ,  and r o y a l t y  payments based upon 

the Department o f  I n t e r i o r  Prototype O i l  Shale Leasing Program o f  1974. 

The p r i v a t e  e n t i t y  then develops the property and holds t o t a l  e q u i t y  i n  the  

p ro jec t .  The p r o j e c t  operat ions produce cash flow which the government 

taxes, and the p r i v a t e  e n t i t y  receives i t s  a f t e r -  tax  earn i  ngs represent ing 

the r e t u r n  on i t s  investment. 

Case 2. The p r o j e c t  i s  designated as a q u a s i - u t i l i t y  venture. It 

has a l l  the c h a r a c t e r i s t i c s  o f  a regulated u t i l i t y  w i t h  one notable 

exception--government cannot reasonably guarantee a monopoly market f o r  the 

product. The p r i v a t e  e n t i t y  holds a t o t a l  equ i ty  p o s i t i o n  and government 

guarantees a negot iated r a t e  o f  r e t u r n  on invested c a p i t a l  (rate-based 

equivalent) .  I n  r e t u r n  for such guarantee, the p r i v a t e  e n t i t y  accepts a 

lower than normal r a t e  o f  r e t u r n  because o f  the guarantee provis ion.  

Government provides supplementary payments to the p r i v a t e  e n t i t y  f o r  l e s s  

than guaranteed earnings o r  assesses the p r o j e c t  f o r  any earnings rea l  i zed  

i n  excess o f  those negotiated. 

Case 3. The p r o j e c t  i s  a j o i n t  venture between government and p r i v a t e  

e n t i t y ;  however, segments o f  the p r o j e c t  are i n d i v i d u a l l y  owned. Govern- 

ment owns the property, the mine, pr imary crushers, u t i l  i t i e s ,  spent shale 

disposal equipment, and t ransports the ore to the p l a n t  gate a t  i t s  cost.  

P r i v a t e  e n t i  t y  owns the secondary crusher, r e t o r t  and product upgrading 

f a c i l  i t ies ,  p l  us the products and byproducts. This conf igura t ion  resul  t s  

i n  a 27% equ i t y  p o s i t i o n  i n  the t o t a l  p r o j e c t  f o r  government, l eav ing  a 73% 

share to the p r i v a t e  e n t i t y .  Government receives i t s  ore costs p lus  taxes 

on the taxable earnings o f  the p r i v a t e  e n t i t y .  P r i va te  e n t i t y  receives i t s  

normal a f t e r -  tax earni  ngs. 

Case 4. The p r o j e c t  i s  a 50-50 j o i n t  venture between government and 

p r i v a t e  e n t i t y .  The government receives earnings based upon i t s  hal f -share 



equ i t y  p lus  normal taxes on the  taxab le  earnings o f  the p r i v a t e  e n t i t y .  

The p r i v a t e  e n t i t y  receives i t s  normal a f te r - tax  earnings. 

Case 5. The p r o j e c t  i s  a c l a s s i c  GOCO venture. The government holds 

the t o t a l  equ i t y  share and receives a l l  p r o j e c t  cash flows. The p r i v a t e  

e n t i t y  operates the p r o j e c t  f a c i l i t i e s  and receives a negot iated fee from 

the government based upon the opera t ing  and maintenance costs. 'This fee i s  

taxed by the government. 

No-Action Case 6. Th is  case means non-usage o f  NOSR 1, and would 

y i e l d  no f i n a n c i a l  data f o r  comparative purposes. It leads to considera- 

t i o n  o f  equ iva lent  1 i q u i d  fuel supply a1 te rna t i ves ,  which are summarized 

e a r l  i e r  i n  t h i s  chapter. 

3.7 FINANCIAL ANALYSIS METHODS 

F inanc ia l  performance o f  the u n i t  product ion f a c i l  i t y  has been 

eval uated w i t h  ana lys is  techniques commonly used by the American business 

community. D i  scounted cash f l o w  ana lys is  of the p o t e n t i a l  venture, time- 

va l  ued i nvestment disbursements and opera t i  ng costs, and i ncomi ng revenue 

streams from product  sal es y i e l  d the p r o j e c t ' s  r e t u r n  on invested c a p i t a l  , 
a f t e r  taxes, i n  the usual business sense. The ana lys is  c l e a r l y  requ i res  

several assumptions regarding the f u t u r e  busi ness environment du r i  ng the 

pro jec ted economic 1 i f e  o f  the p ro jec t .  

The u n i t  f a c i l i t y  f i n a n c i a l  performance has been analyzed under two 

d i s t i n c t  scenarios: 

1. A r a t e  o f  r e t u r n  on c a p i t a l  employed i s  spec i f i ed  a t  15% a f t e r  

taxes f o r  p r i v a t e  cap i ta l  and 10% for  government funds, and detern i inat ion 

i s  made o f  the requ i red  constant  s e l l  i n g  p r i c e  f o r  the product  i n  1979 

d o l l a r s  which w i l l  achieve the spec i f i ed  re turn .  This case g ives some 

i n s i g h t  i n t o  the downside r i s k  p o t e n t i a l  f o r  inves tors  i n  the p r o j e c t ,  i n  

the event o f  decreasing product p r ices .  

2. 'The r e t u r n  on invested c a p i t a l  i s  ca l cu la ted  assuming the 

fo l l ow ing  p r i c e  t ra jec to ry :  a t  the beginning o f  the p ro jec t ,  upgraded 

shale o i l  i s  p r i ced  a t  $25 per  ba r re l ,  reasonable i n  1979 terms. The p r i c e  

i s  escalated, i n  1979 do l l a rs ,  by $1 per ba r re l  f o r  10 years t o  $35 per  

b a r r e l  , t h e r e a f t e r  remaining constant f o r  the p r o j e c t '  s spec i f i ed  economic 

l i f e .  The fu tu re  p r i c e  o f  o i l  i s  obviously unknown; however, the p r i c e  



t r a j ec to ry  chosen i s  considered conservative from the. perspective of world 

o i l  p r i ce  evol u t ion  during recent years. 

3.8 .NOSR 1 SHALE OIL PRODUCTION FACILITY 

Financial parameters used for the 50,000-BPD f a c i l  i ty  ( i n  1979 

do1 1 ars)  are: 

Capital Costs 

F a c i l i t y  and equipment 
Spare par ts  and miscellaneous 
Reserve and working cap i ta l  

(where applicable) 
Other accumulated expenses 

Total C a ~ i t a l  Cost 

$ M i l l i o n s  

Operating Costs $ Mi 11 i onslyear 

Mini  ng 
Taxes, insurance , 1 i censes , and 

contingency (where appl i cab l  e) 
Other operat i  ng expenses 

Total Operating Cost 101 

Investment requirements and operating costs t y p i f y  estimates o f  these 

fac to rs  by pr ivate  and government analysts over the past two o r  three 

years, normal i zed t o  1979 do1 1 a r  val ues. Investment and p ro j  ec t  revenue 

schedules are based upon current  estimates of construct ion schedules, 

star tup production rates, and long-term average f r ac t i on  of design 

production capacity . 
3.9 FINANCIAL RESULTS - SUMMARY AND DISCUSSION 

Results o f  the analysis o f  the f i v e  f inancial  options appear i n  

Figures 3-9, 3-10 and 3-11. 

Figure 3-9 shows the required s e l l i n g  p r i ce  f o r  the product (Scenario 

1 )  t o  produce a 15% af ter - tax  re turn on invested cap i ta l  to  the p r i va te  

sector and a 10% charge on government funds t o  o f f s e t  the government' s 

borrowing costs. The highest s e l l  i ng pr i ce  i s  required by the 1 easing case 

and i s  about $26 per barrel ,  which approximates the composite world o i l  

pr ice i n  l a t e  1979. I n  a l l  other cases, the required se l l i ng  p r i ce  i s  



Note: Industry ROI-15% 
f? Utility ROI-12% 
0 - - Government ROI-10% 
0 (To Offset Cost of Money Use) 
O 25 
0, 
b 
0, - 
I - 
g 20 
0 
m 
zl a 
f 15 - - 
0 
0 

I v I l l  I I I v 
Lease Quasi- Separate Joint GOCO 

Utility Ownership Venture 

F igure 3-9. Required S e l l i n g  P r i c e  t o  Meet Target R O I  

100% Increasing Indus t ry  Equi ty  

Prlce Scenareo 
5119791 

Per 
Barrel 

25 

I980 1990 2000 

0% 

Open Bar 

0 
I I l l  I I v IV 

Lease Separate Joint Quasi- GOCO 
Ownership Venture Utility 

lncreasing lndustry  Risk I 

- 
0 

I- Diagonal I 

Y 

Figure  3-10. P r i v a t e  Sector  Results Based on Market P r i ce  Scenario 



Legend 

9enrfits 

Taxes . . . . . . 
*.* Project . . Return 

> 

S(l879) Prrce Scenar~o 
Per 

Barrel ~k- 25 

20 

L 
1900 1990 ZOO0 

C E 
6 - 8000 % 
5 1500 
a a 

7000 o, 
z I- 

z 6000 - 
.L 0 
O 1000 m 5000 g 
c 
0 

0 .- - - - 4000 E 
3 Z 

3000 
500 .- 

0 
- 

0 - 2000 
m 
C 

m 
0 

I- 
1000 

c. 

0 0 I-" 
I v 111 II IV 

Lease Quasi- Separate Joint GOCO 
Utility Ownership Venture 

I Increasing Government Participation 

Figure 3-1 1 . Government Cost and Benef i ts  Based on Market P r i c e  Scenario 



lower. The downside r i s k  p o t e n t i a l  i n  the  event o f  market p r i c e  reduct ions 

i s  measured agai n s t  these requ i red  s e l l  i ng p r i c e  val  ues . 
Under Scenario 2, which postu la tes  a market p r i c e  f o r  o i l ,  t he  

f i n a n c i a l  c m p a r i  sons frm i n d u s t r i a l  and government viewpoints are shown 

i n  the next  two i l l u s t r a t i o n s .  F igure  3-10 d isp lays  the ca l cu la ted  

f i n a n c i a l  performance o f  the p r i v a t e  e n t i t y  f o r  each o f  the venture con- 

f i g u r a t i o n s .  I n  the f i r s t  three cases, where the  p r i v a t e  e n t i t y  holds 

e q u i t y  ( t h e  q u a s i - u t i l i t y  i s  a special  case), a l l  a f t e r - t a x  re tu rns  on 

invested c a p i t a l  run about 20%. Tota l  i ndus t ry  bene f i t s ,  def ined as accu- 

mulated earnings throughout the p r o j e c t  1 i f e  are, again, h ighest  i n  t h e  

maximum r i s k  ( lease)  case. These b e n e f i t s  c o n s i s t  of the revenues from 

p r o j e c t  p a r t i c i p a t i o n  to produce a 15% a f t e r - t a x  R O I  representa t ive  o f  t h e  

requ i red  s e l l i n g  p r i c e  case, and excess bene f i t s ,  those accrued beyond the 

15% r e t u r n  because o f  favorabl e market experience. This a r t i  f i c i  a1 separ- 

a t i o n  o f  b e n e f i t s  components i s  shown f o r  convenience. Tota l  b e n e f i t s  

general ly  decrease w i t h  decreasing indus t ry  r i s k  ( increas ing government 

equ i t y  pos i t i on ) ,  the quas i -u t i l  i t y  case again being a special  case. 

Indust ry  b e n e f i t s  i n  t h e  GOCO case are der ived from the fee received f o r  

opera t i  ng the f a c i  1 i ty . 
Figure  3-11 d isp lays  costs and b e n e f i t s  t o  the government for  each o f  

the venture conf igurat ions.  I n  a l l  cases, the r a t i o  o f  b e n e f i t s  to costs  

f o r  the government g r e a t l y  exceeds un i t y ,  i n d i c a t i n g  there  i s  no n e t  cos t  

to the government i n  any o f  toe cases. Bene f i t s  components to tine govern- 

ment are those due t o  basic p r o j e c t  r e t u r n  ( t h e  10% charge r a t e  f o r  govern- 

ment funds), add i t iona l  re tu rn  frm sales due t o  favorable market p r i ce ,  

and taxes on the p r i v a t e  e n t i t y '  s  earnings. 

3.10 CONCLUSIONS - FINANCIAL ANALYSIS 

Th is  venture ana lys is  has examined the f i n a n c i a l  performance o f ,  and 

ca lcu la ted the costs and bene f i t s  to, the government and a p r i v a t e  e n t i t y  

under va r iab le  cond i t ions  o f  s i n g l e  and j o i  n t  ownershi p. F i  nanci a1 pro- 

j e c t i o n  i s  on l y  one of many fac to rs  t h a t  w i l l  con t r i bu te  to a pol i c y  

decis ion regarding fu ture  development of NOSR 1. No judgment i s  intended 

regarding these r e s u l t s  and no s p e c i f i c  recommendations can be o f f e r e d  

based on1 y on the f i  nanci a1 perfon~iance factors. 



4. DESCRIPTION OF AFFECTED ENVIRONMENTS 

This chapter discusses the environments affected by each of the 

a1 ternati  ve reference cases. They i ncl ude portions of Garfield County, 

Colorado (NOSR 1 and Colony oil shale projects); Denver, Colorado (con- 
servation); Kern County, California (EOR) ; the Gulf of Mexico (OCS o i l  

production) ; Uval de, Texas ( t a r  sands) ; Morgantown, West Virginia (SRC 11) ; 

and Central I1 1 inoi s (biomass/alcohol ). Figure 4-1 shows the 1 ocation of 

these reference cases. Descriptions of other environments potentially 

affected by these alternatives (beyond those of the reference cases) may be 

found in Appendix A. 

4.1 NOSR 1: AFFECTED ENVIRONMENT 

NOSR 1 i s  located in the southeast corner of the Piceance Basin in 

Garfield County, Colorado. The t r a c t  i s  bordered on the east and south by 

the Roan Cliffs ,  and traversed by t r ibutar ies  to  Parachute Creek. 

The referenced case retort  f a c i l i t y  i s  located in the northwest 
quarter of NOSR 1. The s i t e  i s  11 miles from the town of Parachute, 

Colorado, which 1 ies southwest of the t r ac t ,  and 12  miles from Rifle, which 

i s  southeast of the t r ac t -  Parachute has a population of 377 (1977), while 

Rifle has a population of 2,244 (1977). The White River National Forest i s  

a discontinuous 238,000-acre area, parts of which 1 i e  t o  the southeast, 

east ,  and northeast of NOSR 1. The forest contains three designated 
wilderness areas : Maroon Be1 1 s-Snowmass, Gore Range-Eagl es Nest, and Fl a t  

Tops. All three are mandatory Class I (pr is t ine)  areas for the purposes of 
PSD and v is ib i l i ty  regulations. Prevail ing winds over the NOSR l t r a c t  are 

directed toward the Flat Tops Wilderness area, which 1 ies  43 miles 

northeast of the reserves. 

Topography and Geol ogy 

The topography of the NOSR 1 t r a c t  i s  typical of much of the Piceance 

Creek Basin, being composed of steep cl i f f s  and deep valleys. Elevation 

varies dramatical 1 y over re1 a t i  vel y short distances, averaging between 

8,000 and 9,000 feet above sea level. The t r ac t  encompasses approximately 

41,000 acres. 





O i l  shal e occurs i n  three major zones. The r i c h  Mahogany zone 

(approximately 60 f e e t  t h i c k )  i n t e r f a c e s  w i t h  the  upper and lower l ean  

Mahogany zones. F i ve  low-grade zones o f  o i l  shale occur above the Mahogany 

zone, and two below it. Overburden above the  Mahogany zone ranges from 

zero a t  the East Fork Parachute Creek t o  1,200 f e e t  i n  the northwest por- 

t i o n  o f  the t r a c t .  O i l  shale o f  the  g rea tes t  th ickness and qua1 i t y  i s  

found i n  the northwest corner o f  NOSR 1. 

The Piceance Basin conta ins prominent systems o f  f a u l t s  t h a t  cross the  

bas in  about 20 m i les  northwest o f  the  NOSR 1 proper ty .  Regu la r i t y  o f  

s t r u c t u r e  contours w i t h i n  the  Reserve suggests t h a t  1 arge f a u l t s  are 

probably n o t  present i n  the NOSR. One small f au l  t i s 1 ocated on the NOSR 

i n  an extreme northwest area o f  t h e  Reserve. This f a u l t  i s  1,500 f e e t  long 

on a e r i a l  photos and i s  n o t  considered a hazard t o  development; however, i t  

may provide a channel f o r  the f l ow  o f  water . i n to  underground shale min ing  

operat ions i n  the v i c i n i t y  of the property.  No r e s t r i c t i o n s  are a n t i c i -  

pated on mine 1 ocat ions due to fa111 t s  i n  the  area. NOSR 1 i s  an area o f  

1 ow seismic po ten t ia l  . There are no a c t i v e  fau l  t s  on o r  near the NOSR 

property.  Only minor damage would be a n t i c i p a t e d  from d i s t a n t  earthquakes. 

No r e s t r i c t i o n s  are foreseen i n  mine p l  acement due t o  fau l  t i n g  o r  unstabl e 

slopes on the property. So i l  creep, rock fa1 1 , and r a r e  1 andsl ides present  

the  main categor ies o f  geologic hazard on NOSR 1. 1 

Meteorol ogy and C l  imatol  ogy 

The c l imate  i s  semiarid i n  the Piceance Basin, w i t h  annual 

p r e c i p i t a t i o n  ranging from 12 t o  24 inches. Temperatures range from 

approximately 10' t o  90' F. 

Meteorol og ica l  data a t  the NOSR s i t e  have been c o l l  ected s ince 

December 1979 from a moni to r ing  system located near the  no r th  cen t ra l  p a r t  

o f  the property. Moni tor ing has been conducted f o r  wind speed and 

d i r e c t i o n ,  temperature, humidity,  and r a i n f a l l .  Tab1 e 4-1 summarizes 

meteor01 og ica l  data c o l l  ected dur ing  1980 and 191. Wind speeds general l y  

average under 10 mph, w i t h  peak wind gusts reaching 40 mph. Wind d i r e c t i o n  

'TRW Energy Systems P l  anning D iv i s ion ,  Long-Range U t i l  i z a t i o n  o f  NOSR-1: 
Photogeol ogic Eva1 ua t ion  o f  Hazards, f o r  U.S. DOE, September 1980. 
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TABLE 4- 1 . SUMMARY OF METEOROLOGICAL r1ONITORI NG DATA FOR 1980 AND 1981 * 

*A1 1 Values are  averages per  q u a r t e r .  R a i n f a l l  values and averages o f  t o t a l  r a i n f a l l  

( a )  Mon i to r i ng  s t a r t e d  i n  November 1980 

(b )  No data due t o  sensor ma l func t i on  

PARAMET ER 

WIND SPEED (mph) 

10 Meters 

25 Fleters 

50 l l e te rs  

WIND DIRECTION (degrees) 

10 Meters 

25 Meters 

50 Meters 

TEMPERATURE (OF) 

10 r le ters 

50 Fleters(a) 

RELATIVE HUMINITY ( % )  

RAINFALL ( inches)  

QUARTER 

1 s t  
1980 1981 

8.9 8.5 

8.9 8.5 

10.2 10.3 

10.1 10.8 

178 210 

190 197 

192 (b )  

23.6 17.6 
- - 27.5 

54.5 54.6 

0.54 1 0 . 0 3  

3 rd  
1980 1981 

7.9 8.0 

7.9 8.3 

9.1 10.3 

10.1 9.7 

201 174 

188 174 

156 177 

ND(b) 59.0 
-- 59.1 

39.2 47.1 

0.9 2.99 

2nd 
1980 1981 

7.9 9.8 

7.9 9.8 

8.8 10.7 

8.1 10.8 

1 82 195 

184 186 

185 181 

41.8 52.3 
- - 53.2 

39.1 38.1 

0.11 0.9 

4 th  
1980 1981 

8.8 9.7 

8.8 9.7 

9.3 11.1 

10.5 12.0 

169 19 3 

20 6 194 

178 198 

30.4 31.3 

33.7 30.9 

43.8 60.1 

0.85 1.6 
- 



i s  predominant ly from the south t o  southwest, b u t  t h e r e  are per iods  when 

the winds head from an east  t o  no r theas te r l y  gradient .  2 

The wind d i r e c t i o n  parameter i s  one of the  most c r i t i c a l  i n  per forming 

d i spe rs ion  modeling analys is ,  and based on the  a v a i l a b l e  data, a i r  

pol  1 u tan ts  would be t ranspor ted  p r i m a r i l y  toward the n o r t h  t o  nor theast ,  

w i t h  the  most s e n s i t i v e  receptor  i n  t h i s  d i r e c t i o n  being the  F l a t  Tops 

Wilderness area. Based on wind data a t  t h i s  s i n g l e  p o i n t ,  there  probably 

would be 1 i t t l e ,  i f  any, d i r e c t  a i r  q u a l i t y  impacts on the towns o f  R i f l e  

o r  Parachute from development on the NOSR. 

Hydro1 ogy and Water Qual i ty 

Surface waters i n  NOSR 1 i n c l u d e  the Corra l  Gulch, Trapper, and 

Northwater Creeks i n  the nor thern  h a l f  o f  the  reserve; and Ben Good Creek 

and the  Parachute East Fork i n  the south. A l l  o f  these creeks f l o w  i n  an 

east-west d i r e c t i o n  and meet several i n t e r m i t t e n t  t r i b u t a r i e s  be fore  

reaching Parachute Creek t o  the  west o f  the  t r a c t .  Water f l o w  through the  

reserve i s minimal dur ing  the  1 a te  summer, fa1 1, and w in ter .  Parachute 

Creek i s  p a r t  o f  the  Upper Colorado R iver  Basin system. Water f l o w  i s  

extremely v a r i a b l e  throughout the system and sub jec t  t o  sal i n i  ty problems. 

Groundwater i n  the NOSR 1 area i s  the sub jec t  o f  ongoing predevelopment 

work. Ea r l y  r e s u l t s  i n d i c a t e  t h a t  the aqu i fe rs  are is01 ated by  geologic  

b a r r i e r s  from groundwater ou ts ide  the t r a c t .  

The Colorado River w i l l  probably serve as the water supply t o  the  NOSR 

1 p r o j e c t .  The r i v e r  i s  fed  by the  Green, Yampa-White, and Lower Green 

Rivers, which d r a i n  a t o t a l  o f  29,504,000 acres.3 The f l ow  o f  the  Colorado 

v a r i e s  considerably by season. Competing water users, i n c l  uding NOSR, 

o ther  energy pro jec ts ,  and a g r i c u l t u r e ,  w i l l  be permi t ted  t o  use t h i s  

resource on l y  i n  accordance w i t h  s t a t e  water r i g h t s  laws. The upper 
* 

Colorado i s  a popular t r o u t  f i s h i n g  r i v e r .  

2 ~ ~ ~ ,  A i  r Qual i t y  and Meteor01 og i ca l  Mon i to r ing  a t  Naval O i l  Shal e 
Reserves, 1980 Report June 1981. 

3 ~ e g i o n a l  Envi ronrnent-Energy Data Book: Rocky Mountain Region, p. 274. 



Pre l  im inary  ana lys is  o f  surface water qual i t y  data reveal s  t h a t  NOSR 

sur face waters are o f  genera l l y  h igh q u a l i t y .  Speci f ic  conductance ranges 

from 380 t o  1,250 mhos ( a t  25°C) w i t h  most values l y i n g  i n  the  300-600 

mhos range. This  i nd i ca tes  general l y  good t o  excel 1  ent qual i ty. To ta l  

d isso lved s o l i d s  concentrat ions genera l l y  f a l l  i n  the  v i c i n i t y  o f  400-500 

mg/ l .4 Stream sediment loadings are h i g h l y  var iable.  Of the  parameters 

which have been measured, o n l y  n i t r a t e  and n i t r i t e  c o n s i s t e n t l y  exceed 

water qual i t y  standards. This  i s  probably due t o  1  ivestock usage on t h e  

NOSR. Cadmium and mercury l e v e l s  have occas iona l l y  exceeded standards. 5  

Cursory review o f  o ther  major and t r a c e  element parameters does not revea l  

any outstanding val ues o ther  than fo r  s t r o n t i l ~ m  which i s  re1 a t i v e l y  high. 

High l e v e l s  o f  s t ron t ium a1 so have been repor ted elsewhere i n  the  o i l  shale 

region. 

Hydrologic  s tud ies  o f  NOSRs 1 and 3  have shown the  presence o f  f o u r  

p e r s i s t e n t  water-beari  ng zones. They are re fer red  t o  as zones pending' a  

more prec ise  del i n e a t i o n  of t h e i r  upper and lower 1  im i t s .  The uppermost 

zone inc ludes fac ies  o f  t h e  U in ta  Formation and the  upper pa r t  o f  t h e  

Parachute Member o f  the Green R ive r  Formation, which a l so  conta ins a  leach 

zone r e a d i l y  i d e n t i f i a b l e  on outcrop. This zone, c a l l e d  Zone 1, probably 

i s  a  more o r  l e s s  unconfined water tab1 e  zone. Zone 2  i s  l oca ted  a t  the  

A-Groove, t he  lean zone o v e r l y i n g  the  Mahogany Zone. Zone 3  i s  loca ted  i n  

t h e  v i c i n i t y  of the  B-Grcove, the  l ean  zone a t  the base of the  Mahogany 

Zone. Zone 4  l i e s  100 t o  200 f e e t  below the  base o f  t h e  R-6 o i l  shale 

s t r a t a  t h a t  u n d e r l i e  the B-Groove. The topographic surface water drainage 

d i v i d e  which separates NOSR streams from t h e  Piceance Creek drainage t o  t h e  

n o r t h  a1 so i s  a  groundwater d i v ide .  The groundwater system under ly ing  

NOSRs 1 and 3, f o r  about the  f i r s t  2,000 f e e t  i n  depth, i s  near ly  an i s l a n d  

unto  i t s e l f ,  having very l i t t l e  i n t e r a c t i o n  w i t h  the  r e s t  of the  Piceance 
6  

I 

s t r u c t u r a l  basin. 

4 ~ r ~ ~  Energy Engineering D i v i s i o n ,  "NOSR Base1 i ne Charac ter iza t ion  
Report-.1980M, D r a f t ,  J u l y  1981. 

' ~ u n k i n ,  P.D., P r i v a t e  communication, J u l y  1981. 

6~~~ Energy Systems Pl anni ng Di v i  s ion, " I n t e r i m  Hydro1 ogy Report f o r  NOSR 
I", f o r  U.S. Dept. of Energy, September 1980. 



Pre l iminary  ana lys is  o f  NOSR groundwater q u a l i t y  i nd i ca tes  the  water 

i s  o f  h igh  q u a l i t y .  Spec i f i c  conductance ranges from 460 t o  895 III~OS ( a t  

25°C) w i t h  means o f  569, 652, 685, and 719 f o r  Zones 1 through 4, 

respect ive ly .  Total  d issolved sol i d s  range from 290 t o  1,060 mg/l w i t h  

means o f  350, 384, 382, and 408 f o r  Zones 1 through 4.7 While there  may be 

a s l i g h t  increase i n  conductance and d isso lved sol i d s  w i t h  depth, there  i s  

considerable v a r i a b i l  i ty i n  the data and over1 ap o f  ranges. O f  t h e  

parameters measured, three sometimes exceeded t h e  Safe Dr ink ing  Water 

Standards. Arsenic and lead occas iona l ly  exceeded standards i n  Zone 1 

only. F l  uorides exceeded the  standard i n  Zones 2, 3, and 4 and average 

concentrat ions increase w i t h  depth. 8 

A i r  Qua1 i ty 

NOSR 1 i s  located i n  a reg ion o f  genera l ly  e x c e l l e n t  a i r  q u a l i t y .  

Occasional short- term v i o l a t i o n s  are repor ted  i n  the  region as the  r e s u l t  

o f  na tura l  dust ( t o t a l  suspended p a r t i c u l a t e s )  and hydrocarbon aerosol s  

(non-methane hydrocarbons). Although G a r f i e l d  County i n  which NOSR 1 i s  

located i s  i n  a t ta in~nen t  f o r  the Nat ional  Ambient A i r  Q u a l i t y  Standards 

(NAAQS) pr imary standards, p a r t s  o f  Mesa County t o  the  south v i o l a t e  

standards f o r  TSP. 

Ambient a i r  qua1 i t y  data were c o l l  ected a t  NOSR dur ing  the  1980 and 

1981 summer programs. Moni to r ing  was conducted f o r  t o t a l  suspended 

p a r t i c u l  ates, sul f u r  d iox ide,  ozone, and t race  elements moni to r ing  f o r  

i nha lab le  p a r t i c u l a t e s  was added t o  t h e  1981 Program. The r e s u l t s  o f  t h e  

1980-1981 moni to r ing  program9 ind i ca ted  t h a t  a i r  p o l l u t a n t  concentrat ions 

are wel l  below both federal and Colorado standards w i t h  the  exception o f  

ozone. A summary o f  the data i s  presented i n  Table 4-2. The low l e v e l s  

are due p r i m a r i l y  t o  the absence o f  major emission sources on the  s i t e  o r  

i n  the region. 

7~~~ Energy Engineering D i v i s i o n ,  NOSR Base1 i n e  Charac ter iza t ion  
Report-1980, d r a f t ,  J u l y  1981. 

8 ~ u n k i n ,  P.D., P r i v a t e  communication, J u l y  1981. 

'TRW, A i r  Q u a l i t y  and Meteorological Mon i to r ing  a t  Naval O i l  Shale 
Reserves, 1980 Report, ( d r a f t ) ,  May 1981. 
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P a r t i c u l a t e  emissions on the s i t e  cons is t  p r i m a r i l y  o f  f u g i t i v e  dust 

ra ised by vehic les t r a v e l i n g  on unpaved roads, and from cons t ruc t i on  of 

adjacent t r a c t s .  Tab1 e 4-3 presents p a r t i c u l a t e  data c o l l  ected dur ing  the  

1981 program and inc ludes both t o t a l  and i n h a l  able pa r t i cu la tes .  The 

inha lab le  p a r t i c u l a t e s  inc lude on ly  those o f  15 microns o r  less ,  and the  

m a j o r i t y  (58 percent) o f  the p a r t i c u l a t e s  sampled fa1 1 w i t h i n  t h i s  s i  ze 
3 ravge. The maximum val ue recorded i n  1981 was 37 mg/m compared t o  30 

mg/m3 i n  1980. The geometric mean f o r  the  1981 data was 24 mg/m3 and 18 i n  

1980. The higher values may be a t t r i b u t a b l e  t o  d r i e r  s o i l  cond i t ions ,  as 

there  was very l i t t l e  snow from January t o  May i n  1981 and very l i t t l e  r a i n  

u n t i l  the l a t t e r  p a r t  o f  the summer. The p a r t i c u l a t e  l e v e l s  on the average 

were h igher i n  J u l y  than i n  e i t h e r  August o r  September. I n  add i t ion ,  t he re  

was increased a c t i v i t y  on adjacent o i l  shale t r a c t s  which produced 

p a r t i c u l a t e  emissions v i s i b l e  from t h e  NOSR. Although i n s u f f i c i e n t  data 

prevent c a l c u l a t i o n  o f  an annual geometric mean, the mean o f  2d mg/m would 

n o t  be expected t o  be much higher on an annual basis,  as h igher l e v e l s  are 

expected dur ing  the sumner months. 

S u l f u r  d iox ide  l eve ls ,  a l though low i n  comparison t o  ambient 

standards, were s i g n i f i c a n t l y  h igher i n  1981, poss ib ly  a t t r i b u t a b l e  t o  

several fac tors :  increased exhaust emissions from the d iese l  generator, 

which consumed more than tw ice  the amount o f  f ue l  i n  the f i r s t  month, 

compared w i t h  the generator used the  previous year; m o d i f i c a t i o n  t o  the 

sanipl i n g  instrument as a r e s u l t  o f  EPA recommendations, making the i n s t r u -  

ment more accurate; and h igher ambient s u l f u r  d iox ide  l e v e l s  due t o  growth 

i n  the area. The maximum 24-hour average recorded i n  1981 was 69 Qg/m , 
3 compared t o  the standards o f  365 mg/m . The maximum three-hour average was 

3 3 
118 mg/m compared t o  the standards o f  1,300 and 700 mg/m f o r  federal  and 

state,  respect ive ly .  

Ambient ozone l e v e l s  exceeded both federal  and s t a t e  standards i n  

1981, wh i le  i n  1980 only the  more s t r i n g e n t  s t a t e  standard was exceeded. 

The federal standard was exceeded on fou r  separate days and the s t a t e  

standard on 12 days, t he  same as the  p r e v i o ~ ~ s  year. The maximuni va l  ue 
3 3 recorded was 265 mg/m compared t o  206 mg/m i n  1980. High ozone l e v e l s  

are not  unusual i n  the Rocky Mountain reg ion due t o  e leva t ion  and intense 

so lar  r a d i a t i o n  t h a t  i s  a c o n t r i b u t i n g  fac tor  t o  ozone formation. A1 though 



Table 4-3. To ta l  Suspended P a r t i c u l a t e s  
and I n h a l a b l e  P a r t i c u l a t e s  Data* 

I 

SAMPLE 
DATE 

6-27-81 

7-3-81 

7-9-81 
1 7-1 5-81 

7-21-81 

7-27-81 

8- 2-81 

8-8-81 

8-14-81 

8-20-81 

8-26-81 

9-1 -81 

9-13-81 

9-19-81 

GEOMETRIC MEAN 
*I981 

TOTAL SUSPENDED 
PART I CULATES ( ~ g / m  ) 

37 

3 7 

21 

28 

2 1 

2 2 

22 

2 5 

19 

2 3 

22 

13  

23 

22 

2 4 

l NHALABLE 
PARTICULATES ( pg/m3) 

29 

26 

13 

9 

13 

9 

11 

18 

12 

17 

12 

8 

13 

13  

14 

INHALABLE PARTICULATE 
PERCENTAGE OF TOTAL 

7 8 

7 0 

62 

3 2 

62 

41 

50 

72 

63 

74 

55 

6 2 

57 

5 9 

58 



the  ozone standards have been exceeded, the o i l  shale region has not been 

' c l ass i f i ed  as non-attainment area due t o  the l i m i t e d  amount o f  data 

co l lec ted  over the 1 ast few years. For permi t t ing o f  new sources i n  the 

region, both the  EPA and the s ta te  would requ i re  the use o f  best ava i lab le  

cont ro l  techno1 ogy f o r  a1 1 sources o f  vol a t  il e organic compo~~nd emissions 

which are precursors t o  ozone formation. 

Sampling f o r  t race  elements was performed t o  estab l ish  a basel ine of 

such elements t ha t  may be contained i n  shale and surrounding so i l s ,  as 

dur ing construct ion and p lant  operations these elements may be found i n  

f u g i t i v e  dusts. With the exception o f  lead, no a i r  q u a l i t y  standards e x i s t  

f o r  these elements, a1 though many have po ten t ia l  environmental and heal th  

ef fects.  The base1 ine concentrat ion o f  the elements analyzed i n  1980 and 

1981 i s  shown i n  Table 4-4. A l l  the elements are a t  low concentration, 

w i t h  some o f  them below the minimum detectable l i m i t .  The low l eve l s  are 

due p r ima r i l y  t o  the low ambient l eve l s  o f  t o t a l  suspended par t icu la tes,  

since the t race element concentrat ions are a funct ion o f  pa r t i cu l a te  

levels.  Many of the 1981 t r ace  element values are higher due t o  higher 

pa r t i cu l a te  leve ls  than i n  1980. 



Tab1 e 4-4. Base1 i ne Trace Element Analysis 

a 

ELEMENT 

A1 u~iii n urn 
Antimony 

Arsenic 

Beryl 1 i um 
Bi sml~ t h 

Boron 0.0016 0.3680 

Cadmi um 0. COO5 0.0043 

Calcium 7.55 - 1.78 

Chromi urn 0.047 0.002 

Copper 0.068 0.014 

Germani urn ~0 .003  <O. 031 

Iron 0.63 0.22 

Lead 0.013 <O. 006 

Magnes i urn 2.30 0.67 

Mercury 0.0002 0.0030 

Molybdenum 0.0007 0.0098 

Nickel 0.003 0.001 
<0.0003 0.0005 Selenium 

T i n  <0.0003 0.0009 

Ti tani  urn 0.79 0.02 

Vanadi urn 0.002 0.003 

Zinc 0.036 0.015 

J 4 

1980 LEVELS 
(uslm3 

4.79 

<0.0003 

0.0008 

<O. 0001 

0.0002 

1981 LEVELS 

( us/m3 
- 

<O. 03 

0.0004 

0.0013 

0.0052 

0.0002 



10 B i 01 og ica l  Resources 

I n  1980 a number of b i o l o g i c a l  s tudies were performed on NOSR 1. 

These studies included a survey o f  vegetat ion, b i g  game, endangered 

species, small mammals, coyotes, b i r d s ,  and f ish.  High1 i g h t s  o f  these 

studies are presented below. 

Eleven na t i ve  vegetat ion types and two o ther  landscape u n i t s  have been 

mapped on t h e  NOSRs. They are Aspen Woodlands, Douglas-Fir and Spruce/Fir 

Forests, Pinyon-Juniper Woodlands, Mixed Mountain Shrublands, Juneberry/Big 

Sagebrush Shrubl ands, B i g  Sagebrush/Snowberry Shrubl ands, Mountai n 

Grass1 ands, Moist Meadows, Indian Ricegrass Communities, Sparsely Vegetated 

Slopes, Scree Pavement, Di sturbed Areas, and Agr icul  t u r a l  Areas. The 

predominant vegetat ion types on NOSR 1 a re  the Aspen Woodlands and B i g  

Sagebrush/Snowberry Shrubl ands. On NOSR 3, the  Mixed Mountain Shrubl ands 

and Pinyon-Juniper Woodlands are the most common vegetat ion types. 

The b i g  game survey showed t h a t  p o r t  ions o f  NOSR 1 are used heav i l y  by 

mu1 e deer and e l  k as a sumner range. Mu1 e deer u t i  1 i z a t i  on i s  h ighest  on 

the  r i dge  between Northwater and Trapper Creeks i n  the northwest p a r t  o f  

t h e  t r a c t .  E lk  u t i l i z a t i o n  i n  the summer i s  a lso  h igh  i n  t h i s  l oca t ion ,  as 

we l l  as i n  the  southern pa r t  o f  the  t r a c t  around the east fo rk  o f  Parachute 

Creek. While these pa r t s  o f  the t r a c t  are heav i ly  u t i l i z e d ,  use i s  

va r iab le  on NOSR 1 and i s  low compared t o  use o f  the w in te r  range. This i s  

due t o  the wide a v a i l a b i l  i t y  of summer range which r e s u l t s  i n  a more 

dispersed b i g  game d i s t r i b u t i o n  pa t te rn  i n  the summer months. In format ion 

from the Bureau o f  Land Management ind ica tes  t h a t  the  lower e levat ions  on 

NOSR 3 serve as c r i t i c a l  w in te r  range f o r  mule deer and w in te r  range f o r  

e lk .  I n  a d d i t i o n  t o  prov id ing h a b i t a t  f o r  l a rge  game and other w i l d l i f e ,  

t h e  NOSRs provide forage f o r  c a t t l e  from spr ing through f a l l  and f o r  sheep 

a l l  year long. NOSR 1 i s  p r i m a r i l y  a summer range and NOSR 3 i s  w in te r  

range. 

'OTRW Energy Engineering D iv i s ion ,  NOSR Base1 i ne Character iza t ion  
Report-1980, Dra f t ,  Ju l y  1981. 



A t o t a l  of 29 species of mammals were observed on the  NOSRs between 

1975 and 1980. I n  add i t i on  t o  mule deer and e l k ,  b lack bears, a puma, 

coyotes, beaver, and bobcat were observed, a1 ong w i t h  many small e r  mamnal s 

i ncl  uding several species o f  squi r r e l  s , voles , ground squi  r r e l  s , weasel s , 
mice, and rabb i ts .  

S i x t y - f i v e  species o f  b i r d s  were observed on the NOSRs from 1975 

through 1980. Among these species are inc luded t h e  golden eagle, f i v e  

species of hawks, two falcons, and two species of owl. Two species o f  

grouse have a lso  been observed. Census t ransec ts  i nd i ca ted  t h a t  t h e  most 

common b i r d s  on NOSR 1 a r e  the  Vesper Sparrow, Blackcapped Chickadee, 

Gray-headed Junco, and Mountain Bl uebi rd. Each was ~i iost  common i n  t h e  

Snowberry, Aspen, Doubl as-Fi r, o r  Serv iceber ry  h a b i t a t  type, respec t i  vely.  

The Northwater, Trapper, and East Middle Fork drainages each support 

dense popul a t i  ons of na t i ve  Colorado R ive r  c u t t h r o a t  t r o u t  (Sal mo c l  a r k i  

p l e u r i t i c u s ) ,  r a t h e r  than a h y b r i d  v a r i e t y  as was thought ear l ier . .  The 

Colorado c u t t h r o a t  i s  considered a threatened species under Colorado 

l e g i s l a t i o n ,  al though it i s  not f e d e r a l l y  1 i s ted .  The East Fork of 

Parachute Creek and F i r s t  Anvi l  Creek support dense populat ions o f  brook 

t r o u t  (Sal vel  i nus f o r t i n a l  i s )  and n a t i v e  Colorado c u t t h r o a t  t r o u t .  

No endangered animal species were i d e n t i f i e d  on NOSR. Two f e d e r a l l y  

l i s t e d  b i r d  species, the  peregr ine fa lcon and t h e  ba ld  eagle, have been 

s igh ted  along the  Colorado R ive r  t o  the south of t he  proper ty .  Several 

endangered species o f  f i s h  occur i n  t h e  Upper Colorado River .  These 

i nc lude  the Colorado squawfish and t h e  humpback chub, which are  on the  

na t iona l  endangered species 1 i s t .  The humpback sucker and bony ta i l  chub, 

a1 so found i n  the  Colorado, a re  on the  Col orado 1 i s t  compi 1 ed by the  

American F i she r ies  Society. While not found on NOSR, populat ions could be 

a f f e c t e d  by water dzp le t ions  o r  p o l l u t a n t s  en te r i ng  the r i v e r .  

The endangered p l  ant species survey showed the  presence o f  one specf es 

on the  federa l  l i s t .  It i s  a grass, Festuca dasyclada, which occurs on 

exposed r idges  and scree slopes where the  subs t ra te  i s  a coarse sha le  

rubble. Three o the r  p lan ts  on the  proper ty  a re  found on proposed endan- 

gered 1 i sts. They a re  Astragal  us 1 utosus , Aqui 1 eg i  a barnebyi , and 



S u l l  i vant ia purpusi i .  S u l l  i v a n t i a  has r e c e n t l y  been dropped from 

cons idera t ion  as an endangered species. A l l  four of these p lan t  species 

occur i n  l i m i t e d  microhab i ta ts  on the  NOSR 1 property.  

The Colony o i l  shale p ro jec t  i s  adjacent t o  t h e  NOSR t r a c t  on t h e  

western side. Add i t iona l  in format ion  on the area may be found i n  F ina l  

E I S :  Proposed Developments o f  O i l  Shale Resources by t h e  Colony Develop- 

ment Operation i n  Colorado, BLM, 1977. The Colony in fo rmat ion  i s  genera l ly  

app l icab le  t o  t h e  NOSR t r a c t  due t o  t h e  c lose prox imi ty  o f  t he  pro jec ts .  

Union O i l  has a t r a c t  contiguous t o  NOSR 1 and inmediate ly  south of Colony. 

Mobil i s  adjacent t o  Union and i s  located southwest o f  NOSR 1. Nei ther  

Mobil nor Union has in format ion  a v a i l  able. 

4.2 CONSERVATION: AFFECTED ENVIRONMENT 

Conservation o f  f ue l  s  used f o r  t r a n s p o r t a t i o n  would have a general 

p o s i t i v e  e f f e c t  on nat iona l  a i r  q u a l i t y .  The d iscussion below gives a 

b r i e f  summary of the na t ion ' s  a i r  qua1 i ty  based on attainmentlnon- 

attainment o f  t he  National Ambient A i r  Q u a l i t y  Standards (NAAQS). It i s  

fo l lowed by a desc r ip t i on  o f  the  Denver, Colorado area, which i s  used as a 

reference case f o r  assessing impacts o f  the  conservat ion a l t e r n a t i v e .  

Nat ional  Ai  r Qua1 i t y  

The Clean A i r  Act hendments (1977) requ i red  s ta tes  t o  repor t  t o  the 

EPA which areas had achieved t h e  NAAQS and which were i n  v io la t i on .  The 

r e s u l t s  i n d i c a t e  t h a t  photochemical ox idant  standards are the  most w ide ly  

v i o l a t e d  of t h e  NAAQS. They are formed when hydrocarbons combine w i t h  

n i t rogen  oxides i n  the presence o f  l i g h t .  The primary NAAQS f o r  photo- 

chemical oxidants are v i o l a t e d  i n  most o f  t he  northeast,  i n  C a l i f o r n i a ,  i n  

met ropo l i tan  areas, and i n  some r u r a l  areas throughout the  country. 

Stat ionary sources o f  hydrocarbons and automobiles are major c o n t r i b u t o r s  

t o  the problem. Carbon monoxide, emi t ted  p r i m a r i l y  from automobiles, i s  

concentrated i n  urban areas. Non-attai  nment areas occur i n  scat te red 

pockets throughout the  Uni ted States. Ni t rogen oxides are c h i e f l y  emi t ted  

by f o s s i l  f u e l - f i r e d  p lan ts  and automobiles. The on ly  l a r g e  areas i n  

v i o l a t i o n  of NOx standards are i n  southern C a l i f o r n i a ,  though urban areas 

tend t o  v i o l a t e  standards on a l o c a l  l eve l .  V io la t i ons  o f  standards f o r  

t o t a l  suspended p a r t i c u l  ates are scat te red throughout the  urban-i  n d u s t r i a l  

4-15 



centers of the East, and over l a r g e r  areas i n  the  d r i e r  western states.  

Natural  sources are major c o n t r i b u t o r s  i n  t he  West, wh i l e  f o s s i l  f u e l  

combustion i s  a c h i e f  source i n  the  East. Su l fu r  d iox ide  i s  a major 

emission o f  coal burn ing  operations. V i o l  a t i o n s  of standards occur i n  

sca t te red  l o c a t i o n s  throughout the  coal -burn ing areas o f  the East and i n  

c e r t a i n  western s t a t e s  (e. g., Arizona, Nevada, Utah, and Cal i f o r n i  a). 

Ambient a i r  q u a l i t y  i s  determined by a number of factors, i nc lud ing  

na tura l  and man-made emission sources, and by meteor01 ogy and topography. 

General desc r ip t i ons  o f  the  na t iona l  a i r  qual i t y  must be understood t o  have 

numerous except ions on the  l o c a l  l e v e l .  With t h i s  understanding, it can be 

sa id  t h a t  a i r  qual i t y  tends t o  be worse i n  the  more i n d u s t r i a l  i z e d  East, 

p a r t i c u l a r l y  f o r  p o l l u t a n t s  which are c h i e f l y  produced i n  the  urban com- 

munity. However, most me t ropo l i t an  areas i n  a l l  p a r t s  of the Un i ted  Sta tes  

are i n  v i o l  a t  i on  o f  carbon monoxide and photochemical ox idant  standards. 

' I Denver 
F 
i 
; Denver, Colorado i s  a consol i da ted  c i  ty-county cover ing  a 95.2-square 

m i l e  area. It s i t s  a t  t he  eastern edge o f  the  southern Rocky Mountains a t  

an e leva t i on  o f  approximately 5,000 f e e t .  Denver i s  a major metropol i t a n  

area w i t h  a popu la t ion  dens i ty  o f  5,090 persons/square m i l e  and a c i v i l i a n  

1 abor f o rce  of 222,827. 11 

The topography of Col orado i s  charac ter ized by dramat i c  re1 i e f  , rang- 
/ i n g  f rom 3,350 t o  14,433 f e e t  above sea l e v e l .  Denver 1 i e s  i n  an i r r e g u l a r  

p l a i n  which suddenly r i s e s  t o  a complex mountain system west o f  t he  c i t y .  

Winds genera l l y  are out  of the  south o r  southwest averaging 9.1 mph. 

l l~emographic s t a t i s t i c s  from County and City Data Book 1977, Bureau o f  the  
Census, U.S. Dept. o f  Commerce. 

I 
! 
1 4-1 6 

I ' 
I 

I ,  

Moisture- laden a i r  moving from the  west loses  most o f  the  moisture be fore  

reaching the  eastern slopes o f  t h e  Rockies, l e a v i n g  Denver w i t h  an annual 

1 
average p r e c i p i t a t i o n  o f  o n l y  13 inches. Snotrmelt provides the  c h i e f  

source o f  sur face water i n  t he  state.  Mean monthly temperatures range f rom 
I, 

I :  
I ! 

3 3 ' ~  i n  January t o  7 4 ' ~  i n  Ju ly ,  w i t h  extremes ranging from -10' t o  90'~. 



The metropol i t a n  nature o f  the Denver area has combined w i t h  

topographic and meteor01 og ica l  c h a r a c t e r i s t i c s  to produce an area o f  re1 a- 

t i v e l y  poor a i r  q u a l i t y .  Denver v i o l a t e s  the pr imary NAAQS f o r  CO, TSP, 

and photochai ica l  oxidants. P a r t  o f  the  county v i o l a t e s  NOx pr imary 

standards. Transportat ion i s  the  1 argest  source o f  these emissions. 12 

Several na t iona l  f o r e s t s  encompass l a r g e  po r t i ons  o f  Colorado's 

mountainous areas. Since they are l oca ted  west o f  Denver, p r e v a i l i n g  winds 

genera l l y  would c a r r y  p o l l u t a n t s  generated i n  Denver away from the pro- 

tec ted forests.  However, there  are several mandatory Class I areas 

( p r i s t i n e )  i n  nor thern Colorado. 

4.3 COLONY OIL SHALE PROJECT: AFFECTED  ENVIRONMENT'^ 
The s i t e  of the proposed Colony o i l  shale p r o j e c t  i s  a t  the southern 

edge o f  the  Piceance Basin i n  G a r f i e l d  County, Colorado. It l i e s  

immediately west o f  the  NOSR 1 t r a c t .  The p r o j e c t  i s  located i n  the upper 

canyon o f  Parachute Creek, a t r i b u t a r y  o f  the  Colorado River.  (Several 

t r i b u t a r i e s  o f  Parachute Creek d r a i n  the  NOSR 1 t r a c t . )  

The Piceance Basin i s  a l a r g e  depression o r  downwarp which t rends 

northwest, having a re1 i e f  o f  4,000 f e e t .  Steep v a l l  eys and c l  i f f s  

charac ter ize  the region.  (Also, see d iscussion o f  geology presented under 

NOSR a1 t e r n a t i v e  i n  Sect ion 4.1). The area has a r e l a t i v e l y  l ow  seismic 

p o t e n t i a l ,  w i t h  on ly  minor damage a n t i c i p a t e d  frm d i  s t a n t  earthquakes. 

O i l  shale i s  found i n  the Parachute Creek member o f  the Green River  

Formation. 

The s i t e  i s  located a t  the eastern per imeter  o f  an area sub jec t  to a i r  

s tagnat ion episodes. Grand Junct ion,  40 m i l e s  t o  the southwest of t he  

p r o j e c t ,  experiences one o f  the h ighest  frequencies o f  i nve rs ion  i n  the 

Un i ted  States. G a r f i e l d  County, where the s i b  i s  located, i s  an 

at ta inment  area f o r  a1 1 NAAQS pol  1 u tants  . 

12source: 1976 Nat ional  Emissions Report, National Emissions Data System 
of the Aerometric and Emissions Report ing System, EPA, August 1979. 

1 3 ~ n f o r n a t i o n  source: F ina l  EIS: Proposed Devel opment o f  O i l  Shale 
Resources by the Colony Development Operation i n  Colorado, BLM. 



Surface water i s  subject  to h igh sal i n i t y  problems. Groundwater tends 

to be high i n  dissolved sol ids. B ig  game hunted i n  Gar f ie ld  County include 

deer, e lk ,  and black bear. Several species o f  f i s h  are harvested from 

Parachute Creek and i t s  t r i bu ta r i es .  Endangeredlthreatened species are 

known to occur i n  the general area, inc lud ing the black-footed f e r r e t  and 

the peregrine falcon. Four f i s h  species i n  the Colorado River are on fed- 

eral  o r  s ta te  endangered species l i s t s .  Archeological studies have shown 

no evidence o f  p reh i s to r i c  use a t  the p ro jec t  s i t e ,  a1 though areas 

surrounding the s i  t e  have y i  e l  ded prehi s t o r i c  f inds. 

A more de ta i led  descr ip t ion o f  the environment a f fec ted by the 

proposed Colony p ro j ec t  may be found i n  the "Final EIS: Proposed 

Development o f  O i l  Shale Resources by Colony Development Operation i n  

Col orado" , BLM. 

4.4 ENHANCED OIL RECOVERY I N  KERN COUNTY, CALIFORNIA: AFFECTED 
ENVIRONMENT 

Kern County i n  southern Ca l i f o rn i a  contains a va r i e t y  o f  physiographic 

types. Moving from east to west, i t contains the western por t ion of the 

Moj ave desert, f o l l  owed by the S ier ra  Nevada mountains, the southern end o f  

the San Joaquin Valley, and the slopes o f  the coastal ranges on the western 

side o f  the county. O i  1 production i s  1 argel y confined t o  the western ha1 f 

o f  the county. 

The area i s  dry, receiv ing an average o f  7.3 inches o f  r a i n  annually. 

Most streans and lakes are in te rmi t ten t .  The increased use o f  groundwater 

and water from other counties has made Kern one o f  the leading ag r i cu l t u ra l  

counties i n  Cal i fo rn ia .  Major crops include a l f a l f a  hay, potatoes, grapes, 

and cotton. Ca t t le  grazing i s  a major land use i n  the county. Surface and 

groundwater i n  Kern are general ly  o f  poor qual i t y  'due to high concentra- 

t ions of d i  ssol ved sol ids.  The sol i d s  are 1 argely deposi ted due to natural 

causes. 

Parts of Kern County are designated non-attainment areas f o r  carbon 

monoxide, photochemical oxidants, sul f u r  dioxide, and par t icu la tes.  The 

poor a i r  qual i t y  i s  the r e s u l t  o f  emissions from o i l  f i e l d  operations and 

urban- i ndust r i  a1 sources combined wi th  frequent inversion episodes. Kern 

County as a whole i s  no t  heav i ly  populated, having an average populat ion 

density o f  43 persons per square mile. Bakersf ield, the la rges t  c i t y  i n  



t he  county, has a popu la t ion  o f  77,000. Vegetat ion i n  western Kern County 

cons i s t s  most ly  o f  grasses and low scrubs, capable o f  s u r v i v i n g  the  d ry  

c l ima te .  Several endangered species occur i n  Kern County. The C a l i f o r n i a  

Condor may be found i n  the  western p a r t  o f  the county, b u t  does n o t  nes t  

there.  The San Joaquin k i t  fox  and the  blunt-nosed leopard  l i z a r d  l i v e  i n  

t he  San Joaquin v a l l  ey. Increased a g r i c u l  t u r a l  1 and use has been t h e  

pr imary t h r e a t  t o  the  h a b i t a t s  o f  these two species. Non-endangered fauna 
i n  t he  area i nc lude  the  coyote, A t t o n t a i l  r a b b i t ,  and the  kangaroo r a t .  

Fu r the r  in fo rmat ion  on Kern County can be found i n  t he  F i n a l  EIS f o r  

Petroleum Product ion a t  Maximum E f f i c i e n t  Rate: Naval Petroleum Reserve 

No. 1, DOE, August1979; and the  F i n a l  EIS f o r  the E l k  Hil ls/SOHIO P i p e l i n e  

Connection Conveyance System, Department o f  t h e  Navy, September 1977. 

4.5 OCS OIL PRODUCTION I N  THE GULF OF IIEXICO: AFFECTED ENVIRONMENT 

The Gu l f  o f  Mexico i s  sub jec t  t o  t r o p i c a l  storms from l a t e  summer t o  

e a r l y  f a l l ,  and the probab i l  i t y  o f  damaging -cyclones i s  f a i r l y  h i g h  each 

year.  The predominant c u r r e n t  i s  t h e  Yucatan, which en ters  t h e  Yucatan 

S t r a i t ,  f l ow ing  c lockwise through the c e n t r a l  and eas tern  g u l f ,  and e x i t i n g  

through the  F l o r i d a  S t r a i t .  Surface c u r r e n t s  change w i t h  the season. 

Unstable bottoms and shal low gas deposi ts  may represent  geologic  hazards t o  

o i l  we1 1 development. 

Whi le commercial and rec rea t i ona l  f i s h i n g  are important ,  shrimp, crab, 

and oys te r  are the most va luab le  f i s h i n g  i ndus t r i es .  P o l l u t i o n  i s  a prob- 

lem a t  the  mouth o f  the M i s s i s s i p p i  and near major p o r t s .  Coastal estu- 

a r i es ,  del  tas, swamps, and marshes are extremely p roduc t ive  b i o l o g i c a l l y ,  

and several endangered species occupy the  marine and coasta l  env i ronments . 
Approximately 2,QOO shipwrecks are /be1 ieved t o  1 i e  i n  t h e  Gul f ,  two o f  

which have been designated as na t i ona l  h i s t o r i c a l  s i t e s .  

4.6 SRC I 1  I N  MORGANTOWN, WEST VIRGINIA: AFFECTED ENVIRONMENT 

Morgantown, West V i r g i n i a  i s  l oca ted  i n  .northern p a r t  o f  the s t a t e  i n  

t he  Appalachian plateau. It i s  s i t u a t e d  on the Monongahela River,  which i s  

i n  t h e  Ohio R ive r  Basin. Topography o f  the  surrounding area cons i s t s  o f  

steep wooded h i  11 s and narrow v a l  1 eys . 



Morgantown has a populat ion of approximately 30,000 people. The work 

fo rce  numbers 10,177, o f  which 48% are government workers. The o u t l y i n g  

popul a t i o n  i s  sparsely  d i s t r i b u t e d ,  1 a rge l y  1 ocated i n  the stream val 1 eys. 

Resources i n  the area i n c l  ude coal , timber, gas, and o i l  . Primary 1 and 

uses i n c l  ude small farms and wood1 and. 

The c l ima te  i s  humid, w i t h  44 inches o f  p r e c i p i t a t i o n  annually. Winds 

genera l l y  are from the south o r  southwest. Thunderstorms occur 40 t o  50 

days i n  the  year  and f requent ly  cause l o c a l  f lood ing .  (Up to s i x  inches of 

r a i n  i n  a 24-hour per iod  have been recorded throughout the  nor thern  p a r t  o f  

the state.)  

Vegetat ion cons i s t s  o f  grass pasture land and shrubs i n  the  va l l eys ,  

and hardwood and coni ferous t rees  on the h i l l s .  Small game and deer 

i n h a b i t  the l e s s  populated areas. A1 though area surface water i s  abundant, 

i n d u s t r i a l  and munic ipal  p o l l u t i o n ,  as we l l  as a c i d  mine drainage, have 

serious1 y damaged water qual i t y  . The a i  r qual i ty i n  Monongal i a County, 

where Morgantown i s  located,  does no t  v i o l a t e  the pr imary NAAQS. However, 

p a r t s  o f  Marion County, adjacent  to Monongal i a ,  do n o t  meet the pr imary 

standards f o r  p a r t i c u l a t e s .  Two Pennsylvania count ies, Green and Fayette, 

are d i r e c t l y  t o  the no r th  o f  Monongalia. Green County v i o l a t e s  the  pr imary 

standard f o r  photochemical oxidants, wh i le  Fayet te  County v i o l a t e s  the  

pr imary standards f o r  photochemical oxidants, SO2, and p a r t i c u l a t e s .  

Geological ly ,  Morgantown i s  l oca ted  i n  t he  Appalachian geosyncline. 

The geology cons i s t s  genera l l y  of a t h i c k  sequence o f  sedimentary rocks 

r e s t i n g  on a l a y e r  o f  igneous o r  metamorphic rocks. The gross s t r a t i g r a p h y  

o f  the area i s  made up o f  the Dunkard Group o f  the Pennsylvanian-Permian 

Age, beneath which 1 i e s  the Monongahel a Group o f  t he  Pennsylvanian Age. 
fi 

The th ree  main producing coal seams are the P i  t t sburg ,  the  Sewickley, and 

the Waynesburg, which 1 i e  i n  the  Monongahela group. The coal i s  h i g h  

v o l a t i l e  bi tuminous ( f i x e d  carbon l e s s  than 69%), and i s  r e l a t i v e l y  h i g h  i n  

s u l f u r  (1.5 t o  4%). Ash content  i s  a lso  high, 8 t o  12%. 

Add i t iona l  in fo rmat ion  on t h i s  area and surrounding reg ion  can be 

found i n  the  D r a f t  Environmental Impact Statement, Solvent  Ref ined Coal -11 

Demonstration P ro jec t ,  F o r t  Mart in ,  West V i r g i n i a ,  DOE, May 19, 1980, the 

F i n a l  EIS: A1 t e r n a t i v e  Fuel s Demonstration Program, ERDA, 1977; o r  t h e  

Regional Environment-Energy Data Book: Southern Region, POE, 1978. 



4.7 BIOMASS/ALCOHOL I N  CENTRAL ILLINOIS: AFFECTED ENVIRONMENT 

L i k e  much o f  the mid-cont inental region, cen t ra l  Ill i n o i s  i s  

character ized by expanses o f  f l  a t ,  high1 y a g r i c u l  t u r a l  i z e d  1 and. It exper- 

iences c o l d  w in ters  and warm surmlers. Frequent t r a n s i t o r y  changes i n  tem- 

pera ture  and humidi ty  occur as winds ca r ry  i n  the c l  i m a t i c  c h a r a c t e r i s t i c s  

o f  surrounding regions, unrestra ined by the f l a t  topography. 

A g r i c u l t u r e  uses approximately 90% o f  the ava i l ab le  land i n  most 

counties. Ch ie f  crops i n  I l l i n o i s ,  i n  order  o f  importance, are corn, soy- 

beans, wheat, hay, and oats. Among the  states, i t  i s  the lead ing producer 

of soybeans, and i n  some years the lead ing producer o f  corn. The f e r t i l e ,  

deep s o i l s  produce 83 bushels o f  corn per acre. L ives tock  products i nc lude  

hogs, beef c a t t l e ,  and m i l k .  

The socioeconomic c h a r a c t e r i s t i c s  o f  cen t ra l  I 1  1 i n o i  s may make the 

area b e t t e r  able to absorb the  impact o f  l i m i t e d  energy development as 

compared to Colorado. Central  11 1 i n o i  s has a 1 arger  po ten t i  a1 supply o f  

workers and greater  a v a i l a b i l i t y  o f  support serv ices than does the  Piceance 

Basin. 

Central  I l l i n o i s  receives approximately 38 inches o f  r a i n  annually. 

A r t i  f i c i  a1 drainage o f  crop1 ands i s  comnonly pract iced.  Major sur face 

waters inc lude the I l l i n o i s  and Sangamon Rivers. Non-point sources o f  

p o l l  u t ion,  such as ag r i cu l  t u r a l  r u n o f f  and mining drainage, have resu l  t e d  

i n  damaged water qua1 i t y  i n  many p a r t s  o f  the s ta te .  Groundwater sources 

are l i m i t e d ,  and Illany areas i n  cen t ra l  I l l i n o i s  depend on a r t i f i c i a l  

rese rvo i r s  f o r  i n d u s t r i a l  and municipal water. 

Several count ies i n  cen t ra l  Ill i n o i s  do n o t  meet the primary NAAQS 

p a r t i c u l  ates and photochemical oxidants. Standards f o r  sul f u r  d iox ide  

and/or carbon monoxide are v i o l a t e d  i n  c e r t a i n  populous areas, such as 

Peoria. 

Coal -bear i  ng - sequences o f  rocks fronl the Pennsyl vani an System under1 i e  

36,806 square m i l e s  o f  Ill ino is .  Large mines have operated i n  cen t ra l  

I l l i n o i s  f o r  many years, producing c h i e f l y  from the 1 : l l i n o i s  No. 6 seams. 

The coal i s  p r i m a r i l y  h igh  v o l a t i l e  C bituminous. 



Further information on central  I 1  1 i n o i s  may be obtained from the 

Regional Environment-Energy Data Book: Midwest Region, DOE, 1978. I n  

add i t i on  several Final  EISs which per ta in  t o  the area have been prepared by 

DOT. They include: 

EIS: 1-72 and F.A. 412; 

EIS: Route 142, Menard and Sangamon Counties; and 

EIS: Highway F-408, I l l i n o i s .  
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5. ENVIRONMENTAL IMPACTS 

This section discusses the environmental impacts of reference cases 

for  a1 t e rna t i ve  means of producing 1 i q u i d  fuel  s. 'The a1 ternat ives dis-  

cussed i ncl ude: o i l  shale development on NOSR 1; increased conservation; 

o i l  shale development on lands other than NOSR 1; enhanced o i l  recovery; 

Outer Continental She1 f o i l  produ t ion ;  t a r  sands development; coal 1 ique- F 
fact ion; biomass/alcohol; and no act ion to develop NOSR 1. I n  order t o  

place a1 ternat ives on a comparative basis and to enable discussion o f  

speci f i c  environmental consequences, reference cases were chosen f o r  each 

technology a1 ternat ive.  Descript ions o f  the reference cases are presented 

i n  Section 3 and Appendix B, along w i t h  the ra t iona les f o r  ind iv idua l  

reference case sel ect ions . 
Spec i f ic  reference cases were chosen to permit quan t i ta t i ve  com- 

parisons to be made among the range o f  technology a1 ternat ives considered. 

Environmental fac tors  estimated quan t i t a t i ve l y  i n c l  ude a i r  pol 1 u t i on  

m iss ions ,  water requirements and sol i d  waste. Factors such as heal th and 

safety r i s ks ,  which are less read i l y  quant i f ied,  are qua1 i t a t i v e l y  

described. For the purpose o f  t h i s  analysis, impacts are assumed to be 

proport ional  to production l eve l s  (e.g., impacts o f  a 200,000 BPD f a c i l i t y  

w i l l  be four times greater than 50,000 BPD) . 
As was discussed i n  Section 2, the fundamental "generator" o f  impacts 

i s  the basic programnatic decision to develop NOSR 1. I n  accordance w i t h  

the CEQ regu la t ions f o r  imp1 ementing the National Environmental Pol i c y  Act 

(NEPA) only major, s i g n i f i c a n t  environmental e f f ec t s  are considered i n  t h i s  

analysi s . This 1 eve1 o f  de ta i l  i s  commensurate w i th  the broad pol i c y  

deci sions to which t h i  s Envi ronmental Impact Statement i s  addressed. 

S i m i l  a r l  y , cumul a t i  ve environmental e f f ec t s  o f  regional energy development 

are i d e n t i f i e d  and discussed bu t  are not analyzed i n  de ta i l .  

Once the decision t o  develop i s  made, the spec i f i c  s i t es  on NOSR 1 

selected f o r  mines, re to r ts ,  spent shale disposal, etc., and the spec i f i c  

engineering techno1 og i  es and f i  nanci a1 mechani sms selected t o  accompl i s h  

the development are not expected to s i g n i f i c a n t l y  a l t e r  the types and 

l e v e l s  o f  impacts discussed i n  t h i s  EIS. Certa in refinements and new 

de ta i l s  to the analyses may be expected, however. To ensure t h a t  adequate 



i n f o m a t i  on e x i s t s  t o  support these s i t e -  and techno1 ogy-speci f i c  

determi nations, a cont inuing environmental base1 i ne moni t o r i  ng program has 

been i n i t i a t e d  f o r  the Naval O i  1 Shal e Reserves (NOSR 1) t o  develop 1 ong- 

term, s i te -spec i  f i c  environmental background informat ion.  This in format ion 

w i l l  be used t o  perform more r e f i n e d  analyses of the environmental impacts 

o f  o i l  shale development on NOSR 1. This analys is w i l l  be incorporated 

i n t o  a s i  t e -  and process- speci f i c Environmental Impact Statement which w i  11 

be prepared should i t be decided to develop NOSR 1. 

An anal y s i  s of the environmental consequences of a1 t e r n a t i  ves , 
inc lud ing  development o f  NOSR 1, fo l lows i n  Sect ion 5.1. A comparative 

socioeconomic analys is i s  presented i n  Sect ion 5.2. Unavoidabl e adverse 

environmental e f f e c t s  are d i  scussed i n  Sect ion 5.3; the re1 a t ionsh i  p 

between short-term uses o f  the environment and the maintenance and enhance- 

ment o f  1 ong-term p r o d u c t i v i t y  i s  d i  scussed i n  Sect ion 5.4; i r r e v e r s i b l e  

and i r r e t r i e v a b l e  commitments o f  resources are i d e n t i f i e d  i n  Sect ion 5.5; 

and coord inat ion  w i t h  federal ,  regional ,  state, and l o c a l  l and  use plans, 

p o l i c i e s ,  and con t ro l s  i s  discussed i n  Sect ion 5.6. Sect ion 5.7 discusses 

other fac tors  such as energy requirements and conservat ion po ten t ia l s ,  

h i s t o r i c  and c u l t u r a l  resources, urban qua1 i t y ,  and the design o f  the b u i l t  

env i ronment . 
5.1 ENVIRONMENTAL CONSEQUENCES 

5.1.1 NOSR O i l  Shale Development 

The fo l l ow ing  sect ions discuss the impacts of o i l  shale development on 

the  Naval O i l  Shale Reserves I i n  Gar f i e ld  County, Colorado. The reference 

case w i l l  use room-and- p i 1  1 a r  mining and three surface r e t o r t i n g  methods: 

v e r t i c a l  d i r e c t  and i n d i r e c t  r e t o r t i n g  f o r  feedstock o f  112 inch t o  3 

inches and a sol i d  heat exchange method f o r  f ines r e t o r t i n g .  The produc- 

t i o n  l e v e l s  being considered are  50,250 BPD and 201,000 BPD o f  shale o i l ,  

r e q u i r i n g  a feed o f  72,500 TPD and 290,000 TPD respec t i ve l y  o f  raw shale 

(31 g a l l t o n  grade). Byproducts inc lude low and h igh Btu gas, s u l f u r ,  and 

ammonia. The environmental impacts discussed woul d no t  vary s i  gni f i c a n t l y  

f o r  the var ious NOSR development opt ions  ( lease, q u a s i - u t i l i t y ,  j o i n t  

venture o r  GOCO) because the production f a c i l  i ty  i s  postu l  ated to be the 

same f o r  a l l  development opt ions. 



A i r  Ouali  t v  Imoacts 

A i r  qua1 i t y  impacts w i l l  r e s u l t  from mining and blast ing,  re to r t ing ,  

sol ids  hand1 ing  and disposal , and possib ly 1 i qu id  storage, and transpor- 

ta t ion .  Mining and b las t ing  w i l l  generate SO2, CO, NOx hydrocarbons and 

pa r t i cu l  ates. The r e t o r t i n g  processes w i l l  generate the, pol 1 utants men- 

t ioned above as we1 1 as anon ia ,  hydrogen su l f i de  and polycycl i c  organic 

mater ia l  (POM). POM i ncl udes polycycl  i c  aromatic hydrocarbons, t h e i r  

sul fur and nitrogen analogues and oxid ized der ivat ives.  A number o f  t race 

metals and other elements occur i n  o i l  shale bu t  f o r  the most par t  they are 

no t  vol a t i l  ized and remain i n  the spent shale. Mercury and arsenic are 

more v o l a t i l e  and are po ten t i a l l y  s i g n i f i c a n t  non-c r i te r ia  po l lu tants .  1 

Arsenic i s  vol a t i  1 i zed  and must be removed from the shal e o i l  o r  i t  w i l l  be 

released t o  the atmosphere when combusted.2 Various known con t ro l  

techno1 ogies w i l l  be employed t o  cont ro l  c r i  t e r i  a and other pol 1 utants . 
Mining, b las t ing  and primary crushing (performed i n  the mine) wohl d 

produce approximately 9% of the par t i cu la tes  generated by the overa l l  

p lant ,  wh i le  transportat ion, secondary crushing, and storage p i l e s  would 

con t r ibu te  approximately 57%. The r e t o r t  operations would con t r ibu te  

approximately 34% o f  the par t i cu la tes  generated. Mining and b l  a s t i  r ~ g  

( i  ncl udi ng diesel equipment) a1 so w i l l  cont r ibute  approximately 44% o f  the 

SO2, 39% o f  the NOx, 58% o f  the CO, and close t o  100% o f  the t o t a l  

hydrocarbons emitted by o i l  shal e operations. 3 
,- 

Tab1 e 5-1 shows the t o ta l  estimated cont ro l  l e d  emissions o f  c r i t e r i a  

po l lu tan ts  for a l l  the operations of a f a c i l i t y .  These emission f igures 

include emissions from mining, b last ing,  raw shale storage, t ranspor ta t ion  

and preparation, and re tor t ing.  

Table 5-1. 

Sum~i~ary of A i r  ~m iss i ons -  f o r  Mining and Retor t ing 

Production Level : S02 THC Part .  co Shale O i l  (BPD) 



These emissions may degrade the  be t te r -  than-standard a i r  qual i ty  over 

the  NOSR 1 t r a c t  and could con t r i bu te  to shor t  term v i o l  a t i ons  o f  federal  

a i r  qual i ty  standards f o r  p a r t i c u l  ates and hydrocarbons i n  the surrounding 

region. The impact o f  emissions from a 200,000 BPD f a c i l  i ty may be more 

than fou r  times as g rea t  as from a 50,000 BPD p l  ant,  depending upon the 

a b i l i t y  o f  the s i t e  to accmodate emissions, b u t  t h i s  w i l l  not  be known 

u n t i l  s i  te-speci f i c  model i n g  can be performed. NOSR 1 emissions cou ld  

p o t e n t i a l l y  a f f e c t  v i s i b i l i t y  i n  the  F l a t  Tops Wilderness Area to t h e  

northeast.  The seriousness o f  t h i s  impact cannot be pred ic ted a t  t h i s  

p o i n t  i n  the analys is .  The cumulat ive e f f e c t s  o f  regional  energy 

development cou ld  have a s i g n i f i c a n t  impact on a i r  qual i t y  i n  the region. 

Areas i n  Mesa County to the south o f  G a r f i e l d  County v i o l a t e  standards f o r  

p a r t i c u l  ates and are sub jec t  t o  invers ions.  

Wind erosion o f  spent shale p i l e s  w i l l  con t r i bu te  p a r t i c u l a t e  

emissions t o  the ambient a i r .  These are o f  concern because they may 

conta in polycycl  i c  organic mater i  a1 , a p o t e n t i  a1 hea l th  hazard. The hazard 

po ten t ia l  of o i l  shale process chemical s i s  discussed under Hea l th  and 

Safety Impacts. 

Water Resources Impacts 

Demand 

The product ion of 50,250 BPD o f  shale o i l  , using the reference 

technology, w i l l  r equ i re  an i n p u t  o f  5.425 m i l l i o n  GPD (5,461 AFIY) o f  raw 

water for  r e t o r t i n g  f a c i l  i t i e s  and spent shal e disposal . A 201,000 BPD 

product ion l e v e l ,  us ing the same technology, w i l l  r e q u i r e  21,844 m i l l i o n  

GPD o f  raw water. 

I n d i r e c t  water requirements would r e s u l t  from increased human con- 

sumption due to populat ion increases. The pro jec ted popul a t i o n  growth f o r  

a 50,250 BPD NOSR p r o j e c t  i s  est imated t o  be 7,500 (maximum) people. The 

7,500 increase would be reached a t  the end o f  the s i x t h  year a f t e r  the  

p r o j e c t  s t a r t s .  For a 201,000 BPD operat ion,  the  t o t a l  populat ion increase 

would be 12,000 and would be reached a t  the end o f  the ten th  year a f t e r  the  

p r o j e c t  s ta r ted  (assuming const ruc t ion  of the four 50,250 BPD p l  ants would 

not  s t a r t  s imultaneously) . 
-, ._ 



Using 200 GPD per person domestic water consumption, the pro jec ted 

increase o f  domestic water demand i s  estimated to be 1.5 m i l  1 i o n  GPD and 

2.4 m i l l i o n  GPD f o r  the 50,250 BPD and 201,000 BPD operat ions, respec- 

t i v e l y .  Total water consumption, i nc lud ing  both process and domestic water 

requirements, would be 5.9 m i l l  i o n  GPD (5,964 AFIY) and 24.1 m i l l  i o n  GPD 

(24,259 AFIY) for the two respect ive cases, us ing the reference technology. 

Water i s  r e l a t i v e l y  scarce i n  the Piceance Basin and l a r g e l y  a l l oca ted  

by water r i g h t s  agreements. D i v e r t i n g  water to o i l  shale development 

should have a small e f f e c t  on farming i n  comparison t o  other d ivers ions,  

such as purchase o f  fan11 land f o r  municipal growth. Nevertheless, farm 

product ion i n  Colorado cou ld  be reduced i f  r i g h t s  t o  i r r i g a t i o n  water were 

sold to o i l  shale developers. Such sales are not  c u r r e n t l y  consi'dered 

a t t r a c t i v e  to developers since on ly  the  actual seasonal water usage o f  any 

purchased r i g h t s  can be u t i l i z e d  by the  developer, regardless o f  the  

o r i g i n a l  water r i g h t s  a l l oca t ion .  Even so, the  purchase by indus t ry  o f  

a g r i c u l t u r e  water r i g h t s  i s  possib le i n  the f u t u r e  when and i f  water 

shortages occur.. 

The reference case technology used i n  t h i s  d iscussion i s  not  as water- 

in tens ive  as sane a1 te rna t i ve  techno1 ogies. I f  the most water- i  n tens i  ve 

technology being considered f o r  NOSR 1 were chosen, the  p l a n t  and domestic 

water requirements could be as h igh as 12,090 acre- feet lyear  f o r  50,000 BPD 

production and 48,350 acre- feet lyear  f o r  200,000 BPD production. It i s  not  

an t i c ipa ted  t h a t  NOSR 1 development w i l l  tax  ava i l ab le  water suppl ies i n  

t h e  area based on Colorado Department of Natural  Resources estimates o f  

water ava i l ab le  f o r  1.3 m i l l  i o n  BPD o f  o i l  shale production. However, t h e  

impact o f  regional energy development on water suppl ies should be con- 

sidered. S i g n i f i c a n t  increases i n  water use can a f f e c t  vegeta t ive  growth, 

aquatic and t e r r e s t r i  a1 animal popul at ions,  and cou ld  increase downstream 

sal i n i  ty. High sal i n i  ty i s  a1 so a problem i n  t h e  Colorado River  Basin. 

Avai 1 abi 1 i t y  

P r o j e t t  water requirements w i l l  probably be met by pumping water from 

the Colorado River, augmented by minor amounts o f  mine water. Groundwater 

i s  i n  shor t  supply and i s  no t  considered a p r a c t i c a l  source. 



The ava i l  a b i l  i t y  o f  water from the Colorado River  f o r  t h i s  p r o j e c t  i s  

dependent on water f low i n  the Colorado and the s e n i o r i t y  o f  the p r o j e c t  

water r i g h t s .  I f  a case o f  j u n i o r  water r i g h t s  dated 1980 i s  postulated, 

then there  would be numerous occasions where water outages w i l l  occur. 

These outages, due to the i n a b i l  i t y  t o  draw water from the Colorado wi thout  

i n t e r f e r i n g  w i t h  withdraw1 s by senior water r i g h t s  owners, w i l l  occur every 

o ther  year, on the average, and w i l l  be up t o  four  months i n  durat ion.  A 

four  month outage i s  7,281 AF o f  wkter f o r  the  201,000 BPD production case, 

The estimates o f  water a v a i l a b i l i t y  are based on h i s t o r i c a l  data from Water 

Years 1954 through 1977. 

There are two a l t e r n a t i v e s  t o  so lv ing the water outages f o r  the p ro j -  

ect. The f i r s t  involves the const ruc t ion  o f  a rese rvo i r  i n  the c i n i c i t y  o f  

the p r o j e c t  s i t e  and f i l l i n g  i t  from the Colorado River  dur ing periods o f  

h igh flow. The second i s  the purchase o f  water r i g h t s  from an e x i s t i n g  

reservoi  r. 

The const ruc t ion  o f  a rese rvo i r  t o  serve t h i  s p r o j e c t  invo lves  the 

const ruc t ion  of a dam t o  contain the water i n  one o f  the va l l eys  on NOSR 1, 

NOSR 3 o r  on an adjacent property. This requ i res  the movement o f  over 

eleven m i l l  i on  cubic yards o f  mater ia l  f o r  an ear th  dam. The source o f  

t h i s  mater ia l  and i t s  t ranspor ta t i on  t o  the s i t e  are problems o f  substan- 

t i a l  magnitude. So lu t ion  o f  these problems w i l l  r e s u l t  i n  a rese rvo i r  o f  

considerable expense. The water requ i red t o  fill the rese rvo i r s  i s  

ava i l ab le  and could be pumped from the Colorado dur ing h igh f low per iods 

even f o r  j u n i o r  water r i g h t s .  

The second a1 t e r n a t i v e  invo l  ves purchasing the water from an e x i s t i n g  

rese rvo i r  on the Colorado River system upstream from the p r o j e c t  s i t e .  

Then, when a water outage occurred the water could be released from t h a t  

rese rvo i r  and f l ow  down the Colorado. An amount equal t o  t h a t  re1 eased 

( b u t  adjusted f o r  losses) would then be pumped to the p r o j e c t  s i t e  from the 

same d ivers ion p o i n t  on the Colorado as i s  normally used. 

Two federal rese rvo i r s  e x i s t  w i th  s u f f i c i e n t  capaci ty  t o  supply the 

emergency needs o f  the pro jec t ,  the  Ruedi and Green Mountain Reservoirs. 

They are administered by Hater and Power Resources Service of the Depart- 

ment o f  I n t e r i o r .  The cost  from t h i s  source appears t o  be considerably 

l ess  than the cost  o f  const ruc t ion  of a rese rvo i r  f o r  sole use by the 



pro jec t .  Furthermore the 1 arge federal reservo i r  i s  managed by t ra ined  

personnel i n  accordance w i th  appl i cab le  environmental and other regul a- 

t ions.  An emergency water supply opt ion has not  been determined but  the 

federal reservo i r  would be the opt ion o f  choice. 6 

Water Qua1 i t y  

O i l  shale production w i l l  produce waste waters from r e t o r t i n g  and 

upgrading operations, a i r  and water cleanup un i ts ,  cool ing u n i t s  and b o i l e r  

blowdown, and san i tary  waste waters. The reference case i s  assumed t o  have 

a zero discharge design i n  which waste waters are treated and e i t he r  

recycled o r  used f o r  wett ing o f  r e to r t ed  shale so t h a t  i t may be compacted. 

Therefore, there should be no discharge o f  waste waters. However, surface 

o r  groundwater contamination could occur as the r e s u l t  o f  leaching from 

spent shale disposal p i1  es, unintent ional  re1 eases from impoundments, 

s p i l l  s from process equipment o r  storage tanks, and i n  t ransportat ion.  

Process waters may contain a nu~~iber o f  hazardous mater i  a1 s which coul d 

damage aquatic and 1 and species i f accidental 1 y re1 eased. These i ncl ude 

ammonia, organic acids, suspended organic compounds (phenol ics,  ami nes, 

hydrocarbons, mercaptans) , and small e r  quan t i t i es  o f  t race elements .3  The 

impact of a release o f  these substances on the surrounding environment 

would depend on the size o f  the re1 ease and the spec i f i c  source o f  the 

waste waters. 

A s i g n i f i c a n t  potent ia l  source o f  water contamination i s  the leachate 

f ra i l  spent shale p i les .  Spent shale w i l l  be disposed of i n  canyons o r  

natural  depressions o f  the landscape and measures taken t o  impound leached 

waters and revegetate the spent shale surface. The f a i l u r e  o f  dams and 

impoundments t o  contain leachates could resul  t i n  t h e i r  re1 ease t o  surface 

or  ground waters. Analyses of leachates from spent shale ind ica te  the 

presence o f  phenol s, t race elements ( e .g., arsenic, boron, 1 ead) , and high 

concentrations o f  d i  ssolved sol ids.  7 

Construct ion and t ranspor ta t ion w i l l  increase the sediment load t o  

nearby surface waters. Methods are ava i lab le  t o  m i t iga te ,  b u t  not com- 

p l  e te l  y prevent, sedimentation. 



Solid Waste Impacts 

The 50,250 BPD production level i s  expected to generate 58,875 tons of 

spent shale and 1,733 tons of other solid wastes per day. A t  200,000 BPD 
production rate ,  solid waste generated will be four times as much. The 
sol id wastes other than retorted shale include water treatment sludges, 
spent catalysts  and shale oil coke. D i  sposal of a total of 60,608 TPD of 

sol id waste will require large areas of NOSR 1 land, primarily in valleys 
or canyons. Spent shale disposal s i t e s  will need to be designed to provide 

stabil  i ty , 1 eachate control , and revegetation potenti a1 . Standard mi ne 
engineering parameters wit 1 be used to determine the design and slope 

necessary to assure the s tabi l i ty  of the pile. These parameters must  be 
determined on a process-specific level,  and include such things as the 

sheer strength of the spent shale, water content, and degree of compaction. 
Leachate control i s  needed to prevent the contamination of surface and 
groundwater wi t h  trace el ements and organic materi a1 s. Potenti a1 1 y 
leachable trace elements include C1, F, K ,  Ca, Si , Na. Organics present 

may i ncl ude phenol ic  compounds and organic nitrogen compounds. Revegeta- 
ti on will requi re  s i t e  preparation ( prel eachi ng and perhaps soi 1 

rep1 acement) , seeding, f e r t i l  i zation , and irr igat ion.  

Land Use 

Underground mining creates the possi bi 1 i ty of surface disturbance due 

to subsidence. However, the roomand-pi 11 ar  method of mi ni ng i s designed 
to prevent th i s  occurrence. Over the 1 i f e  of the project, retorting 

f a c i l i t i e s  and raw shale storage will require the use of 300 acres of land 
for the 50,250 BPD production level and 1,200 acres for the production of 

201,000 BPD. A reserve water supply will be stored in a reservoir con- 
structed onsi te ,  precl udi ng mini ng beneath the storage area. The affected 

area will be small, however. The major 1 and use will be for the disposal 
of spent shale. The 50,250 BPD production level will generate approximate- 

l y  20 million tons of solid wastes annually. A 1,070-acre disposal s i t e  a t  
the headwaters of Trappers Creek i s  under consideration. 'rhi s s i t e  would 

be f i l led  to an average depth of 185 feet. The affected land would undergo 
significant changes in contour and drainage, as well as vegetation. Stream 

diversion may be necessary to mitigate the effects  of leachates coming from 



the spent shal e p i1  e. The overburden of the shal e resource i s  s u f f i c i e n t l y  

th i ck  to al low mining o f  the raw shale beneath the disposal area. 

Land use a1 so w i l l  be a f fec ted by the p ipe l  i ne used to t ranspor t  the 

product o i l .  The p ipe l ine  route has not  been determined f o r  NOSR 1. Under 

considerat ion i s  a route which would take the product north t o  Casper, 

Wyoming. The cor r ido r  f o r  t h i s  route  would be 275 mi les  long and ,50 f e e t  

wide. Ex is t ing  p ipe l ine  co r r ido rs  would be used t o  the extent  possible. 

U t i l i t y  cor r idors  for power l i nes ,  water pipes, and so forth, w i l l  be 

consol idated t o  the extent  possible. A1 ong w i t h  product p ipe l  i ne  co r r ido rs  

and s i t e  access routes they represent a s i g n i f i c a n t  o f f s i t e  land use 

i mpac t . 
Health and Safety Impacts 

A nuwber of potent i  a1 1 y hazardous materi  a1 s are produced i n  the sol i d ,  

1 iqu id  and gas streams o f  shale o i l  processes. Workers may be exposed t o  

these substances by contact  w i t h  the process steams o r  w i th  f u g i t i v e  

emissions. These substances a1 so could be re1 eased i n t o  the ambient a i r  

through f ug i t i ve  emissions and control  off-gases. This woul d create a 

po ten t i  a1 f o r  pub1 i c  heal t h  e f f ec t s  through 1 ow-1 eve1 , 1 ong- term exposure. 

Pol ycycl  i c organic materi a1 res i  d i  ng on spent shal e p a r t i c l  es coul d resul t 

i n  exposure by i nhal a t ion  o f  resp i rab le  p a r t i c u l  ates. The presence o f  

suspected carcinogens i n  shale o i l  i s  the ch ie f  heal t h  concern. Benzo( a) 

Pyrene, which i s  f requent ly used as a gross i nd i ca to r  o f  carc inogenic i ty ,  

i s  present i n  raw shale a t  a concentrat ion of 30,000 t o  40,000 ppb, and i n  

crude (upgraded) shale o i l  a t  3,130 ppb. By compari son, the concentrat ion 

o f  BaP i n  other petrochemical substances ranges from 1,320 ppb i n  Libyan 

crude o i l  t o  10,000-100,000 ppb i n  asphalt.' However, sane controversy 

ex i s t s  over the use of BaP as an i nd i ca to r  of carc inogenic i ty .  The e f f ec t s  

o f  other const i tuents of shale o i l  and associated products, as well  as the  

synerg is t ic  effects of various =nale o i l  const i tuents,  are not  cer ta in .  

Other occupational hazards present i n  shale o i l  production i ncl ude the 

po ten t i  a1 f o r  accidents associ ated w i t h  underground and heavy equi pment 

uses, equipment f a i l  ure, high temperature operations, and f i r e  and expl o- 

s ion hazards associated w i th  hydrocarbon indust r ies .  The hazards general 1 y 

associated wi th  coal mining (such as cave-ins and dust inha la t ion )  are l ess  



l ikely to  occur in oil shale mining due to the stronger mechanical proper- 

t i e s  of the shale. Data to quantify the frequency and severity of accident 

occurrences are not yet available for oil shale m i n i n g  or processing. 

Ecosystem 

Noise and surface disturbance would di spl ace most te r res t r i  a1 species 

in the imnediate area of development. Plant and animal habitats would be 
destroyed by onsi t e  development (mine, re tor t  facil i t i e s ,  spent shale 

disposal, etc.)  and by the clearlng of u t i l i t y  and pipeline corridors. In 
addition, the presence of the plant and product pipeline will present a 
potential for plant and animal impacts due to accidental oil sp i l l s .  

Proper pi pel ine design can miti gate impacts on migratory species. Onsi t e  
development should be possible without the destruction of the only federal 
endangered species on the NOSR 1, the grass Festuca dasyclada. Should NOSR 1 

be developed, a formal consul tation with the U.S. Fish and Wildlife Service 
will be ini t iated,  as provided by the Endangered Species Act. Development 
in those areas which are heavily ut i l  ized by sumeri ng mule deer and elk 
would result  in relocation of these species to other summer ranges, both on 

and off the t rac t .  A t  present these ranges are less  1 imited than the 
winter ranges of these species, which occur off the NOSR property. 

There i s  a potential tha t  NOSR 1 development will result  in the 
destruction of a portion of the habitat u t i  1 ized by the Colorado cutthroat 

trout (1 i sted as threatened by the s ta te  of Colorado). Possible mitigative 
actions incl ude location of f ac i l i t i e s  upstream from waterfall s which 

a1 ready prevent the fishes migration; control of leachates, and other types 
of water pollution control. This species i s  not limited to a specific s i t e  

on NOSR, b u t  occurs in most of the larger creeks on the west side of the 
t r ac t ,  and in various locations in the upper Colorado River Basin. 

The disposal of spent shale will destroy floral and faunal habitats of 
the affected area in the short term. Reclamation ef for ts ,  i f  successful, 

would establish some plant species over the spent shale disposal area. 

However, due t o  the absence of a mature plant population, the reestabl ished 

comnunity would not achieve the original m i x  for a long period of time. 
Furthermore, recontouring of the topography will tend to  level out steep 

slopes, a1 tering the exposure to s u n ,  wind,  and water. As a resul t ,  the 



o r i g i na l  p lan t  communities w i l l  be replaced by species be t te r  adapted to 

the a1 tered habitat.  Animal populat ions may be s im i l  a r l y  a1 tered. 

Removal of l a rge  quan t i t i es  of water, as well  as divers ion o f  streams 

due to spent shale disposal , may resul  t i n  decreases i n  the f i s h  popul a- 

t ion.  A i r  and water p o l l u t i o n  also can a f f e c t  p lan t  and animal 

d i s t r i b u t i o n  i n  the af fected area. 

Major Uncerta int ies 

The effect iveness o f  measures t o  cont ro l  spent shale leachate to 

protect  surface and underground water over long periods i s  uncertain. 

S imi lar ly ,  the success o f  reclamation and revegetat ion e f f o r t s  i s  uncerta in 

over the long term. Studies have been and are being conducted to develop 

successflll rec l  amati on procedures over spent shal e p i  1 es . 
The ef fect  o f  a i r  emissions on regional a i r  qua l i t y ,  and s p e c i f i c a l l y  

on the F l a t  Tops Wilderness Area, i s  a1 so uncerta in due t o  inadequacies i n  

dispersion model i ng over canpl ex te r ra in .  

Ongoing toxic01 ogical  studies w i l l  he1 p assess the hazard potent ia l  o f  

various chemicals present i n  o i l  shale processes. 

Long-Term Impacts 

The niost obvious long-term impact o f  shale o i l  development w i l l  be the 

permanent changes i n  topography e f fec ted by large spent shale disposal 

areas. The a i r  qua l i t y  impacts may a f f e c t  animal and p l an t  populations i n  

the 1 ong term. I n  pa r t i cu l  ar  , 1 ong-term exposure to po ten t i  a1 carcinogenic 

substances could impact the hea l th  o f  human and animal populations i n  the 

region. 

Removal of la rge quan t i t i es  o f  water from surface streams could have 

long-tern impacts on water tab le  depth and aqu i fe r  recharge. The surface 

disposal o f  spent shal e and i t s  conipaction t o  reduce permeabil i t y  w i l l  

remove these areas from the aqui fer  recharge system. Over the 1 i f e  o f  the 

f a c i l  i t i e s  ( e i t he r  50,250 o r  201,000 BPD) , up t o  four percent o f  ava i l  able 

surface area w i l l  be sealed and removed from aquifer recharge. The trapped 

water would d i r e c t l y  a i d  the revegetat ion of the spent shale area and would 

be returned to the atmosphere by evaporation. 



Cumul a t i  ve Environmental Impacts 

The potent ia l  ex is ts  f o r  cumul a t i  ve environmental impacts from the 

development on NOSR due t o  the planned development on other o i l  shale 

t r a c t s  i n  the region as well  as those adjacent t o  the NOSR. The l a t t e r  

includes the Colony, Union, and Mobil projects.  The f i r s t  two are under 

construct ion whi le  Mobil i s  conducting environmental studies f o r  permit 

appl icat ions.  Cumulative environmental impacts which could occur include 

a i r  and water qua l i t y  degradation, changes i n  vegetat ion patterns, and 

changes i n  wi ld1 i f e  hab i ta t  and migratory patterns. The a i r  qual i t y  issue 

has received much a t ten t ion  due t o  several reasons: a i r  qua l i t y  l eve l s  i n  

the o i l  shale region are good to  exce l lent  i n  comparison w i th  EPA a i r  

qual i t y  standards; the existence o f  F l  a t  Tops, a Federal C l  ass I wilderness 

area, northeast of the Piceance Basin; and the d i f f i c u l t y  i n  a i r  p o l l  u tan t  

d ispersion model ing due t o  the complex t e r r a i n  features charac te r i s t i c  o f  

northwestern Colorado. 

Cumulative a i r  qua l i t y  impacts have been addressed i n  recent studies, 

bu t  the development scenarios used have changed since the studies were 

compl eted 36y37. They do, however, provide an i ns i gh t  i n t o  potent ia l  

impacts as well  as the problems i n  assessing the impacts. I n  the f i r s t  

study, two phases were analyzed. The f i r s t  phase addressed the impacts o f  

o i l  shale development up t o  880,000 bbl s/day by 1995 f o r  sul f u r  dioxide, 

suspended par t icu la tes,  n i t rogen dioxide and ozone. V i  s i b i l  i t y  e f f ec t s  on 

C l  ass I areas were a1 so examined. I n  the second phase, a study was made o f  

the generation o f  ozone a t  a leve l  of development up t o  8 m i l l i o n  bbls lday 

by 2010. The phase I analysis indicated t ha t  l eve l s  o f  suspended par t i cu -  

1 ates and sul f u r  d ioxide were w i t h i n  the PSD C l  ass I I 1 i m i  t s  a t  a1 1 

distances beyond loca l  impacts, and are w i t h i n  Class I 1 i m i t s  a t  F l a t  Tops 

Wilderness and Dinosaur National Monument. A t  short  range, the TSP and SO2 

Class 11 1 i m i t s  could be exceeded near an o i l  shale plant .  The phase I 1  

study ind icated t h a t  strong v i s i b i l  i t y  impacts could occur. 

I n  the second study, an a i r  qua l i t y  impact analysis was conducted f o r  

energy development i n  the Four Corners region. Three scenarios o f  energy 

development f o r  several synfuel techno1 ogies were used, i ncl ud i  ng 13 o i l  

shale pro jec ts  i n  Colorado. A i r  Qua1 i t y  analyses were done f o r  su l f u r  

dioxide, f i ne  par t i cu la tes  and v i s i b i l i t y .  Under the high scenario, o i l  



shale development exceeded 900,000 bb ls lday  w i thout  any adverse impacts on 

PSD increments o r  v i s i b i l i t y  . 
Cumulative water qua1 i t y  impacts could a1 so occur from NOSR 

development, a f f e c t i n g  surface water p r i m a r i l y .  During cons t ruc t i on  

operat ions,  access roads t o  the  s i t e  w i l l  be heav i l y  t r a v e l l e d  causing come 

s o i l  eros ion which may run o f f  i n t o  creeks d ra in ing  i n t o  adjacent o i l  shale 

t r a c t s .  M i  ti g a t i  ng measures i n c l  ude cons t ruc t i on  o f  catchment basi ns near 

the boundaries o f  t he  NOSR property.  Cu~i iu lat ive impacts on groundwater 

would be less  than f o r  surface waters since the groundwater system under- 

l y i n g  NOSR 1 and 3 f o r  about the f i r s t  2,000 f e e t  i s  near ly  an i s 1  and unto 

i t s e l f ,  having very l i t t l e  i n t e r a c t i o n  w i t h  the r e s t  o f  the Piceance Basin. 

There are several reasons why 'cumulat ive impacts cannot be accura te ly  

q u a n t i f i e d  a t  t h i s  time: 

1. Development schedules f o r  several p r o j e c t s  are n o t  we l l  defined. 

2. The r e t o r t i n g  methods t o  be used have not  been seleted f o r  a l l  
p ro jec ts .  

3. Method01 ogies do not  e x i s t  f o r  accura te ly  quant i  f y i  ng cumul a t i v e  
impacts. 

Recogni z ing  these 1 i m i t a t i o n s ,  the  po ten t i  a1 f o r  cumul a t i v e  impacts does 

e x i s t  since there  could be s i g n i f i c a n t  development i n  the  o i l  shale reg ion  

by the  end o f  t h i s  decade, much o f  which would be concentrated i n  the 

v i c i n i t y  o f  t h e  NOSR and the remainder i n  the  Piceance Basin. A t  such t ime 

as the dec is ion  t o  develop NOSR 1 i s  made, cumulat ive a i r  q u a l i t y  ana lys is  

w i l l  be performed, and r e f l e c t e d  i n  appropr ia te  NEPA documentation. A 

cumulat ive socioeconomic impact ana lys is  f o r  a th ree county reg ion i n  

Colorado a f fec ted  by hypothet ica l  o i l  shale development was performed, and 

i s  discussed i n  Sect ion 5.2.3. 

5.1.2 Increased Conservation 

A re ference case f o r  energy conservat ion i n  the t ranspor ta t i on  sector  

i s  p ro jec ted to ill u s t r a t e  the p o t e n t i a l  reduct ion  i n  p o l l u t a n t  emissions 

which cou ld  accompany nat ionwide reduct ions  i n  gasol ine consumption o f  

50,000 and 200,000 BPD. The gasol ine savings are assu~iied t o  r e s u l t  from a 

decrease i n  veh ic le  weight only. 



A i  r Qual i ty 

Increased conservation i n  the transportation sector could resul t  i n  

decreased a i r  pollutant emissions and a resultant improvement i n  ambient 

ai  r qual i ty . Assumi ng that  total passenger car vehicl e mil es travel ed 
8 (VMT) i n  1990 are 2.7 bill ion miles per day nationally and 12 million 

mil er per day in the Denver metropol i tan area8" 100 mill ion gallons (2.4 

mill ion barrel s) of gasol ine would be consumed in the U.S. and 450,000 

gal 1 ons (11,000 barrel s) would be consumed in the Denver area. Total 

exhaust emissions resulting fran combustion of th is  fuel are projected 

using EPA emission factors and are presented in Table 5-2. 

Table 5-2. Total Daily Exhaust Emissions in 1990 

C 0 HC SO2 Particulates 

(TPD) (TPD) (TPD) (TPD (TPD 

U.S. 12 ,OQO 1,700 3,500 370 110 

Denver Metro- 
politan Area 54 7.4 16 1.7 0.50 

Conservation of 50,000 or 200,000 BPD of gasol ine nationwide woul d 

constitute reductions of 2.1 percent and 8.3 percent respectively. If 

m i  ssion reductions correl ate  directly w i t h  a decrease in fuel combustion, 

t h e n  emissions would be reduced by the same percentages. Maximum emission 

reductions for these reference cases are presented in Table 5-3. 

Such reductions in exhaust emissions will improve a i r  qual i t y  in the 

Denver metropol i tan area. This i s  significant because the Denver Air 

Qual i ty Control Region viol ates  the National Ambient Air Qual i ty Standards 

for carbon monoxide ( C O )  , total suspended particul ates  (TSP 1, ni trogen 

dioxide, and photochemical oxidants. lo Oxidants are produced by the 

reaction of atmospheric hydrocarbons with NOx and sunlight and can be 

represented by measurements of hydrocarbons. Denver a i r  quality was con- 

sidered "unhealthful" an average of 157 days per year in the period from 

1975 through 1977, using the Poll utant Standard Index developed by EPA for 

pub1 ic reporting of daily a i r  quality. Of the 157 days, the a i r  quality 

was "very unhealthful" an average of 30 days per year. In 1977, high 

levels of carbon monoxide ( C O )  were primarily responsible for the poor a i r  



Table 5-3. 

Exhaust Emissions Reductions From 
Conservation Reference Cases 

CO HC N"x SO2 Pa r t i cu l  ates 

TPD TPD TPD TPD TPD 

National Reductions 
50,000 BPD case 2 50 33 73 7.7 2.3 

200,000 BPD case 1000 140 290 31 9.3 

Denver Reductions 
50,000 BPD case 1.1 0.16 0.33 0.037 0.010 

200,000 BPD case 4.3 0.63 1.3 0.14 0.040 

qual i t y  127 days out  o f  a t o t a l  o f  143 days.'' Par t i cu la tes  and photo- 

chemical oxidants a1 so were responsible f o r  unheal t h f u l  condit ions. The CO 

and photochemical oxidants are generated p r ima r i l y  by mobile sources such 

as passenger automobiles. I n  1976, 1 ight-duty , gas01 ine-powered veh ic les  

were responsible for  55 percent of carbon monoxide emissons i n  the Denver 
area* If CO emissions were reduced by 2.5 percent i n  the  200,000 BPD 
case and passenger vehicles accounted f o r  55 percent o f  carbon monoxide 

emi ssions, these overa l l  CO emissions could be reduced by 1.4 percent. 

Thi s reduct ion would he1 p t o  a1 1 ev i ate Denver a i r  pol 1 u t i  on probl ems since 

CO i s  the most important fac tor  i n  Denver a i r  qual i t y  v io la t ions .  

The values f o r  the emission reductions should be considered as maximum 

val ues because emission standards are w r i t t e n  i n  grams per m i l e  and f ue l  

e f f i c i e n c y  standards are w r i t t en  i n  mi les per gallon. A manufacturer can 

be expected to optimize vehic le design t o  meet both standards. There i s  no 

incent ive t o  use cos t l y  emissions cont ro l  e q ~ l i  pmeht i f  emission standards 

can be met by d i s t r i b u t i n g  the emissions f ran  a ga l lon o f  fuel over a 

greater number o f  mi les by increasing fuel  e f f i c iency .  Many small cars do 

not burn fuel  c leanly and y e t  meet emission standards because o f  t h e i r  h igh 

fue l  e f f ic iency.  For t h i s  reason actual reductions i n  emissions would 

probably not cor re la te  d i r e c t l y  w i th  an increase i n  fue l  e f f i c i ency  and 

would be l ess  than the values presented above. 



Emissions were pro jec ted from emission f a c t o r s  developed by EPA. 

These fac to rs  incorporate such elements as emission standards, average 

d r i v i n g  condi t ions,  a1 ti tude, and emission c o n t r o l  e f fec t iveness over time. 

Emission fac to rs  f o r  the  1990 f l e e t  are pro jec ted by model year i n  Table 

5-4. Values f o r  average model year fue l  e f f i c i e n c y  and f r a c t i o n  o f  t r a v e l  

a1 so are presented i n  the table. The f r a c t i o n  o f  annual t r a v e l  i s  der ived 

from the average number o f  m i les  t rave led  by ca rs  of a' p a r t i c u l a r  age and 

the percentage o f  the f l e e t  cons t i t u ted  by cars  o f  t h a t  model year. The 

f r a c t i o n  o f  t r a v e l  i s  used t o  weight the emission f a c t o r s  and t o t a l  f ue l  

consumption to est imate the re1 a t i v e  mi ssion c o n t r i b u t i o n  and t o t a l  f u e l  

consumption o f  cars  from a given model year. Tota l  f ue l  consumption i s  

ca lcu la ted from t o t a l  veh ic le  m i les  t rave led  (VMT) , average fue l  e f f i c i -  

ency, and the f r a c t i o n  o f  t rave l  f o r  each model year. The val ues assumed 

fo r  VMT are 2.7 b i l l i o n  m i les  per day f o r  the  U.S. as a whole, and 12 

m i l  1 i o n  mi les  per day f o r  the Denver metropol i t a n  area. 

Emissions frm sources o ther  than fue l  combustion can be expected t o  

remain b a s i c a l l  y unchanged by the conservat ion a1 te rna t i ve .  These sources 

i ncl ude hydrocarbons from crankcase emissions and p a r t i c u l a t e s  re1 eased 

from ti r e  wear. 

Water Resources I m ~ a c t s  

Water qual i t y  may improve s l i g h t l y  due t o  lower l e v e l s  o f  p a r t i c u l a t e s  

i n  the atmosphere which u l t i m a t e l y  could be t ransported and deposited i n t o  

bodies o f  water. The reference case would n o t  generate any negat ive 

e f f e c t s  on water qual i t y  and probably would n o t  s i g n i  f i c a n t l y  a1 t e r  

e x i s t i n g  water consumption by the auto indust ry .  

Sol i d  Waste 

The reference case would probably n o t  change cu r ren t  product ion o f  

s o l i d  wastes by the auto indust ry  appreciably o r  generate negat ive 

envi  ronmental impacts. 

Land Use 

The reference case as def ined w i l l  probably n o t  generate any 

appreciable changes i n  land use. 
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Health and Safety 

Improvements i n  a i r  qual i t y  which could resul  t from the reference 

cases would have a pos i t i ve  heal th e f fec t .  As noted above, Denver a i r  

q u a l i t y  i s  unhealthful a s i g n i f i c a n t  por t ion  of the year. Such poor a i r  

qua l i t y  can aggravate symptoms o f  heart  and 1 ung diseases and can decrease 

exercise tolerance, An improvement i n  a i r  qual i t y  w i l l  reduce such ef fec ts .  

Ecosystem Impacts 

A reduct ion i n  exhaust emissions w i l l  reduce the negative e f f ec t s  o f  

a i r  pol 1 utants on vegetat ion and may increase p roduc t i v i t y  . M i  nor water 

qual i t y  improvements possib ly cou ld  increase the p roduc t i v i t y  o f  aquatic 

comnuni t i e s  . 
Long-Term/Cumul a t i  ve Impacts 

Increased conservation shoul d resul  t i n  improved a i r  qual i t y  . As 1 ess 

fuel i s  burned, fewer conventional po l lu tan ts  should be released i n t o  the 

atmosphere. The degree t o  which emissions reductions w i l l  be proport ional  

to reductions i n  fuel consumption i s  uncerta in because o f  the way i n  which 

emission and fue l  e f f i c i ency  standards are wr i t ten .  

Reduced fue l  combustion w i l l  r e s u l t  i n  a decrease i n  the release o f  

carbon dioxide (C02) i n t o  the atmosphere. This may be the most s i g n i f i c a n t  

long-term e f f e c t  o f  increased conservation. Sc ient i  s ts  are concerned t h a t  

increased atmospheric C02 1 eve1 s may resul  t i n  s i g n i f i c a n t  long- term 

c l imat i c  changes. l5 A1 though there i s  sane question as to whether the 

reference cases would r e s u l t  i n  a reduct ion of conventional po l lu tan t  

exhaust emissions, a reduction i n  fue l  combustion w i l l  r e s u l t  i n  a corre- 

sponding reduction i n  the amount o f  C02 re1 eased to the atmosphere, due to 

the sto ichiometr ic  re1 a t ionsh i  p of fue l  carbon content t o  C02 produced. 

5.1,3 O i l  Shale Development on Other Lands: Impacts 

This sect ion discusses the environmental impacts of o i l  shale 

development on lands other than NOSR 1. The reference case selected i s  

development o f  the Dow West (Colony) property using the TOSCO I 1  r e t o r t i n g  

process. The process u t i l i z e s  hot ceramic b a l l s  to r e t o r t  preheated o i l  

shale by d i r e c t  s o l i d  t o  s o l i d  heat exchange. 



The main products are hydro t reated o i l  and LPG. Byproducts i nc lude  

s u l f u r ,  ammonia, coke, and h igh  Btu gas. The reference case product ion 

l e v e l  i s  47,900 BPD (44,400 BPD o f  shale o i l  and 3,500 BPD o f  LPG). 'This 

product ion l e v e l  would r e q u i r e  an i n p u t  o f  crushed shale a t  the r a t e  o f  

66,000 TPD. 

A i r  Qua1 i t y  Impacts 

Sources of a i r  emissions i n c l  ude mining, b l a s t i n g ,  sol i d s  hand1 ing,  

wind erosion, r e t o r t i n g  and upgrading un i t s ,  and 1 i q u i d  storage. Min ing  

woul d produce p a r t i c u l  ates , hydrocarbons, NOx, and CO. Wind erosion o f  raw 

shale storage p i l e s  would generate p a r t i c u l a t e  mat ter  b u t  i s  expected to be 

minimized through we t t i ng  procedures. l6 However, t he  amount o f  pa r t i cu -  

l a t e s  generated i n  t h i s  way would tend to be greater  f o r  t h i s  reference 

case than f o r  the NOSR 1 a1 t e r n a t i v e  due t o  the  smal ler  s ized feedstock 

requ i red  f o r  t he  TOSCO I 1  process (ha1 f - inch as opposed t o  112 t o  3 

inches). P a r t i c u l a t e s  generated from spent shale disposal areas are o f  

concern because they may conta in  po lycyc l  i c  organic ma te r ia l .  The hazard 

p o t e n t i a l  o f  o i l  shale process chemicals i s  discussed under hea l th  and 

sa fe ty  impacts. 

Retor ts  w i l l  emi t  the  c r i t e r i a  pol 1 u tan ts  SO2, NOx, CO, hydrocarbons, 

and p a r t i c u l a t e  matter.  I n  add i t ion ,  they may emi t  q u a n t i t i e s  o f  ammonia, 

hydrogen sul f i d e  and po lycyc l  i c  organic ma te r i  a1 .. Tab1 e 5-5 sumnari zes 

maximum p l  antwide emissions o f  c r i t e r i a  pol 1 u tan ts  f o r  the two reference 

case product ion leve ls .  The data inc lude emissions from the pr imary 

crusher i n  the  mine, the p o r t a l  t rans fe r ,  and f i ne  ore storage, b u t  do n o t  

i n c l  ude emissions from the mines vent  o r  spent shale disposal area. An 

add i t i ona l  0.2 TPD o f  f u g i t i v e  dust ( p a r t i c u l a t e s )  may be generated from 

the mine vent, unpaved roads, the crusher dump, coarse ore storage, delayed 

coker dump and processed shale disposal . 
These emissions may degrade the  bet ter- than-standard a i r  q u a l i t y  over 

the  Colony t r a c t  and cou ld  con t r i bu te  t o  short - term v i o l a t i o n s  o f  federal  

a i r  qua1 i ty standards f o r  p a r t i c u l a t e s  and hydrocarbons i n  the surroundi ng 

region. They cou ld  p o t e n t i a l l y  a f f e c t  v i s i b i l i t y  i n  the  F l a t  Tops Wilder- 

ness Area to the northeast.  Areas i n  Mesa Co~lnty to the south o f  Garf i  e l  d 

County v i o l a t e  standards for  p a r t i c u l a t e s  and are sub jec t  t o  invers ions.  



Tab1 e 5-5. Enii ssions of C r i t e r i a  P o l l  u tan ts  

Shale O i l  Emissions a f t e r  con t ro l  s17 (TPD) 

Product ion Level (BPD) HC PM CO 

Water Resource Impacts 

The product ion o f  47,900 BPD o f  shale o i l  and LPG us ing the reference 

design would requ i re  a raw water i n p u t  t o  the p l a n t  of 8.08 m i l  1 i o n  GPD 

(24.8 acre- fee t ) .  I n d i r e c t  water requirements would r e s u l t  from increased 

human consumption due to popu la t ion  growth. The pro ject- induced popu la t ion  

growth f o r  a 47,900 p l a n t  i s  est imated t o  be 8,000 persons. The impact on 

domestic water suppl ies can be estimated by us ing  160-200 GPD per person 

water consumption. The maximum pro jec ted increase i n  domestic water 

demands i s  approximately 1.6 m i l  1 i o n  GPD (4.9 acre- feet) .  The aggregate 

p l a n t  and domestic water requirements would be 9.7 m i l l i o n  GPD (29.7). 

These raw water requirements are i n  a d d i t i o n  to any process-produced o r  

mine dewateri ng sources o f  usabl e water. 

The withdrawal o f  l a r g e  q u a n t i t i e s  o f  water from the area a f f e c t s  

surface water f l ow  and the  water table.  S u f f i c i e n t  water r i g h t s  have 

a1 ready been obtained. However, cumulat ive water use due t o  regional  

energy devel opment p o t e n t i  a1 l y  could a f f e c t  vegeta t ive  growth, aquat ic  and 

t e r r e s t r i  a1 animal popul a t i  ons, and woul d tend t o  increase downstream 

s a l i n i t y .  High s a l i n i t y  concentrat ions are a ser ious problem i n  t h e  

Col orado River  Basin. 

Water pol 1 u t i  on cou ld  occur as the  resu l  t o f  waste water re1 ease, 

1 eachi ng f ran s to rage ld i  sposal areas, o r  s p i  11 s o f  products and process 

chemical s. O i  1 shal e product ion woul d produce waste waters from r e t o r t i  ng 

and upgrading operat ions, a i r  and water cleanup un i t s ,  cool ing  u n i t s  and 

b o i l  e r  b l  owdown, and sal i n i  t y  waste treatment. Waste water woul d be pro- 

duced a t  the r a t e  o f  594,000 GPD. The waste water would be recycled t o  

meet some process water requirements and used f o r  mo is tu r i z ing  the  spent 

shale. However, surface o r  groundwater contaminat ion could occur as the  



resu l  t o f  1 eachi ng from disposal p i1  es, un in tent iona l  re1 eases from water 

containment areas, and sp i  11 s from process equi pment and storage tanks. 

Process waters may conta in  a number o f  hazardous mater ia l  s which could 

damage aquat ic  and 1 and species i f  acc iden ta l l y  released. These i n c l  ude 

ammonia, organic acids, suspended organic compounds ( phenol i c s ,  amines, 

organic acids, hydrocarbons, mercaptans) , and small e r  q u a n t i t i e s  o f  t race  

elements. The impact o f  a re lease o f  these substances on the surrounding 

environment would depend on the s ize  o f  the release and the s p e c i f i c  source 

o f  the waste waters. 

A s i g n i f i c a n t  po ten t ia l  source o f  water contaminat ion i s  the spent 

shale disposal area i n  Davis Gulch. Davis Gulch dra ins  i n t o  Parachute 

Creek, a t r i b u t a r y  o f  the Colorado River.  A dam a t  the lower end o f  the 

disposal area would conta in r u n o f f  water from the disposal area i n  a 1 i n e d  

hold ing area u n t i l  i t  i s  reused. Th is  water niay conta in  hazardous sub- 

stances such as phenols and arsenic. l3 It would have a t o t a l  d isso lved 

sol i d s  concentrat ion o f  approximately 40,000 ppm, 99% o f  which would be 

compri sed o f  inorganic sal ts .  The remai n i  ng 1% (est imated)  would be made 

up o f  organic mater i  a1 from hydrocarbon residues. Water qua1 i ty  damage 

could occur as the r e s u l t  o f  1 i n i n g  f a i l  ure, dam f a i l u r e ,  o r  pe rco la t i on  

from the disposal p i1  e. 

Sol i d  Waste Impacts 

The 47,900 BPD case w i l l  generate an average o f  55,397 TPD o f  sol i d  

waste. Spent shale accounts f o r  53,200 TPD. The remaining 2,197 TPD i s  

comprised o f  spent ca ta l ys ts ,  shale dust, shale coke, and water treatment 

sludges. 872 acres o f  1 and w i l l  be requ i red  f o r  sol i d  waste disposal over 

the  20-year 1 i f e  o f  the o i l  shale p ro jec t .  I n  add i t i on ,  another 72 acres 

w i l l  be requ i red  f o r  d i ve rs ion  s t ruc tures  t o  cont ro l  runno f f  from the shale 

embankment. Leachates from the disposal area w i l l  be c o l l e c t e d  and reused 

so t h a t  water resources are no t  contaminated by substances leached from t h e  

spent shale and other  wastes. The area w i l l  be graded t o  resemble e x i s t i n g  

topography and w i l l  be revegetated. 



Land Use 

Development o f  a 47,900 BPD o i l  shale complex on the Dow West property 

w i l l  r e q u i r e  175 acres f o r  the p l a n t  complex and ore storage, 42 acres fo r  

t h e  mine bench and f l o o d  co'ntrol da~ii, 350 acres f o r  roads and conveyor 

routes, and 872 acres f o r  spent shale d i  sposal . l6 Addi t iona l  acreage woul d 

be requ i red  f o r  some o f f s i t e  f a c i l  i t i e s  and pipe1 i n e  and power1 i n e  r i g h t s -  

of-way. Colony has cancel l e d  p l  ans t o  cons t ruc t  a 194-mil e-1 ong p i  pel i ne 

t o  L i  sbon Val 1 ey , Utah, b u t  has not  y e t  announced an a1 te rna te  p l  an. 

The topography o f  the s i t e  w i l l  be a1 te red to accomodate the p l a n t  and 

by spent shal e disposal . Dams and d i ve rs ion  s t ruc tures ,  as we1 1 as topo- 

graphical changes, w i l l  a1 t e r  drainage pat terns.  D ivers ion  s t ruc tu res  are  

necessary t o  con t ro l  po ten t ia l  adverse e f f e c t s  on water qua1 i t y  from p l a n t  

r u n o f f  and leachates from spent shale disposal.  Topography a1 so may be 

a1 te red  by subsidence o f  the mine. The room-and-pi1 1 a r  method o f  mining i s  

designed to prevent t h i  s occurrence. 

Health and Safety Impacts 

A number of p o t e n t i a l  1 y hazardous mate r ia l  s are produced i n  the sol i d ,  

l i q u i d  and gas streallis o f  shale o i l  processes. Workers may be exposed t o  

these substances by contact  w i t h  the process streams o r  w i t h  f u g i t i v e  

emissions. Polycycl  i c  organic mater ia l  r e s i d i n g  on spent shale p a r t i c l e s  

could resu l  t i n  worker exposure by i nhal a t i o n  of resp i  r a b l  e p a r t i c u l  ates. 

If released to the ambient a i r ,  these S I J ~ S ~ ~ ~ C ~ S  could create a p o t e n t i a l  

f o r  pub1 i c  heal t h  e f f e c t s  through 1 ow-1 eve1 chronic exposure. The presence 

o f  suspected carcinogens i n  shale o i l  i s  the  c h i e f  hea l th  concern. 

Benzo(a)Pyrene, which i s  f requen t l y  used as a gross i n d i c a t o r  o f  carcino- 

gen ic i t y ,  i s  present i n  raw shale o i l  a t  a concentrat ion o f  30,000 t o  

40,000 ppb, and i n  crude (upgraded) shale o i l  a t  3,130 ppb. By comparison, 

the concentrat ion o f  BaP i n  other  petrochemical substances ranges from 

1,320 ppb i n  L ibyan crude o i l  t o  10,000-100,000 ppb i n  asphal t.' Some 

controversy e x i s t s  over the use o f  BaP as an i n d i c a t o r  o f  carc inogen ic i ty ,  

however, because i t has not  been shown t o  produce cancer i n  humans. I n  

addi t ion,  i t  does not  take i n t o  account synerg i s t i c  e f f e c t s  o f  mu1 t i p l e  

carcinogens, and e f f e c t s  o f  co-carcinogens which may enhance the e f f e c t s  o f  

carcinogens. Addi t ional  t e s t i n g  of shale o i l  and r e f i n e d  products i s  i n  

progress. 
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Other occupational hazards present  i n  shal e o i  1 product ion i n c l  ude the 

p o t e n t i a l  f o r  accidents associated w i t h  underground and heavy equipment 

uses, equipment f a i l  ure, h igh  temperature operat ions, and f i r e  and 

explos ion hazards associated w i th  hydrocarbon indus t r i es .  

Ecosystem Impacts 

O i  1 shale development on the Dow West s i t e  would a f f e c t  both 

vegetat ion and w i l d l i f e .  E f f e c t s  on vegeta t ion  would r e s u l t  p r i m a r i l y  from 

c lear ing .  W i l  d l  i f e  would be a f fec ted  by increased human a c t i v i t y  and d is -  

turbance, habi t a t  a1 t e r a t i o n  , decreased water a v a i l  a b i l  i ty , and p o t e n t i  a1 1 y 

by degraded water qua1 i ty . 
Vegetat ion w i  11 be removed around the re to r t /upg rad i  ng compl ex and 

a1 ong p i  pel  i ne and power1 ine  cor r idors .  S p i l l  s , uncontro l  1 ed f i res, and 

off-road veh ic le  use cou ld  also a f f e c t  vegetat ion. Adverse e f f e c t s  from 

a i r  p o l l u t i o n  are expected t o  be n e g l i g i b l e  b u t  could become s i g n i f i c a n t  i f  

add i t i ona l  o i l  shal e development occurs i n  the area. Ye1 1 ow col  umbi ne 

(endangered) and s u l l  i v a n t i  a ( threatened) may be e l  i m i  nated f r a n  two s i t e s  

due to decreased water a v a i l  a b i l  i ty; however, bo th  species a1 so occur i n  

o ther  areas on the property which should no t  be a f fec ted  by development. 

D i  sposal o f  spent shale w i l l  destroy vegeta t ion  i n  the disposal area. The 

disposal s i t e  w i l l  be reclaimed by re in t roduc ing  na t i ve  p l a n t  species. 

Des t ruc t i  on of habi t a t  and increased human a c t i v i t y  may cause mu1 e 

deer f r a n  the  Parachute Creek v a l l e y  to  w in te r  i n  the  Roan Creek area. 

Thi  s would resu l  t i n  increased compet i t ion f o r  food and may reduce the herd 

s i ze  through increased morta l  i ty.  Secret ive animals such as mountain 1 i ons  

and b lack bears w i l l  avoid the property.  Construct ion w i l l  a f f e c t  f i sh  

populat ions i n  Parachute Creek due to s i l t a t i o n .  Proper c o n t r o l s  dur ing  the  

const ruc t ion  per iod  can m i  t i g a t e  t h i s  impact. F o l l  owing construct ion,  

na tura l  stream ac t ion  w i l l  remove excess s i l t  over time. Restocking o f  t he  

stream should rep1 eni sh a f fec ted  f i s h  populat ions. 

I f  s p i l l s  o f  shale o i l  o r  toxLic ma te r ia l s  occurred, a l l  aquatic l i f e  

i n  Parachllte Creek cou ld  be k i l l e d ,  and a q ~ ~ a t i c  communities i n  the Colorado 

River  could be adversely af fected.  Other animals a1 so may be a f f e c t e d  by 

increased human presence and a c t i v i t i e s  . 16 



Major Uncer ta in t i es  

The success o f  reclamation and revegeta t ion  o f  spent shale i s  

uncer ta in  over the long term. Studies have been and are being conducted t o  

develop successful rec lamat ion procedures. The ef fect iveness o f  con t ro l  s 

f o r  spent shale leachates over long per iods o f  t ime a1 so i s  uncertain. I n  

add i t ion ,  f u r t h e r  tox ic01 og ica l  t e s t i  ng i s needed t o  assess the hazard 

po ten t ia l  o f  the var ious  chemicals present i n  o i l  shale processes. 

Long-Term Impacts 

The most obvious long-term impact of shale o i l  development w i l l  be the 

permanent changes i n  contour and topography affected by l a rge  spent shale 

disposal areas. Chronic heal t h  e f f e c t s  such as po ten t i  a1 ca rc inogen ic i t y  

are also a s i g n i f i c a n t  concern. W i l d l i f e  w i l l  be affected by the removal 

o f  t h e i r  h a b i t a t s  and by increased human a c t i v i t y .  Mining w i l l  a f f e c t  the 

l oca l  hydrology o f  the area, as w i l l  increased water use over a long per iod  

o f  time. Reduced streamflow i n  the  immediate v i c i n i t y  o f  the p l a n t  due to 

increased water usage w i l l  a f f e c t  p l a n t  and animal occurrence and d i s t r i b u -  

t i o n .  Water use w i l l  a lso  preclude use for  o ther  purposes. Th is  e f f e c t  

would be r e v e r s i b l e  unless groundwater resources were tapped and were used 

more r a p i d l y  than they were replenished. Primary water supply w i l l  be the 

Col orado River . However, use o f  groundwater resources i s  p l  anned d u r i  ng 

const ruc t ion  and, i f  found re1 i a b l  e, w i l l  be used for D l  an t  opera t i  on. 

5.1.4 Enhanced O i l  Recoverv 

Enhanced o i l  recovery r e f e r s  t o  var ious  methods of producing o i l  from 

reservo i rs  which no longer respond to conventional recovery methods 

(pumping and water f1 oodi ng ) . T e r t i a r y  recovery methods present ly  bei  ng 

studied inc lude chemical f l ood ing  ( i n c l u d i n g  m i c e l l a r  polymer), C02 f l ood -  

i ng, and thermal methods. Thermal methods have been used e f f e c t i v e l y  i n  

the recovery o f  heavy, viscous o i l s ,  such as those produced i n  Kern County, 

Cal i fo rn i  a. Steam f l  oodi ng , the  thermal method sel ected for  the reference 

case, u t i l i z e s  separate i n j e c t i o n  and product ion we1 1 s. I n j e c t i n g  steam 

enhances the recovery o f  heavy o i l s  by expanding the o i l  and reducing i t s  

v i s c o s i t y  , by pushing the  o i l  toward the recovery we1 1, and by steam 

d i s t i l l a t i o n .  



The f o l  1 owing sec t ion  discusses the  environmental impacts associated 

w i t h  the  product ion o f  50,000 BPD and 200,000 BPD o f  crude o i l  by steam 

f lood ing  i n  Kern County, Cal i f o r n i a .  While the  200,000 BPD case i s  n o t  

f e a s i b l e  i n  Kern County alone due t o  resource l i m i t a t i o n s  and a i r  q u a l i t y  

impacts, i t  i s  achievable nat ionwide, and i s  inc luded f o r  comparison w i t h  

o the r  a1 te rna t i ves .  The 50,000 BPD and 200,000 BPD product ion 1 eve1 s woul d 

r e q u i r e  the  burning o f  20,000 and 80,000 BPD r e s p e c t i v e l y  o f  crude o i l  t o  

produce steam for i n jec t i on .18  (The 50,000 BPD and 200,000 BPD f i g u r e s  are 

t h e  n e t  crude o i l  produced.) Whi le a l t e r n a t i v e  f u e l s  cou ld  be used f o r  

steam generat ion, they would s i g n i f i c a n t l y  increase the  c o s t  o f  product ion.  

Product ion woul d requi  r e  an est imated 1,100 product ion  we1 1 s and 1,400 

i n j e c t i o n  we l l s  f o r  t h e  50,000 BPD case. 4,400 product ion w e l l s  and 5,600 

i n j e c t i o n  we1 1 s would be requ i red  f o r  the  200,000 BPD case. 

A i r  Qua1 i t y  Impacts 

A i r  p o l l u t i o n  emissions from o i l - f i r e d  b o i l e r s  c o n s t i t u t e  the  most 

severe environmental impact of  the  steam f l o o d i n g  process. The crude o i l  

produced i n  Kern County i s  re1 a t i v e l y  h i g h  i n  sul f u r  (approximate ly  1.5%). 

I t s  conlbustion would resu l  t i n  the  emission o f  1 arge amounts o f  SO2, as 

we1 1 as NO2, p a r t i c u l  ates , hydrocarbons, and carbon monoxide. The e s t i -  

mated uncont ro l led  emissions o f  these p o l l u t a n t s  are shown i n  Table 5-6 f o r  

t h e  50,000 BPD and 200,000 BPD reference cases. I f  c o n t r o l s  are assunied 

f o r  SO2, NO2, and p a r t i c u l a t e s  w i t h  e f f i c i e n c i e s  o f  95%, 60%, and 95% 

respec t i ve l y ,  the  c o n t r o l l e d  emissions f o r  t h e  50,000 and 200,000 BPD cases 

would be 5.0 and 19.8 TPD o f  SO2, 10 and 40 TPD o f  NO2, and 0.35 and 1.4 

TPD o f  p a r t i c u l a t e s .  

Tab1 e 5-6. Uncont ro l led  Emissions f o r  EOR 

 mi ssions19 (TPD) 
Net O i l  Product ion O i l  Burned f o r  
Product ion ( BPD) Generat ion ( BPD) SO2 N02 Par t .  HC CO 



Par ts  o f  Kern County are non-attainment areas fo r  SO2, p a r t i c u l a t e s ,  

carbon monoxide and photochemical ox idants ( formed by the reac t i on  o f  NO 
X 

w i t h  hydrocarbons i n  the presence o f  l i g h t ) .  The emissions from steam 

generat ion would exacerbate the a1 ready poor a i r  qual i t y  i n  Kern County. 

P o l l  u t i o n  con t ro l  devices such as FGD scrubbers would m i t i g a t e  the impact, 

b u t  may not  be able to provide s u f f i c i e n t  emission reduct ion  a t  an 

acceptable cost. The a i r  qual i t y  impacts o f  200,000 BPD product ion may be 

much more severe than f o r  50,000 BPD and may not  be poss ib le  i n  Kern County 

due to a i r  qual i t y  r e s t r i c t i o n s ,  as wel l  as resource 1 i m i t a t i o n s .  

Other po ten t ia l  emissions from steam f lood ing inc lude t race  elements 

i n  the burned o i l ,  and hydrocarbons from the product ion w e l l s  and storage 

f a c i l  i t i e s .  Trace elements commonly found i n  Cal i f o r n i a  crude o i l  i n c l  ude 

manganese, n i cke l ,  vanadium and t in18,  none o f  which are c u r r e n t l y  regu- 

1 ated as hazardous a i r  pol 1 utants. Hydrocarbon emissions from product ion 

we l l s  and storage tanks can be c o n t r o l l e d  w i t h  vapor recovery systems, and 

would be s i g n i f i c a n t  on ly  i n  the event o f  an o i l  s p i l l  o r  o ther  accident.  

Water Resource Impacts 

Steam f l ood ing  i s  a water- in tensive process. The product ion o f  50,000 

BPD (ne t )  o f  o i l  would r e q u i r e  18.8 m i l l i o n  GPD (18,941 AFIY) o f  water f o r  

steam generation. 200,000 BPD product ion  would requ i re  75.3 m i l  1 i o n  GPD 

(75,764 AFIY) o f  water. 20 

Approximately one- t h i  r d  more water i s  produced w i t h  the o i l  than i s  

i n j e c t e d  as steal11 i n  t h e  Kern River  f i e l d .  Producers attempt t o  ma in ta in  

the  r a t i o  o f  water i n j e c t i o n  t o  water product ion a t  1.0. I f  t h i s  water i s  

o f  s u f f i c i e n t  qual i t y  i t can be t rea ted  and used f o r  steam generation. 

Groundwater i s  q u i t e  va r iab le  i n  Kern County, and genera l ly  o f  poor 

qual i ty.  A steam i n j e c t i o n  p r o j e c t  a t  t he  Kern River  f i e l d  near 

Bakers f ie ld  reuses produced water f o r  steam generat i  on a f t e r  extensive 

treatment. However, water produced a t  the Midway-Sunset f i e l d  i s  extremely 

h igh  i n  d issolved s o l i d s  and hardness and cannot be economical ly,  t rea ted  

for  r e i n j e c t i o n  use as b o i l e r  feedstock." Br ines produced from the 

Midway-Sunset f i e l d  are disposed o f  i n  evaporat ion ponds t o  avoid contam- 

i n a t i o n  o f  surface and ground waters.'' Steanf l  ood operat ions r e q u i r i n g  

water from outs ide  sources cou ld  severely tax a v a i l  able water resources i n  



the  surroundirlg area. P r i o r  commitments o f  a v a i l  ab le  -water suppl i e s  coul d 

impede the development o f  enhanced recovery p ro jec ts  i n  pa r t s  o f  Kern 

County. 

Contamination of groundwater sources through leaks i n  we1 1 casings 

genera l ly  i s  a concern i n  pressur ized i n j e c t i o n  operat ions and o i l  produc- 

t i o n  i n  general. However, due t o  the essen t ia l  l a c k  o f  po tab le  groundwater 

i n  Kern County, the po ten t ia l  f o r  water qua1 i t y  damage i s  g r e a t l y  reduced. 

S p i l l s  of o i l  o r  produced b r i n e  cou ld  occur as the r e s u l t  o f  accidents 

a t  the wellhead, storage f a c i l i t i e s ,  o r  along the t ranspor ta t i ons  route.  

The contaminat ion of surface waters due t o  s p i l l s  i s  a concern on ly  i n  

1 i m i  ted sect ions o f  the county, due t o  the s c a r c i t y  o f  perennial  streams. 

I n  areas where useable water i s  present,  s p i l l  age o f  l a r g e  volumes o f  o i l  

o r  b r i n e  could have. serious impacts on aquat ic  and t e r r e s t r i a l  species, 

causing stunted growth o r  death. 

Leachates from scrubber sludge a1 so cou ld  con t r i bu te  t o  water 

p o l l  u t ion .  The disturbance o f  the sur face dur ing  cons t ruc t i on  could impact 

streams by increasing erosion and s i l  t a t i o n .  These disturbances would be 

o f  concern only i n  par ts  o f  the county where surface water- i s  present. 

Most e x i s t i n g  streams are a1 ready h igh  i n  d isso lved sol i d s  due t o  natura l  

sources. 

Sol i d Waste Impacts 

The primary sol i d  waste associated w i t h  steamfl oodi ng i s  s l  udge, 

produced by p o l l  u t i o n  cont ro l  u n i t s  and o n s i t e  processing o f  produced o i l .  

Since o i l  produced by steam f l ood ing  does no t  r e q u i r e  upgrading before 

t ranspor ta t ion ,  the most s i g n i f i c a n t  source o f  sludge i s  the pol  1 u t i o n  

con t ro l  equipment. Control  o f  sul f u r  emi s s i  ons i s  o f  p a r t i c u l  a r  

importance. Assuming an average s u l f u r  content  o f  1.5% i n  the o i l  burned 

fo r  steam generat ion and 90% s u r f u r  removal e f f i c i e n c y ,  the 50,000 BPD case 

would generate approximately 367 TPD o f  wet sludge from a t y p i c a l  l ime- 

stone FGD scrubber. The 200,000 BPD case would generate 1,468 TPD from 

t h i s  source. 

Other s o l i d  wastes generated by steamflooding operat ions i nc lude  

d r i l l i n g  muds and f ines ,  and wastes from s i t e  preparat ion.  D r i l l i n g  muds 

and scrubber s l  udge may conta in  t o x i c  substances which cou ld  po ten t i  a1 1 y 



degrade water qual i ty.  However, sol id wastes generated by this a1 t e rna t i  ve 

are generally l e s s  hazardous and of much smaller volume than those produced 

by the oi l  shale a1 ternat ive .  

Land Use Impacts 

The production of 50,000 BPD of crude oil  would require approximately 

1,100 production wells and 1,400 inject ion wells. A surface area of 

approximately 4,000-5,000 acres  wcpl d be u t i  1 i zed (16,000-20,000 acres 

would be u t i l i zed  for the production of 200,000 BPD of o i l  ). Grazing i s  
the land use most l ike ly  t o  be impacted, a1 though much of the affected area 

could be used simul taneously for  grazi ng i f  hazardous areas  ( i .e., 

machinery and landf i l l  s) were fenced of f .  Grading and recontouri ng could 

degrade 1 and qual i ty  by accelerating erosion and increasing the potenti a1 
fo r  muds1 ides.  Reclamation procedllres and proper contouring woul d m i  t i  gate 

these effects .  Subsidence may resu l t  from oi l  and water removal. T h i s  i s  
1 ess  l ike ly  than in conventional recovery since a large percentage of the 

removed f l u id  volume i s  replaced. Finally,  f lu id  inject ion may increase 

the risk of seismic events. 

Health and Safety .Impacts 

Workers i n  stea~nflooding operations are exposed to  the hazards 

normally associated with o i l  recovery, such as heavy equi pment accidents,  

expl osions, blowouts, f i r e  - and contact with the many organic substances 

found i n  heavy crude o i l .  Additional hazards r e su l t  from the use of pres- 

surized steam, which can r e s u l t  in the release of extremely hot gas i n  the 

event of equipment fa i lure .  Data to quantify the frequency and severity of 

accident occurrences are  not avail abl e for steam injection recovery. 

Ecosystem Impacts 

Ecosystem impacts associated w i t h  enhanced oi l  recovery incl ude the 

disturbance of habi ta ts  and subsequent changes in population dynamics due 

t o  degradation of a i r ,  water, and land. A1 t h o ~ ~ g h  simil a r  impacts are asso- 

ciated with oi l  shale development, the impact of enhanced oi l  recovery on 

the whole i s  l e s s  severe since i t  generally occurs i n  areas which have 

already been developed for oi l  recovery. EOR may a f f ec t  the endangered San 

Joaquin k i t  fox and the blunt-nosed leopard 1 izard by changes in habitats .  

The endangered Cal i fornia condor, whose feedi ng range extends i nto the oi 1 



producing region, would not be s ignif icant ly affected by steamflooding 
operations, since i ts  nesting areas are located outside the, region. The 
condor is  endangered by disturbances of nesting areas rather than 
i nadequate food supply . 
Major Uncertainties 

Air qual i t y  impacts associated w i t h  steam generation may impede the 

use of thermal recovery methods i n  California even a t  the level of 50,000 
BPD increased production. The 200,000 BPD case is  unfeasible due to  
resource 1 imitations and to  a i r  qual i ty , b u t  could be achieved nationwide. 

The proposed Underground Injection Control (UIC) Regul ations coul d impact 
enhanced recovery operations by increasing the cost of construction and 
maintenance as we1 1 as increasing the degree of environment protection. 

Long-Term/Cumul a t ive  Effects 

Fl u i d  injection can resu l t  i n  degradation of groundwater qual i ty i n  

the long term. T h i s  would be of greater concern i n  areas having bet ter  
groundwater qual i ty than Kern County. A i  r qual i ty will undergo cumul a t i  ve 
degradation due to  steam generator emissions, especially of SO2 and NOx. 

Both oil shale production and enhanced oil  recovery will resu l t  i n  

cumulative a i r  quality impacts, b u t  EOR will not generate the large volumes 
of particulate matter associated with oil  shal e crushing, transportation 

and storage. Socioeconomic impacts would be less  fo r  EOR due to predevel- 
opment. However, the estimated potenti a1 oil  reserves recoverable by EOR 

(51 b i l l  ion barrel sI2' are much lower than the estimated, recoverable shale 
oi 1 (600 bi 11 ion barrel s total  ) . EOR has the potenti a1 to  provide an 

alternative l iquid fuel supply i n  the near- t o  mid-term, while oil shale i s  
a mid- t o  1 ong- tern1 a1 ternat i  ve. 

5.1.5 OCS Production 

Oil is produced from the Gulf of Mexico O ~ ~ t e r  Continental Shelf from 

conventional bottom-fixed steel platforms. The two reference cases, as  
discussed i n  Chapter 3, are based on average industry production figures. 

The 50,000 BPD case assumes three platforms and recoverable reserves of 105 

mil 1 ion barrel s ,  whereas 11 platforms and 385 mil 1 ion barrel s are assumed 
for the 200,000 B P D  case. Actual development would depend on the specific 
s i t e  and reserves to  exploited. 

5-29 



Impact o f  O i  1 Spi 11 s i n  the  Marine Environment 

Two major sources o f  pol 1 u t i o n  from OCS product ion may cause 

environmental degradation: o i l  spi  11 s and chronic emissions from rou t ine  

OCS operat ions. Chronic emissions are more e a s i l y  q u a n t i f i e d  than pol 1 u- 

ti on from o i l  spi 11 s and are discussed i n  de ta i  1 1 a ter .  O i  1 spi 11 s cannot 

be predicted, a1 though s p i l l  p robab i l  i t y  can be estimated. 

An ana lys is  o f  o i l  s p i l l s  o f  more than 1 b a r r e l  from 1971 through 1975 

reveals t h a t  97.8% of the  s p i l l s  were o f  l e s s  than 50 b a r r e l s  o f  o i l .  The 

remaining 2.2 percent  of the spi 11 s accounted f o r  92.2% o f  the vol ume o f  

o i l  s p i l l e d .  Out of a t o t a l  Gul f  o f  Mexico product ion o f  1.811 b i l l i o n  

b a r r e l s  i n  t h i s  f i ve-year  period, 50,143 b a r r e l  s were s p i l l e d .  Th is  

amounts t o  0.0028% o f  the  o i l  produced.22 The Department o f  I n t e r i o r  

p ro jec ts  t h a t  f o r  790 m i l l i o n  b a r r e l s  o f  o i l  which may be produced as a 

r e s u l t  of the 1980-1985 Gu l f  o f  Mexico lease sales, there  probably w i l l  be 

3.29 s p i l l s  o f  a t  l e a s t  10,000 ga l l ons  (238 ba r re l  s) each dur ing  the pro- 

duc t ion  l i f e  o f  the  reserves.23 Th is  est imate i s  based on the amount of 

o i l  to be produced and the  mode o f  t r a n s p o r t a t i o n  (p ipe1 ines )  t o  be used. 

Ex t rapo la t i ng  from t h i s  in format ion,  i t  can be pro jec ted t h a t  0.437 and 

1.60 s p i l l s  of greater  than 238 b a r r e l s  are 1 i k e l y  fo r  t h e  50,000 and 

200,000 BPD cases, respect ive ly .  

The environmental impact o f  o i  1 spi 1 1 s va r ies  considerably , depending 

on the nature of the s p i l l ,  the t ranspor t  and behavior o f  the s p i l l e d  o i l  , 
and whether the o i l  contacts vul  nerable resources. I f  s p i l l s  r e s u l t  from 

blowouts a t  the surface, l a rge  amounts o f  o i l  components w i l l  evaporate 

i n t o  the atmosphere. For example, i f  o i l  i s  s p i l l e d  beneath the surface 

from a ruptured pipe1 ine ,  much o f  the o i l  would be taken i n t o  the water 

column. I f  o i l  i s  s p i l l e d  a t  the surface i t  may form s l i c k s  which cover a 

considerable surface area. The r a t e  o f  discharge and du ra t i on  o f  the s p i l l  

a1 so determine the types o f  e f f e c t s  the s p i l l  w i l l  have. S p i l l  t r anspor t  

depends upon such f a c t o r s  as 1 ocat ion , meteor01 ogi  cal cond i t ions  , cur ren ts  

and t ides .  These factors,  as we1 1 as the l o c a t i o n  o f  vulnerable resources, 

w i l l  determine how much damage i s  caused by the s p i l l .  Weather cond i t i ons  

and the nature of the  s p i l l  a lso  w i l l  have a s i g n i f i c a n t  e f f e c t  on the 

e f f i c i ency  of s p i l l  cleanup. Analys is  by the Bureau of Land Management 

(BLM) shows t h a t  Gul f  resources such as b i r d s ,  endangered species, and f i s h  



and she1 1 f i s h  are moderately s e n s i t i v e  t o  o i l  s p i l l  s. Non-endangered 

marine mama1 s i n  the Gu l f  have a low s e n s i t i v i t y  t o  o i l  s p i l l s . 2 3  The 

1 i k e l  i hood o f  o i l  spi  11 s from the reference case contac t ing  vul  nerabl e 

resources cannot be pro jec ted  a t  t h i s  time. BLM performs o i l  s p i l l  

t r a j e c t o r y  analyses f o r  s p e c i f i c  s i t e s  when they are proposed f o r  leasing.  

A i r  Qua1 i t y  Impacts 

A i r  emissions fro111 OCS operat ions,  d is regard ing  emissions from s p i l l  s 

and we l l  f i r e s ,  are presented i n  Tab1 e 5-7. These emissions r e s u l t  p r i -  

m a r i l y  from fue l  combustion f o r  power generat ion, and o i l  storage and 

processing and are uncon t ro l l  ed. USGS regu la t i ons  promul gated on March 7, 

1980 (45 FR 15128) es tab l ished exemption formulae t o  determine whether a 

r i g  i s  sub jec t  t o  p o l l u t i o n  con t ro l  requirements, based on est imated emis- 

s ions  and the d is tance from the r i g  t o  the  shore. Based on these formulae 

and pro jec ted  emissions, c o n t r o l s  would no t  be requ i red  i f  the p la t fo rms  

were 13.6 m i l e s  o r  more o f fshore .  It i s  assumed f o r  t h i s  d iscussion t h a t  

reference case product ion occurs a t  s u f f i c i e n t  d is tance from the coast  t o  

a1 1 ow uncon t ro l l  ed emissions. I f  operat ions were near coasta l  areas w i t h  

poor a i r  q u a l i t y ,  c o n t r o l s  probably would be required. A i r  emissions a1 so 

may r e s u l t  from we l l  f i r e s  o r  o i l  s p i l l  s. I f  a gas blowout were t o  occur, 

methane and o ther  1 i g h t  hydrocarbons would be released as we l l  as p o t e n t i -  

a l l y  t o x i c  amounts o f  hydrogen s u l f i d e .  Natural  gas combustion i s  essen- 
t i a l l y  complete so t h a t  i f  i t  burned only  CO would be produced. O i  1 
combustion i n  an o i l  we1 1 f i r e  genera l l y  i s  ?ncompl e t e  and the re fo re  quan- 

ti t i e s  o f  vo l  a t i l  i zed  petroleum, p a r t i c u l  a te  carbon ,& carbon monoxide, 

n i t r o u s  oxide, sul  f u r  monoxide , and o ther  p a r t i  a1 1 y o x i  d i  zed mat te r  woul d 

be released i n  add i t i on  t o  carbon dioxide, s u l f u r  dioxide, and n i t r o g e n  

dioxide.24 S u l f u r  d iox ide  emissions would n o t  be very h igh  because G u l f  

crudes have a s u l f u r  content  which ranges f rom 0.1 t o  0.5%. I f  s p i l l e d  o i l  

were re leased a t  o r  above the water surface, considerable amounts o f  crude 

v o l a t i l e s  would be evaporated. Evaporation o f  as much as 15% o f  t o t a l  o i l  

s p i l l  ed has been observed. 24 



Table 5-7. Average Da i l y  A i r  Po l l u t an t  Emissions From 

OCS D r i l l  i ng and ~ r o d u c t i o n ~ ~  

Production CO t l C  S02 Par t i cu la tes  

(BPD) (TPD) (TPD) (TPD (TPD) (TPD 

50,000 0.512 3.72 2.75 0.167 0.0340 

A i r  qual i t y  i n  the Gul f  OCS genera l ly  i s  very good and OCS emissions 

should not have any serious impact on a i r  qua l i t y .  Those coastal counties 

w i th  major urban centers have a i r  qual i t y  problems which emissions from OCS 

operations c o ~ l l d  aggravate. The most serious a i r  qual i t y  impacts would 

r e s u l t  from large s p i l l  s o r  o i l  f i r es .  

Ex is t ing  onshore prbzessing f a c i l i t i e s  i n  the Gulf o f  Mexico are 

s u f f i c i e n t  t o  hand1 e new Gul f o i l  production. 'Therefore, emissions from 
. . 

onshore storage and processing f a c i l  i t i e s  are not considered. 

Water Resource Impacts 

OCS operations discharge o i l  and grease from rou t ine  operations. EPA 

standards f o r  new OCS sources l i m i t  o i l  and grease discharges i n  produced 

water t o  an average o f  30 ppm. Treatment equipment on platforms i n  the 

Gulf has been able to reduce o i l  content i n  water discharges t o  25 ppm. Up 

t o  0.6 bar re l  s o f  formati  on water are produced per bar re l  o f  o i  1 . The 

average t o t a l  d i  ssol ved sol i ds  content o f  formation waters produced o f f -  

shore of Louisiana i s  110,000 ppm as compared w i th  35,000 ppm f o r  normal 

seawater. The dissolved components o f  the produced water have been found 

t o  d iss ipate  very r ap id l y  even i n  ,shallow water and therefore do not 

s i g n i f i c a n t l y  a f f e c t  water qua l i ty .  Some tox ic  metals have been found i n  

formation waters i n  concentrations greater than i n  sea water but  the 

concentrations do not appear to be s i gn i f i can t .  

Water qua l i t y  w i l l  be affected by the disposal of s o l i d  wastes such as 

d r i l l  i ng  muds and cut t ings.  These mater ia ls  are discharged from the 

plat form i n t o  the water. Approximately 39,000 cubic yards (82,000 tons, 

assuming an average density o f  2.5 g/cc) o f  d r i l l  cu t t i ngs  and 75,000 tons 

o f  d r i l l  i ng niud w i l l  be disposed o f  i n  the f i r s t  year from the three p la t -  



forms of the 50,000 BPD case. Cu t t i ngs  and mud from d r i l l i n g  a s i n g l e  wel l  

cou ld  be expected to produce a t u r b i d i t y  plume extending over a m i l e  i n  

length ,  depending on weather and water  condition^.'^ I f  2 1  w e l l s  are 

d r i l l e d  consecut ive ly  from one p la t fo rm,  a t u r b i d i t y  plume would be present  

f o r  more than 500 days. Large q u a n t i t i e s  of sediment a l so  are suspended 

dur ing  pipe1 ine placement and b u r i a l .  These sediments may a f f e c t  benth ic  

organisms adversely by bury ing them. 

O i l  s p i l l s  can in t roduce l a r g e  q u a n t i t i e s  o f  organic compounds i n t o  

t h e  water co l  umn. Large volumes o f  water u l t i m a t e l y  d i l u t e  the o i l  as i t  

i s  dispersed. The o i l  i s  degraded over t ime by microorganisms and chemical 

weathering. I n  shal low areas o i l  may become entrapped i n  bottom sediments 

and be resuspended dur ing  storms. 

Past  G u l f  OCS operat ions i n d i c a t e  t h a t  a l though shor t - term water 

qua1 i t y  impacts may be severe, o i l  product ion does not  have s i g n i f i c a n t  

long-term adverse e f f e c t s  on water q u a l i t y .  24 

Sol i d  Waste Impacts 

D r i l l  i n g  muds and c u t t i n g s  are produced as sol i d  wastes from OCS 

operat ions and are discharged i n t o  the  Gu l f  from product ion p lat forms.  

Th i s  disposal r e s u l t s  i n  increased t u r b i d i t y  as noted e a r l i e r .  Such d i s -  

posal a lso  may have adverse e f f e c t s  on benth ic  organisms. This  i s  

especia l  1 y s i g n i f i c a n t  i n  p roduct ive  hard-bottom areas such as cora l  ree fs .  

BLM usua l l y  imposes r e s t r i c t i o n s  on s o l i d  waste disposal and/or p l a t f o r m  

s i t i n g  i n  p roduct ive  hard-bottom areas t o  minimize these adverse impacts. 24 

Land Use Impacts 

Approximately 5 acres w i l l  be requ i red  t o  prov ide a nav iga t iona l  buf-  

f e r  zone around each platform.24 This w i l l  temporar i l y  remove 15 acres and 

55 acres o f  water and seaf l  oor from commercial f i s h i n g  f o r  the 50,000 BPD 

and 200,000 BPD cases, respect ive ly .  P lat forms are removed when product ion  

ends and w e l l s  are plugged below the  sea f l o o r .  Add i t i ona l  l and  should no t  

be requ i red  f o r  onshore support, storage, o r  processing f a c i l  i t i e s  because 

adequate f a c i l  i t i e s  a1 ready e x i  s t  i n  the Gul f area. Add i t i ona l  onshore 

l and  cou ld  be requ i red  i f  extensive development took p lace i n  the eas tern  

G u l f  because t h i s  area does not  c u r r e n t l y  support much OCS a c t i v i t y .  



Occupational Health and Safety 

From 1970 through 1976, 102 f a t a l i t i e s  and 162 i n j u r i e s  were 

associated w i t h  Gul f OCS operat ions resul  ti ng f r an  blowouts, f i r e s  and 

explosions, and misce l l  aneous accidents such as fa1 1 s, drowning, and being 

struck by f a l l i n g  objects.24 Total o i l  production during t h i s  time per iod 

was 2.6 b i l l  i o n  barrel  s. Exposure t o  crude o i l  a1 so may pose a r i s k  t o  

health due t o  the carcinogenic po ten t ia l  o f  components such as po lycyc l i c  

aromatic hydrocarbons (PAH) found i n  crude o i  1 s . 
Ecosystem Impacts 

OCS o i l  production w i l l  a f f e c t  the Gul f of Mexico ecosystem. Low 

l eve l s  o f  o i l  and grease i n  the immediate v i c i n i t y  o f  platforms could have 

some chronic e f f e c t  on aquatic populations, bu t  the actual ef fects are not  

wel l  understood. Platforms w i l l  serve as a r t i f i c i a l  reefs  and thus w i l l  

dramati cal  l y  increase 1 ocal mari ne p roduc t i v i t y  . Reef areas general 1 y show 

a marked increase i n  occurrence and d i ve rs i t y  o f  species. Large, f ree- 

swimming f i s h  are a t t rac ted  t o  p lat forms w i t h i n  a few days, and smaller 

organisms accumulate over longer periods o f  time. For t h i s  reason, p l a t -  

forms a t t r a c t  much of the sport  f i sh i ng  i n  the Gulf. The most serious 

ecosystem e f f ec t s  which w i l l  be associated w i t h  OCS development w i l l  r e s u l t  

from o i l  s p i l l s .  

Sp i l l ed  o i l  may pe rs i s t  i n  the aquatic environment f o r  several years. 

Vol a t i l e  aromatics are h igh ly  tox ic  and other 1 ow-boil i ng hydrocarbons may 

also be tox ic .  O i l  from a s p i l l  may have acutely tox ic  e f f ec t s  which 

r e s u l t  i n  the death of- organi sms, or  i t  may produce sublethal t ox i c  

e f fec ts .  Lethal e f f ec t s  general 1 y resul t from the o i  1 i n t e r f e r i n g  w i t h  

such c e l l  u l  a r  and subcell u l  ar  processes as membrane a c t i v i t i e s .  Sub1 ethal  

e f f ec t s  can be o f  a s im i l a r  nature and can a f f e c t  behavior, increase sus- 

c e p t i b i l  i t y  t o  disease, reduce photosynthesis and f e r t i l i t y ,  and cause 

abnornial devel opment. The e f f ec t s  u l  t imate ly  may a f f e c t  the survival o f  

ind iv idua ls  and may change populat ion dynamics and equ i l  i b r i a .  26 

Hydrocarbons may be ingested by most marine organisms. The chronic 

e f fec ts  o f  such incorporat ion o f  hydrocarbons, and s p e c i f i c a l l y  carcino- 

gens, are not  wel l  understood, bu t  are a cause for concern. Concern has 



a1 so been expressed regarding the p o t e n t i a l  fo r  accumulation o f  these com- 

pounds i n  the food chain, as has occurred, w i t h  ch lo r ina ted  hydrocarbons. 

Evidence ind i ca tes  t h a t  t h i s  w i l l  no t  occur a1 though no f i r m  conclusions 

can be drawn a t  t h i s  time. A1 though i t  has been found t h a t  o i l  s p i l l e d  i n  

a s a l t  marsh accumulates i n  almost a l l  organisms i n  the marsh, some species 

recover compl e t e l y  from the hydrocarbon contami nat ion  w i t h  t ime. 26 

Weathered, h igh  b o i l  i n g  f r a c t i o n s  o f  o i l  may a f f e c t  i n d i v i d u a l  s and 

populat ions by coat ing organisms w i t h  o i l .  B i rds  are espec ia l l y  suscep- 

t i b l e  t o  coat ing, the  o i l  f o u l i n g  t h e i r  feathers, causing l o s s  o f  t h e i r  

a b i l i t y  to f ly,  keep warm and f l o a t .  The b i r d s  may s u f f e r  t o x i c  e f f e c t s  

from inges t ing  o i l .  D iv ing  duck populat ions are most suscept ib le t o  o i l  

s p i l l s  as they seem t o  be a t t r a c t e d  t o  s l i c k s .  O i l  may a f f e c t  marine mam- 

mal s by coat ing r e s p i r a t o r y  passages and f o 1 ~ 1  i ng bal een p lates.  I nges t ion  

o f  o i l  and organisms contaminated by o i l  could have t o x i c  e f f e c t s .  Adverse 

e f f e c t s  on i n d i v i d u a l s ,  i f  they occur, may s i g n i f i c a n t l y  a f f e c t  marine 

mama1 populat ions due to t h e i r  1 i m i  ted  occurrence and d i  s t r i b u t i o n .  2 4 

Coating should not  be a problem f o r  benth ic  organisms, except those i n  the 

t i d a l  zone, a1 though these organisms probably w i l l  i nges t  o i l  because they 

are usual l y  f i l  t e r  feeders. 

O i  1 s p i l l  s genera l ly  do no t  have s i g n i f i c a n t  e f f e c t s  on free-swimming 

organisms such as f i s h  and shrimp because they can avoid o i l  s l  icks.  

F l  avor t a i n t i n g  may occur through inges t ion  o f  contami nated organisms 

a1 though widespread t a i n t i  r(g o f  f i s h  and shrimp catches has no t  been 

observed i n  the Gul f. O i l  s p i l l  s, however, may have s i g n i f i c a n t  impact on 

f i s h  l a rvae  because they are not  h i g h l y  mobi le and are much more s e n s i t i v e  

t o  t o x i c  e f fec ts .  Large po r t i ons  o f  a year c lass  may be a f f e c t e d  i n  the 

l o c a t i o n  o f  a s p i l l ,  reducing the popu la t ion  i n  future years. This type o f  

e f f e c t  i s  most s i g n i f i c a n t  when s p i l l s  reach es tuar ine  spawning grounds and 

nurser ies.  -These areas support except iona l ly  product ive communities and 

are h i g h l y  suscept ib le  t o  o i l  s p i l l  damage. 

Major l l nce r ta i  n t i e s  

It i s  d i f f i c u l t  t o  p r e d i c t  the environmental e f f e c t s  which w i l l  r e s u l t  

from o i l  s p i l l  s except on a s i  t e - s p e c i f i c  basis which incorporates t i des ,  

cur rents ,  weather cond i t ions ,  and the 1 oca t ion  o f  vul  nerabl e resources. 



S i  t e - s p e c i f i c  s p i l l  t r a j e c t o r y  analyses can be used t o  est imate the  proba- 

b i l i t y  of o i l  s p i l l  occurrence and t ranspor t  once a  spec i f i c  s i t e  has been 

chosen. 

Long-term Cumul a t i  ve Impacts 

Low-level re1 eases o f  a i r  and water pol 1  u tan ts  may have very l o c a l  i z e d  

e f f e c t s  on a i r  and water q u a l i t y  .and may have chron ic  e f f e c t s  on b i o l o g i c a l  

communities. O i l  s p i l l s  may s i g n i f i c a n t l y  a f f e c t  a i r  and water qual i t y  and 

b i o l o g i c a l  communities i n  the area o f  a  s p i l l .  S p i l l e d  o i l  may p e r s i s t  i n  

an area f o r  several years and may s h i f t  species composit ion and d i s t r i b u -  

t i o n  away f r a n  h a b i t a t s  rendered unsu i tab le  by o i l  contamination. 26 

5.1.6 Coal L i q u e f a c t i o n  by SRC I 1  

SRC I 1  i s a  non-catal y t i c  hydro1 i quefac t ion  process which produces 

fue l  o i l  f r a n  coal, w i t h  byproducts o f  1  i q u i d  butane, LPG, SNG, sul  f u r  and 

ammonia. The d iscussion which fo l l ows  assesses the impact o f  two produc- 

t i o n  l eve l s :  50,000 BPD and 200,000 BPD. These l e v e l s  would r e q u i r e  t h e  

i n p u t  o f  16,700 TPD and 66,800 TPD o f  coal respect ive ly .  The reference 

case i s  loca ted  i n  Monongalia County, West V i r g i n i a .  

A i r  Qua1 i t y  Impacts 

A i r  qual i t y  impacts associated w i t h  coal 1  i que fac t i  on i n c l  ude ( 1 )  

p a r t i c u l a t e  generat ion from the mining, t ranspor ta t ion ,  and prepara t ion  o f  

coal ; ( 2 )  p l a n t  emissions o f  c r i t e r i a  p o l l u t a n t s  (SO,, NO,, HC, CO and 

p a r t i c u l a t e s ) ,  s u l f u r  compounds, organics and t race  elements; and (3 )  

hydrocarbon emissions from product storage and t ranspor ta t i on .  

The reference case p lan ts  are suppl ied by P i t t s b u r g h  coal produced i n  

underground mines. Mine vents emi t  hydrocarbon gases ( c h i e f l y  methane) and 

p a r t i c u l a t e s .  Methane may be re1 eased o r  f lared.  P a r t i c u l a t e s  are 

generated by coal t ranspor ta t i on  and prepara t ion  as we l l .  Spraying o f  

water o r  polymers can be used t o  p a r t i a l l y  con t ro l  these emissions. 

The 1  i q u e f a c t i o n  p lan ts  w i l l  produce a  number o f  emissions r e q u i r i n g  

con t ro l .  Among these are SO2, NOx, HC, CO and p a r t i c u l  ates. Tab1 e  5-8 

summarizes p l  ant-wi de emissions ( w i  t h  con t ro l  s)  of these pol 1  u tan ts  f o r  the  

two reference case product ion 1  eve1 s. The sumnary i ncl  udes those emi ssions 

generated by coal p repara t ion  a t  t he  SRC I1  p l a n t  s i t e .  



Table 5-8. Emission of C r i t e r i a  P o l l u t a n t s  From SRC I 1  
r. -, 

Fuel O i l  
Product ion (BPD) 

These emission leve l  s cou ld  have a s i g n i f i c a n t  impact on regional  a i r  

qual i ty.  The most s i g n i f i c a n t  c r i t e r i a  pol 1 u tants  emi t ted  are SO2 and 

p a r t i c u l a t e s .  Several count ies adjacent t o  Monongal i a  County exceed the 

primary a i r  qual i t y  standards f o r  these p o l l  utants. Model i ng  r e s u l t s  f o r  a 

proposed 14,000 BPD SRC I 1  p l a n t  i n  Monongalia County i n d i c a t e  t h a t  94% o f  

the a v a i l a b l e  PSD increment f o r  t o t a l  suspended p a r t i c u l a t e s  would be used 

up by t h i s  p lan t .  28 

I n  add i t i on  t o  the c r i t e r i a  p o l l u t a n t s ,  l i q u e f a c t i o n  p l a n t  emissions 

may conta in  t race  metal s and organometall i c  compounds, polynucl ear aromatic 

hydrocarbons (PAH), aromatic amines and he te rocyc l i c  sul f u r  compounds. 

These mater i  a1 s may have 1 ong- term cumul a t i v e  impacts on pub1 i c  heal t h  a t  

1 ow 1 evel s o f  exposure. 

The storage and t ranspor ta t i on  o f  hydrocarbons can r e s u l t  i n  t h e i r  

re lease i n t o  the atmosphere due t o  evaporation, s p i l l s  and leaks. F u g i t i v e  

emissions from the 1 i que fac t i on  operat ions would a1 so re1 ease hydrocarbons. 

Hydrocarbons combine w i t h  NOx i n  the presence o f  1 i g h t  t o  form photo- 

chemical oxidants. The est imated hydrocarbon emissions from a proposed 

14,000 BPD p l a n t  are small i n  comparison t o  the background l e v e l s  i n  

Monongal i a county .28 However, the background ozone 1 evel s f o r  the area are 

s u f f i c i e n t l y  h igh  t h a t  a small increase i n  hydrocarbon emissions cou ld  

r e s u l t  i n  v i o l a t i o n  o f  NAAQS pr imary ozone standards. 

Water Resource Impacts 

The SRC I 1  p l a n t s  would requ i re  a water i n p u t  o f  238,094 BPD (10,066 

a c r e - f t l y e a r )  f o r  the product ion of 50,300 BPD, and 952,376 BPD (40,264 

a c r e - f t l y e a r )  o f  water f o r  the product ion o f  201,200 BPD. Water ava i l  a b i l -  

i t y  cou ld  p o t e n t i a l l y  impede the development o f  l i q u e f a c t i o n  f a c i l i t i e s  a t  



the  reference product ion l eve ls .  Surface water i s  the pr imary i n d u s t r i a l  

water source i n  the region. 

Water pol 1 u t i o n  impacts may occur as the r e s u l t  of mine drainage, 

accidental l i q u e f a c t i o n  p l a n t  discharges o r  leach ing from sol i d  waste d i  s- 

posal s i t e s .  Acid mine drainage has already caused severe water qua1 i t y  

degradation i n  the  Monongahela and o ther  West V i r g i n i a  r i v e r s .  The r e f e r -  

ence cases would requ i re  the underground mining of 16,700 t o  66,800 TPD o f  

coal. The m i n i  ng e f f l  uents associated w i t h  these product ion 1 eve1 s are  

shown i n  Table 5-9. 

Tab1 e 5-9. Coal M i  n l  ng Wastewater E f f l  uents, Underground ~i n i  ng2' (TPD) 

Coal Product ion Level 
16,700 TPD 66,800 TPD 

Total  I r o n  
Suspended I r o n  
Di  s sol ved I r o n  
Manganese 
A1 umi num 
Zinc 
Nickel 
TDS 
TSS 
Hardness 
SIJ~ f a t e  
Ammon i a 
S t r o n t i  urn 
Chl o r i  de 
F1 u o r i  de 

The SRC I 1  reference case p lan ts  are assumed t o  have a zero discharge 

design. A1 1 wastewater, i ncl  u d i  ng b o i l  e r  and cool i ng tower b l  owdown water 

and process water i s  t rea ted  and recycled i n  the p lan t .  Water which i s  too 

concentrated f o r  reuse i s  evaporated i n  l i n e d  ponds. Surface and ground- 

water impacts could r e s u l t  from equipment leaks, leaks  i n  evaporat ion . pond . 

1 i ners, l'l oodi ng o f  evaporat ion ponds dur ing  f requent  downpours, o r  o t h e r  

accidental s p i l l  s. L i q u i d  wastes generated by the  1 i que fac t i on  p lan ts  w i l l  

conta in a number of hazardous substances, such as ammonia, hydrogen s u l -  

f ide ,  t o x i c  t race metal s, phenol s, aromatic hydrocarbons, thiophenes, 

aromatic ami nes and o ther  organic compounds .29 The accidenta l  re1 ease o f  



these compounds i n t o  surface water o r  t h e i r  perco la t ion i n t o  groundwater 

could ser iously degrade the water qua l i t y  and threaten aquatic and land 

species. 

Another potent ia l  source o f  water contamination a t  the p lan t  s i t e  i s  

leaching oC hazardous mater ia l  s from sol i d  waste disposal areas. Sol i d  

wastes such as coal ash, coal refuse and sludges from p o l l u t i o n  cont ro l  

devices contain hazardous substances which could degrade water qua1 i t y  . 
This problem also i s  present i n  the o i l  shale a l te rna t i ve ,  although the 

vol ume o f  spent shale generated i s  considerably greater than the sol i d  

wastes produced by 1 i quefac ti on. 

Sol i d  Waste Impacts 

Coal 1 iquefact ion plants w i l l  generate 1 arge vol umes o f  sol i d  wastes 

requ i r ing  disposal . The 1 argest sol i d  waste stream from the p lan t  would be 

the gasi f i e r  slag stream, Other sol i d  waste streams i ncl  ude tramp i r o n  and 

coal refuse, sludge frail t a i l  ing  ponds and water treatment modules, mineral 

ash, and oxidized sol i d s  from inc inera t ion  o f  wastewater treatment 

residues.29 The 50,000 BPD f a c i l  i t y  would generate 6,890 TPD o f  sol i d  

waste and the 200,000 BPD f a c i l i t y  27,560 TPD. 

So l id  wastes can impact the environment d i r e c t l y  by a f f ec t i ng  land us2 

options and changing land contour and surface vegetation. They can have 

i nd i r ec t  impacts on the a i r  due t o  wind erosion, and water, due t o  

1 eachi ng. 

Both l i que fac t i on  and o i l  shale production create la rge  volumes o f  

sol i d  wastes, a1 though o i l  shale operations produce a greater vol m e  o f  

sol i d  wastes per bar re l  o f  o i  1 produced. 

Land Use Impacts 

Coal mining can impact land use by causing subsidence o r  by damaging 

surface vegetat ion through mine runoff .  L iquefact ion p l an t s  (process area 

and coal storage only) w i l l  requ i re  approximdely 400 acres o f  land f o r  the 

50,000 BPD production case and 1,600 acres of land f o r  the 200,000 BPD 

production case. 'The disposal of sol i d  wastes woul d requi r e  the commitment 

o f  250 t o  525 acres f o r  the 50,000 BPD p r o d ~ ~ c t i o n  l eve l ,  and 1,000 t o  2,100 

acres f o r  the 200,000 BPD production leve l .  2 9 



Ecosystem Impacts 

Mine runof f  has an adverse impact on aquatic ecosystems, and a1 so niay 

affect land animals depending on the a f fec ted  waters. Surface waters i n  

the reference case area are already badly degraded due to mine runof f .  

The hazardous substances associated w i t h  1 i quefaction, such as PAH, t ox i c  

t race elements, and various organic ahemical s could r e s u l t  'in adverse long- 

term e f f ec t s  on animal and p l an t  populat ions i f  released i n t o  the environ- 

ment by a i r  emissions o r  accidental l i q u i d  o r  leachate discharges. S ign i f -  

i can t  increases i n  water consumption could impact aquatic ecosystems dur ing 

1 ow-fl ow periods. 

Health and Safety Impacts 

The most s i g n i f i c a n t  potent ia l  heal t h  impacts of coal 1 iquefact ion are 

those re1 ated to chemical hazards. Known and suspected ca rc i  nogens have 

been i den t i  f i ed  i n  coal conversion process streams, i n c l  uding various 

polycycl i c  aromatic hydrocarbons (PAH), hetero- and carbonyl-polycycl i c  

compounds, aromatic ami nes and inorganic t race elements. 30 

Severe operat i  ng condit ions such as high temperature and pressure tend 

t o  r e s u l t  i n  the formation o f  polycycl i c  organic molecules, many o f  which 

are considered hazardous. S i  nce 1 iquefact ion processes use more severe 

operating condi t ions than the production o f  shale o i l  , petroleum o r  

biomass-alcohol , i t  may be i n fe r red  t h a t  the potent ia l  for hazardous chem- 

i c a l  formation i s  greater f o r  the 1 iquefact ion a1 ternat ive.  This seems t o  

be supported by a study being performed by E. I. du Pont de Nemours and Co., 

Inc. f o r  DOE, which compares the hea l th  e f f ec t s  of various synthet ic crude 

o i l s .  Prel iminary resu l t s  ind ica te  t h a t  coal-derived l i q u i d s  show a 

greater hazard potent ia l  than shale-derived l i q u i d s ,  which i n  t u rn  are more 

hazardous than petroleum f rac t ions.  These f ind ings are based on mutagenic- 

i t y  and tumor i n i t i a t i o n  tests.31 (The study tes ted H-Coal material s 

rather than SRC- I  I 1 iquids. ) 

I ndus t r i a l  workers i n  1 iquefact ion p l  ants may be exposed t o  hazardous 

chemicals i n  the work environment by inha la t ion  o r  dermal exposure. Low- 

leve l  exposllre over long periods could impact employee health. The release 

of low 1 eve1 s o f  these s~lbstances i n t o  the ambient a i r  could have long-term 

e f f ec t s  on pub1 i c  hea l th  i n  the surrounding region. Pub1 i c  heal t h  a1 so may 



be impacted by contaminat ion o f  sur face o r  groundwater by hazardous sub- 

stances. Several process chemical s, such as c e r t a i n  types o f  po lycyc l  i c 

organics and arsenic,  are be l ieved t o  be cancer agents. 

Workers may be exposed to sa fe ty  hazards associated w i t h  h i g h  

temperdture and pressure operat ions,  the  use of heavy equipment, f i r e  and 

explos ion hazards, and equipment f a i l u r e .  Due to the developmental na ture  

o f  the technology, data are n o t  a v a i l a b l e  t o  q u a n t i f y  these hazards. 

Major  Unce r ta in t i es  

The adequacy o f  wastewater c o n t r o l  designs t o  c lean produced waste 

waters e f f e c t i v e l y  i s  uncer ta in.  The e f fec t i veness  o f  1 ined evaporat ion 

ponds f o r  the containment o f  hazardous waste waters i s  unce r ta in  due to the 

p o s s i b i l i t y  o f  l i n e r  f a i l u r e  and f lood ing .  Six  o r  more inches o f  water 

have f a l l e n  i n  a 24-hour per iod  i n  the  region.  A i r  emissions such as 

sul  f u r  compounds and condensi b l e  t a r s  may undergo chemical reac t i ons  a f t e r  

emission , posing unce r ta i  n heal t h  r i sks. The ab i  1 i ty o f  t race  element 

con t ro l  devices (such as those used by the  e l e c t r o p l a t i n g  i n d u s t r i e s )  t o  

e f f e c t i v e l y  con t ro l  these p o l l u t a n t s  i n  a hydrocarbon a i r  stream i s  

uncer ta i  n ." Organic compounds present  i n  1 i quefac t ion  processes requ i  r e  

f u r t h e r  h e a l t h  e f f e c t s  tes t i ng .  

Long-Term/Cumul a t i v e  Impacts 

Long-term degradat ion o f  a i r  and water resources may r e s u l t  from the  

var ious  e f f l  uents o f  the min ing and 1 i q u e f a c t i o n  o f  coal .  O f  p a r t i c u l a r  

importance i s  the problem o f  long-term exposure t o  p o t e n t i a l  carcinogens i n  

p l a n t  emissions and products, which may have adverse a f f e c t s  a t  low l e v e l s .  

5.1.7 Biomass: Ethanol Product ion  i n  Cent ra l  I 1  1 i n o i  s 

The f o l  lowing sec t ion  d i  scusses the environmental impacts o f  ethanol 

product ion from corn based on a p l a n t  design by R. Katzen Associates. 32 

The f i r s t  reference case i s  f o r  14 p l a n t s  to be loca ted i n  c e n t r a l  

I l l i n o i s ,  p rod l~c ing  50,500 BPD o f  e tha r~o l  . The second case i s  f o r  56 

p lan ts  which would produce 202,000 BPD o f  ethanol.  The 14-pl an t  case would 

requ i re  an i n p u t  o f  824,600 bushel s o f  corn lday and would burn 4,155 TPD o f  

I l l i n o i s  No. 6 coal f o r  process hea t  ( i  .e., f o r  cooking the  mash, fermen- 

t a t i o n  heat  and o ther  p l a n t  processes). The 56-pl a n t  case would r e q u i r e  

3,300,000 bushels o f  corn  d a i l y ,  and would burn  16,620 TPD o f  coal .  

5-41 



The ba r re l  - fo r -ba r re l  equival ence o f  ethanol to p e t r o l  eum was set  

a r b i t r a r i l y ,  as the s implest  case, which can be scaled as desired. I f  a 

Btu  equivalence i s  desired, then the ethanol p l a n t  would need t o  produce 

about 60% more (us ing gas01 ine  equivalency) o r  from 65 t o  90% more (us ing  

petroleum equivalency) . A case can be made for  e i t h e r .  I f  veh ic l  e-mi 1 es 

i s  used as the equivalence c r i t e r i o n ,  then the  Btu r a t i o  would be appro- 

p r i a t e ,  provided the demand-price e l a s t i c i t y  e f fec ts  are neglected. I n  any 

event, a l a r g e r  ethanol product ion capac i ty  would r e s u l t ,  and the emissions 

and res idual  s woul d be increased p r o p o r t i  onate l  y . 
A i r  Qua1 i t y  

The burning o f  coal f o r  steam generat ion would be the most s i g n i f i c a n t  

d i r e c t  source o f  a i r  emissions. Q u a n t i t a t i v e  data on o ther  sources o f  

p l a n t  emissions are n o t  ava i lab le .  Some emissions of 1 i g h t  hydrocarbons 

could be expected from the fermentat ion and d i s t i l l  a t i o n  processes. 

P a r t i c u l a t e  emissions should not  be h igh  because a wet m i l l i n g  process i s  

used. Es t ima ted  a i r  emissions f o r  t he  14-plant  and 56-pl an t  cases are 
2 shown i n  Table 5-10. I f  95% removal i s  assumed, SO emissions would be 

reduced t o  7.3 and 29.2 .TPD f o r  the two cases. P a r t i c u l a t e  emissions would 

be negl i g ' i b le  because o f  f i l t r a t i o n .  which w i l l  remove p a r t i c l e s  down t o  1 

m i  cron . 

Table 5-10. Biomass/Al coho1 Emissions 

No. o f  Ethanol Coal  mi s s i  ons33 (TPD ) 
P lants  Product ion Burned SO2 C02 P a r t i c u l a t e s  

14 50,500 4,155 7.3 7,472 N e g l i g i b l e  

56 202,000 16,620 29.2 29,888 N e g l i g i b l e  



Several urban areas i n  central  I l l i n o i s  v i o l  ate NAAQS standards f o r  

SO2. Par t i cu la te  standards are v i o l a ted  i n  a number of counties i n  the 

region. Emissions from coa l - f i  red boi 1 ers  woul d require control  s t o  pre- 

vent damaging a i r  qua1 i t y  impacts. The release o f  la rge volumes o f  C02 

i n t o  the atmosphere i s  be1 ieved t o  have the po ten t ia l  f o r  causing global 
c l  i lnat ic  changes. . 

I n d i r e c t  emissions associated w i th  ethanol production from corn 

i ncl ude pa r t i cu l  ate generation from agr icu l  t u ra l  a c t i v i t i e s  and coal m i  n- 

ing. The amount o f  po l lu tan ts  generated from these non-point sources i s  

d i f f i c u l t  t o  determine. Control methods such as spraying o f  dust- 

generating areas would m i t iga te  the impacts t o  a degree. 

Water Resources and Impacts 

Ethanol production i s  a water- intensive process. The 14-plant case 

w o ~ ~ l d  requ i re  3.5 m i l l  i o n  GPD (3,587 acre-feet lyear)  o f  make-up water f o r  

the production plants a1 one. The 56-pl an t  case would consume 14 m i l  1 i o n  

gal 1 onslday (14,348 acre-feet iyear)  . A1 though I 1  1 i n o i s  as a whole has an 

abundant water supply, water occurrence i s sporadic. Several central  and 

southern par ts  o f  the s ta te  do not have su f f i c ien t  quan t i t i es  o f  ground- 

water t o  support even a s ingle 3,600 BPD f a c i l i t y .  Addi t ional  surface 

reservo i rs  would have t o  be constructed i f  surface waters were used. This 

area has a h i  s to ry  o f  pub1 i c  opposi t ion t o  reservo i r  construct ion. Whil e 

groundwater supplies could accomodate the 50,000 BPD case reasonably we l l ,  

the 200,000 BPD case may tax ava i lab le  supply and compete w i th  other 

uses.34 I n  e i t h e r  case, water supply w i l l  be a determining fac to r  i n  

sel ec t ion  and d i s t r i b u t i o n  o f  p l an t  s i tes .  Some aqui fer  drawdown may 

accompany devel opment , a1 though i n  areas where groundwater i s  p l  e n t i  f u l  i t 

i s 1 argel y underdevel oped. 

Corn production i s  a lso water-intensive. No major impacts on water 

resources are expected t o  resu l t ,  however, since the humidity o f  cen t ra l  

I l l i n o i s  i s  s u f f i c i e n t  i n  an average year t o  provide f o r  83 bushel s lacre  

production 1 eve1 s. 

Wastewater from the ethanol p l  ants woul d requi r e  b i o l  ogical  treatment 

before being discharged i n t o  surface streams. The volume o f  wastewater 

requ i r ing  treatment and discharge woul d be approximately 15.4 m i l  1 i o n  GPD 



fo r  the 14-plant case, and 62 m i l l i o n  GPD f o r  the 56-plant case. Such 

1 arge volumes o f  e f f l  uent may pose problems i n  the region inasmuch as 

reaches o f  the r i v e r s  i n  central  I 1  1 i n o i s  are dry or  near ly so f o r  s i gn i f -  

i can t  port ions o f  the year. Water f o r  d i l  u t ion .  o f  t reated e f f l  uents may be 

qu i t e  1 i m i  ted, resul  t i n g  i n  adverse e f f ec t s  on water qua1 i t y  . D i  scharges 

during periods o f  low f low may a1 so hqve a benef ic ia l  e f f e c t  by s t a b i l i z i n g  

water f l  ows . 
Impact on water qua l i t y  would also r e s u l t  from non-point sources 

supplying corn and coal f o r  p l an t  operation. Agr icu l tura l  and coal mine 

runo f f  are the primary sources o f  water degradation i n  I l l i n o i s .  

Agricul t u ra l  runo f f  increases stream s i l  t a t i o n  and contr ibutes pest ic ides 

and nitrogenous f e r t i  1 i zers t o  the aquatic environment . 'The f e r t i  1 i zers 

accelerate eutrophication, resul  t i n g  i n  bad tastes and odors i n  the 

surrounding waters. Runoff from coal mines and coal storage pi1 es a t  the 

p l  ant would cont r ibute  ac id ic  water to freshwater streams. Non-point 

sources of p o l l  u t i on  are more d i f f i c u l t  to cont ro l  than po in t  sources. 

Sol i d  Waste Impacts 

Coal ash would be generated by the coal - f i r e d  boi 1 e r  un i t s  a t  the ra te  

o f  384 TPD f o r  the 14-pl ant case, and 1,536 TPD for the  56-plant case. 

Coal ash requires proper disposal or  recyc l ing to prevent leachate contam- 

i na t i on  o f  surface and groundwaters. Ethanol production w i l l  produce 

s i gn i f i can t  quant i t ies  o f  two marketabl e byproducts. D i  s t i l l  e r  dark grains 

can be sold as animal feed. The 14-plant case w i l l  produce 7,514 TPD o f  

the byproduct. Pmmonium sul fate,  which could be sold as f e r t i l  i ze r ,  would 

be produced a t  a r a te  of 442 TPD (14-plant case). The sale and use o f  

generated sol i d  "wastes" i s  a pos i t i ve  environmental character i  s t i  c o f  

ethanol production. 

Coal mining w i l l  produce overburden and f ines requ i r ing proper dis- 

posal or  reclamation procedures to prevent adverse land and water impacts. 

A i r  and water p o l l  u t i on  control  methods w i l l  produce sludges a t  the plants. 

Sludges from b io log ica l  water treatment may be used as f e r t i l  i z e r  i f  prop- 

e r l y  treated. Scrubber s l  udges from f l  ue gas desul f u r i  za t ion can impact 

water qua l i t y  i f  proper disposal procedures are not followed. O i l  shale 

production w i l l  produce much 1 arger vol umes of sol i d  wastes (e.g ., spent 

shal e) than ethanol production and supporting a c t i v i t i e s .  Wastes from 



ethanol product ion are genera l ly  l e s s  hazardous than o i l  shale sol i d  

wastes, and have a greater  p o t e n t i  a1 f o r  recyc l  i ng. 

Land Use Impacts 

Ethanol product ion i s  a 1 and-i n tens ive  process. I 1  1 i noi  s has a 

r e l a t i v e l y  h igh  average product ion r a t i o  of 83 bushels o f  corn per acre. 

A t  t h i s  r a t e  the 50,500 BPD case would requ i re  5,000 square m i les  o f  usable 

a g r i c u l t u r a l  1 and f o r  corn product ion. The 202,000 BPD case would r e q u i r e  

20,000 square m i les  o f  land. Th is  i s  considerably more land area than 

would be requ i red  f o r  o i l  shale product ion; however, the a g r i c u l t u r a l  l a n d  

can be used f o r  the same purpose year a f t e r  year, and can be converted t o  

other  uses r e l a t i v e l y  eas i l y .  Ag r i cu l tu re  i s  already the prime land use i n  

cen t ra l  I l l i n o i s ,  u t i l i z i n g  approximately 90 percent  of the land i n  most 

counties. 

Coal mining and the product ion p l a n t s  themselves a1 so would a f f e c t  

land use. They would impact much smal ler  areas than a g r i c u l t u r e ,  b u t  would 

commit the land t o  energy product ion fo r  longer per iods of time. Reclama- 

t i o n  o f  mined 1 ands i s  necessary both f o r  the product ion o f  o i l  shale and 

coal ; however, the humidity o f  the cen t ra l  I 1  1 i n o i  s c l  inlate would make 

reclamation eas ier  than i n  the more a r i d  West. 

Other land use impacts i nc lude  increased erosion from a g r i c u l t u r a l  and 

mining a c t i v i t i e s ,  and poss ib ly  the subsidence o f  the land surface due t o  

mining. 

Heal th and Safety 

No rlnusual hea l th  and sa fe ty  impacts are expected from ethanol 

production. Typical  mining hazards would be associated w i t h  coal opera- 

t i o n s  support ing the ethanol p lants.  Machinery and p e s t i c i d e  hazards would 

a f f e c t  the support ing farms. Ethanol p l a n t  workers would be sub jec t  t o  

normal i n d u s t r i a l  safety hazards such as machinery accidents and f i r e .  The 

presence of flammable 1 i q u i d s  increases the p r o b a b i l i t y  o f  f i r e  o r  expl o- 

sions. Hydrocarbon fumes (e.g., from gas01 i ne and ethanol ) would requ i re  

i n - p l  an t  con t ro l  s t o  prevent exposure o r  explosion. Safety r i s k s  associ- 

ated w i t h  ethanol  fermentat ion and d i s t i l  1 a t i o n  are expected t o  be l e s s  

serious than those posed by other  techno1 ogy a1 t e r n a t i  ves due t o  1 ess 



severe operating conditions, a1 though data t o  substantiate such a safety 

compari son are not avai 1 abl e . 
Ecosystem Impacts 

The only s i g n i f i c a n t  ecosystem impact o f  ethanol production would be 

changes i n  p l an t  and animal (espec ia l ly  insect )  populat ions resu l t i ng  from 

changes i n  t r ad i t i ona l  crops and land uses. This e f f e c t  would be small i n  

cent ra l  Ill i n o i s  since corn a1 ready i s  a major crop. Degradation o f  a i r  

and water qual i t y  from ethanol production would have a cumulative e f f e c t  on 

the heal t h  and d i s t r i b u t i o n  o f  p lan t  and animal species. The increased use 

o f  pest ic ides would a f f e c t  insect  and b i r d  communities and po ten t i a l l y  

could a f f e c t  animals f u r t he r  up the food chain, inc lud ing humans. 

Major Uncerta int ies 

A major uncerta inty i n  assessing the impact of ethanol production i s  

whether the coal and corn used f o r  ethanol p lants  w i l l  come e n t i r e l y  from 

new production o r  by divers ion o f  the products from ex i s t i ng  destinations. 

Although f o r  the sake o f  comparison i t  must be assumed tha t  the feedstock 

w i l l  come from new production, i n  real  i t y  corn suppl i e s  may be obtained by 

decreasing exports o r  f ran  surpluses normally kept o f f  the market to pro- 

t e c t  prices, ra ther  than from increased acreage. Many o f  the impacts 

discussed above would be mi t igated t o  the extent t ha t  cu r ren t  production 

l eve l s  and pract ices were used t o  supply the plants. 

The extent to which non-point sources o f  a i r  and water po l l u t i on  would 

impact the environment are d i f f i c u l t  t o  assess quan t i ta t i ve ly .  It i s  known 

however, than non-point agr icu l  t u ra l  and coal mine runoff--two o f  the 

impacts associated w i th  ethanol producti  on--a1 ready are causi ng degradation 

o f  water qual i t y  i n  cent ra l  Ill ino is .  

Long-Term Impacts 

A1 though corn i s  a renewabl e resource, i t s  production and conversion 

to ethanol requires the use o f  non-renewable resources, i n c l  udi  ng coal , 
chemical f e r t i l i z e r s ,  1 ime, etc. The continued erosion o f  land and s i l  ta-  

t i o n  o f  surface waters i s  accelerated, bu t  not  caused so le ly  by agr icu l -  

ture. I t s  long-term e f f ec t s  w i l l  be t o  decrease land p roduc t i v i t y  and 

di lnini sh stream flow. 



The accumulation of pesticides i n  surface water, groundwater, and the 
food chain due to agricultural runoff could have adverse, long-term ef fec ts  
on the plant, animal and human population, provided new 1 and is cultivated. 
Air emissions will have a cumulative e f fec t  on a i r  quality, Carbon dioxide 

emissions may contribute to  long-term climatic changes on a global scale. 

5.2 SOCIOECONOMIC CONSEQUENCES 

The discussion of socioeconomic impacts is divided into three sub- 

sections. An overview of socioeconanic effects  and the analyses performed 
for  the EIS i s  presented i n  the f irst  (5.2.1), comparative analysis of 
socioeconanic ef fec ts  associated w i t h  a nominal 50,000. BPD production level 
by NOSR 1 and the five a1 ternatives addressed i n  this EIS i s  presented ' i n  

the second (5.2.21, and analysis of the cumulative effects  of NOSR 
devel opment i n  western Col orado is provided i n  the t h i  rd  (5.2.3). 

5.2.1 Overview 

Large- scal e energy development tends to generate rapid and 

discontinuous changes in the social and economic environment of rural 
commmunities. There are basically f ive components of this energy-based 
socioeconomic transformation as i t  has occurred throughout the country. 35 

1. SOCIAL DISRUPTION. Energy develoment causes sudden changes i n  the 
population m i x  and patterns of everyday 1 i f e .  These in turn cause soci a1 
problems and social confl i c t s .  Rates of a1 cohoPi sm, drug abuse, mental 
i l l  ness , divorce and juvenile del i nquency i ncrease. While many of these 
problems are experienced by newcomers unaccustomed to the i r  living 
conditions, long-time residents are similarly affected by the disruption. 

2. PLIBLIC SERVICE NEEDS. Pmericans have come to expect certain basic 
publ ic services such as roads, water, schools, pol ice and f i r e  protection, 
and social we1 fare assistance. During rapid growth, these services are 
often overburdened, or unavail able to some groups. In addition, publ i c  

services which a small community d id  not provide before may be necessary to 
support energy devel onlent t o  cope with i t s  side effects.  Tax rates  must 
often increase to cover the cost of providing new or expanded services. 
The lead time needed to design and build new f a c i l i t i e s  may mean that the 

costs are borne by those who l ive  i n  the area before the boomtown popula- 
tion has actually arrived. 



3. SHORTAGE OF PRIVATE GOODS AND SERVICES. During a r a p i d  growth 

period, the p r i v a t e  market r a r e l y  keeps pace w i t h  demands f o r  goods and 

serv ices,  especi a1 l y  housing. I n  some cases, housi ng s h o r t f a l l  s actual  l y  

can r e s t r i c t  energy development and worker p r o d u c t i v i t y  . 
4. INFLATION. Excess demand t r i g g e r s  i n f l a t i o n  i n  p r ices ,  wages and 

rents.  While p r i c e  increases may be welcomed by the  storeowner whose cos ts  

u s u a l l y  do no t  r i s e  as q u i c k l y  as revenues, and increased housing p r i ces  

bene f i t  the 1 andlord, i n f l a t i o n  i s  p a r t i c u l a r l y  harmful t o  senior  c i t i z e n s  

and others on f i x e d  incomes who cannot take advantage o f  r i s i n g  wages. 

High cons t ruc t ion  wages, combined w i t h  a general l abo r  shortage, a1 so may 

cause o ther  wages i n  the l o c a l  economy t o  r i s e .  

5. REVENUE SHORTFALLS. Even though growth expands sales and proper ty  

t ax  bases, revenues may increase more s lowly than cos ts  i n  the sho r t  run. 

These revenue s h o r t f a l l s  are due t o  (i) delays between the  t ime development 

begins and the t ime a l o c a l i t y  may r e a l i z e  e i t h e r  p roper ty  o r  sales tax  

revenue; ( i  i )  delays i n  r a i s i n g  c a p i t a l  f o r  cons t ruc t i ng  and improving 

publ i c  f a c i l  i t i e s ;  ( i  i i )  c a p i t a l  needs beyond l o c a l  government's l ega l  

bonding capaci ty ;  and ( i v )  l o c a t i o n  o f  h igh- tax y i e l d i n g  p rope r t i es  ou ts ide  

the  communities hos t ing  the  newcomers and the  resu l  ti ng publ i c  costs. 

These adverse e f f e c t s  have t y p i c a l l y  been more pronounced i n  regions 

where energy development i s  a t o t a l l y  new and unprecedented in f luence,  and 

i n  t h i s  regard the development o f  o i l  shale a t  NOSR 1 and the a l t e r n a t i v e s  

o f  coal 1 i q u e f a c t i o n  and p r i v a t e  commercial shale development a l l  share the 

p o t e n t i  a1 o f  generat ing major socioeconomic change wh i le  the development 

a1 t e r n a t i v e s  f o r  which a c e r t a i n  body of precedent experience e x i s t s  

( enhanced o i l  recovery, Outer Cont inenta l  She1 f o i l  product ion, and 

gasohol) are u n l i k e l y  t o  present  as severe an i n t r u s i o n  o r  i r ~ ~ p a c t  on t h e i r  

respect ive socioeconomic env i  ronments . 
For purposes o f  t h i s  ana lys is ,  q u a n t i t a t i v e  est imates o f  the 

bene f i c i a l  and adverse economic e f f e c t s  o f  each a1 t e r n a t i v e  development 

c o n f i g u r a t i o n  have been derived; and where poss ib le  a general d iscussion of 

the a n t i c i p a t e d  socia l  i m p l i c a t i o n s  o f  each p a r t i c u l a r  development under 



study i s  provided. The economic measures selected here re f1  ec t  a publ i c  

benefi  t / cos t  perspective and include the fo l lowing:  

1. Property tax e f f ec t s  (i.e., revenues) of construct ing and 
operating the re1 evant f a c i l  i t y  or  f a c i l i t i e s ;  

2. Residential property tax e f f ec t s  ( i .e., revenues) associated w i t h  
the construct ion and operational work forces; 

3. Local sales tax e f fec ts  of work force wage and salary 
exp.endi tures; 

4. State income tax e f f ec t s  o f  work force wage and salary payments; 
and 

5. F iscal  impacts on loca l  government due t o  i n f l u x  o f  t rans ien t  and 
permanent work forces ( i  .e., costs associated w i th  const ruct ion 
and operation and maintenance of required new publ i c y  cap i t a l  
f a c i l i t i e s ,  inc lud ing roads, schools and u t i l i t i e s ,  and community 
serv ice del i ve r y  systems, such as heal t h y  pol ice,  f i r e ,  and 
education). 

These standard publ i c  cost  and revenue categories provide a uniform 

basis f o r  assessing the comparative economic impacts o f  the a l t e rna t i ve  

techno1 ogies under study. The soci a1 e f f ec t s  o f  the ind iv idua l  development 

options are more d i f f i c u l t  t o  an t i c ipa te  since comparable quan t i ta t i ve  mea- 

sures are non-exi stent .  Considerations o f  potent ia l  social and community 

change are thus t reated only i n  a general way. Several other qua1 i f i c a -  

t i ons  t o  t h i s  analysis a1 so need t o  be noted. 

The comparative analyses do not der ive fran a precise year-by-year 

modeling o f  the socioeconomic e f f ec t s  o f  each development option, and no 

s i  te-speci f i c  base1 ine  analysis has been conducted. Various assumptions 

necessar i ly  have been made regarding loca l  government tax s t ruc ture  and 

publ i c  serv ice del i ve r y  systems. No expl i c i t  analysis o f  ex is t ing  capaci ty 

i n  publ i c  f a c i l i t i e s  and services has been included, and thus a l l  cases 

tend t o  present a "worst case" impact p r o f i l e .  O f  pa r t i cu l a r  importance i s  

the f a c t  t h a t  planned or in -p l  ace m i t i ga t i on  measures, both l oca l  and 

federal,  have not f igured i n  the overal l  comparative analysis. For exam- 

p l  e, i t  should be recognized t h a t  i n  recent years the State o f  Colorado 

( the loca t ion  o f  both the NOSR 1 and p r i va te  o i l  shale development opt ion) 

has been developing a progressive and comprehensive program to  ass is t  

comnuni t i e s  which w i l l  be affected by o i l  shale development. Colorado's 



community impact assistance e f f o r t  i s  funded p r i m a r i l y  by revenues obtained, 

from the S ta te ' s  O i l  Shale and Severance Tax T rus t  Funds. 

Federal pol i c i e s  on in1  and impact assistance are l ess  c l e a r l y  defined. 

There are only three federal programs s p e c i f i c a l l y  geared to addressing t h e  

problems o f  energy-impacted communities: t he  Coastal Energy Impact Program 

(CEIP); the  DDE Farmers Home (Fm Ha) 601 Impact Assistance Program; and the  

1920 Mineral  Leasing Ac t  which provides the s ta tes  w i t h  up t o  50% o f  reve- 

nues c o l l e c t e d  f o r  federal leas ing a c t i v i t i e s ,  i n c l u d i n g  federal  o i l  shale 

lands. The CEIP, wh i l e  n o t  app l icab le  f o r  o i l  shale development, cou ld  

f i g u r e  prominently i n  mi t i g a t i o n  e f f o r t s  connected w i t h  the  OCS and 

1 i q u e f a c t i o n  development opt ions. 

Pub1 i c  Revenue and Cost Categories 

Pub l ic  revenues and costs provide a basic measure o f  the  impact (bo th  

benef i c i  a1 and adverse) associated w i t h  each o f  the development op t ions  

under study. The con f igu ra t i on  o f  costs and revenues induced by the 

respect ive development opt ions has a d i r e c t  e f fec t  on such broad publ i c  

concerns as the d i s t r i b u t i o n  o f  the pub l i c  f i nanc ia l  burden among c i t i z e n s ;  

the performance o f  1 ocal markets, i ncl  u d i  ng 1 abor, housi ng, 1 and, consumer 

goods, services, and t ranspor ta t ion ;  e f f i c i e n c y  i n  the  consumption o f  

publ i c  services; and l o c a l  cont ro l  o f  f u t u r e  spending and resource 

a1 l o c a t i o n  decisions. 

The revenue sources considered here i ncl  ude the f o l  1 owi ng : r e t a i  1 

sales tax, property  tax, and s ta te  income tax.  

Re ta i l  sales taxes are commonly separated i n t o  two categories: ( 1 )  

general and (2 )  se lec t ive .  Both forms are t y p i c a l l y  used a t  the s t a t e  

l eve l .  The general sales tax i s  the form predominantly used a t  the  l o c a l  

l eve l .  The general sales tax i s  t y p i c a l l y  an excise tax l e v i e d  on r e t a i l  

sales o f  t ang ib le  personal property i n  the tax ing  j u r i s d i c t i o n .  Sales o f  

services normally are excluded from taxa t ion  a t  both s ta te  and l o c a l  

l e v e l s .  

For  purposes o f  t h i s  study, r e t a i l  sales tax revenue has been der ived 

fro111 wage and salary expenditures f o r  a l l  p r o j e c t  personnel. It has been 

assumed t h a t .  net  d i  sposabl e i ncome i s  equal t o  70% o f  the gross wage and 

salary income earned by const ruc t ion  and operat ion work forces and t h a t  50% 



o f  t h i s  net  income i s  expended on i tems sub jec t  t o  tax. It i s  assumed 

f u r t h e r  t h a t  50% o f  these taxable expenditures are purchased outs ide t h e  

borders o f  what would c o n s t i t u t e  the regional  economic environment o f  the 

p a r t i c u l a r  development i n  question. F i n a l l y ,  an assumed sales tax r a t e  o f  

5% i s  assumed t o  p reva i l  i n  a l l  regional  p r o j e c t  environments. 

The property tax i s  an ad valorem tax  computed on the assessed 

val  ua t ion  of a1 1 taxable property, r e a l  and personal , 1 ocated w i t h i n  the 

t e r r i t o r i a l  l i m i t s  o f  the a u t h o r i t y  l evy ing  the tax. A basic d i s t i n c t i o n  

i s  made here between the property tax  revenue generated by the respect ive  

energy f a c i l  i t i e s  i d e n t i f i e d  i n  each development op t ion  and the r e s i d e n t i a l  

and commercial property tax revenue t h a t  would f l ow  from the new housing 

and business development occasioned by the presence o f  new work forces and 

populat ion. The importance o f  property taxes as a key i n d i c a t o r  o f  socio- 

economic impact and as the p r i n c i p a l  source o f  l oca l  revenue f o r  l o c a l  

governments i s  i l l u s t r a t e d  by the f a c t  t h a t  near ly  90% o f  a l l  l oca l  tax  

income normally i s  represented by property taxes. The added assessed 

val  ua t ion  o f  major energy f a c i l  i t i e s  i s  der ived by applying an average 30% 

assessed va luat ion  r a t e  to the c a p i t a l  value o f  the f a c i l i t i e s  inherent  i n  

each development opt ion. An average m i l l  l evy  of 25 m i l l s  has been appl i e d  

t o  obta in  an estimate o f  p l a n t  based property tax revenue. Again, i t  

should be noted that ,  wh i le  assessment i s  no t  normally deferred u n t i l  

const ruc t ion  i s  compl eted, no incremental o r  phased anal y s i  s o f  p roper ty  

tax  revenue has been undertaken. 

Resident ia l  property tax revenue has been estimated by applying an 

average per cap i ta  factor  o f  $75 t o  the new populat ion fostered by the 

d i  r e c t  work force and induced empl oyment associated w i t h  each development 

opt ion. 

State income tax revenue e f fec ts  o f  each development opt ion  have been 

estimated by applying a uni form 5% r a t e  t o  the gross wage and salary income 

o f  d i r e c t  and induced work forces. Conservative estimates o f  d i r e c t  p ro j -  

e c t  personnel wage and sa lary  incane and loca l  serv ice employee income have 

been u t i l i z e d .  The respect ive estimates o f  gross annual income f o r  d i r e c t  

p r o j e c t  personnel and induced o r  l o c a l  serv ice workers are  $20,000 and 

$15,000 (1980). 



Two aggregate l o c a l  government per c a p i t a  cos t  fac tors  have been 

u t i l i z e d  to est imate the t o t a l  costs f o r  new c a p i t a l  f a c i l i t i e s  and human 

serv ices t h a t  would be requ i red  f o r  the populat ion growth engendered by 

each development opt ion. These per c a p i t a l  c o s t  f ac to rs  were derived b y  

reviewing sel ected operat ions and maintenance and c a p i t a l  const ruc t ion  

budgetary data from representa t ive  1 ocal governments throughout the  

country. An average 1980 l o c a l  government c a p i t a l  cos t  f a c t o r  o f  $800 p e r  

cap i ta  was appl i e d  to the new populat ion associated with each development 

op t ion  t o  ob ta in  a t o t a l  l o c a l  government c a p i t a l  cos t  estimate. 

S im i la r l y ,  a per cap i ta  cos t  f a c t o r  o f  $600 f o r  expanded human serv ices 

del i very was u t i  1  i zed t o  der ive  a comparabl e t o t a l  cos t  est imate f o r  t h a t  

category. 

The comparison o f  cost-revenue impacts o f  the var ious a1 t e r n a t i v e s  i s  

based on peak operat ion employment and the populat ion which i t  induces. 

A1 though const ruc t ion  impacts would be s ign i  f i c a n t ,  they are discont inuous 

and not representat ive o f  the long-term balance between the costs and 

revenues a t t r i b u t a b l e  t o  the var ious energy development a1 t e r n a t i  ves. The 

cost-revenue comparisons represent a t y p i c a l  year o f  development opera t ion  

and present the average t o t a l  annual costs and revenues generated by the  

induced populat ion. 

5.2.2 Comparative Socioeconomic Impacts o f  Development Options 

This subsection provides a comparative ana lys is  o f  the socia l  and 

economic e f f e c t s  t h a t  would be associated w i t h  a 50,000 BPD product ion 

l e v e l  a t  t he  NOSR 1 s i t e  and the r e a l i z a t i o n  o f  equ iva lent  product ion a t  

f i v e  a1 t e r n a t i v e  s i t e s  u t i  1  i z i  ng the f o l l  owing a1 t e r n a t i  ve techno1 ogies: 

1; Commerci a1 O i l  Shal e Development, u t i l  i z i  ng TOSCO I I. processes 
( i .e, the  Colony devel opment i n  western Col orado) ; 

2. Coal L iquefact ion,  u t i l i z i n g  SRC I 1  process near Morgantown, West 
V i r g i n i a ;  

3. Enhanced O i l  Recovery, u t i  1  i z i n g  steam i n j e c t i o n  processes i n  Kern 
County, Cal i forn ia ;  

4. Outer Continental She1 f o i l  product ion i n  the Gul f o f  Mexico o r  i n  
southern Cal i forn ia ;  and 

5. Grain fermentat ion t o  produce ethanol for  use i n  gasohol 
product ion i n  cen t ra l  I l l i n o i s .  



Each a1 t e r n a t i v e  w i l l  be discussed be1 ow. A1 1 developments are viewed 

i n  i s o l a t i o n  w i t h  no concomitant development assumed. An assessment o f  the  

cumulat ive e f f e c t s  o f  NOSR and other energy p r o j e c t s  i n  western Colorado i s  

provided i n  5.2.3. There are no measurable socioeconomic impacts o f  the  

conservat ion a1 t e r n a t i v e  and, consequently, no discussion i s  i n c l  uded i n  

t h i s  section. See the reasons f o r  se lec t ion  i n  Sect ion 3.2. 

NOSR and Colony Regional Desc r ip t i on  

The regional  v i c i n i t y  o f  t h e  NOSR and Colony developments may be 

viewed as encompassing Gar f i e ld ,  Rio Bl anco, and Mesa Counties i n  western 

Colorado. This three-county area i s  p a r t  o f  the  great  Colorado Plateau and 

i s  dominated by the Colorado River  and a preponderance o f  nat ional  f o r e s t  

and other f e d e r a l l y  managed 1 ands. 

Municipal i t i e s  of importance i n  the region include: Grand Junct ion,  

Parachute, R i f l e ,  G l  enwood Springs, Meeker, and Rangely. Populat ion data 

fo r  the region are given i n  Table 5-11 and r e f l e c t  the predominantly r u r a l  

character o f  the three counties and the r a p i d  populat ion growth experienced 

dur ing the past  decade. 

Tab1 e 5-11. Regional Populat ion Data 

Locat ion 
1970 

Popul a t i  on 
1980 

P o ~ u l  a t i  on 

REGION 

Garf i e l  d County 

R i f l e  
Parachute 
G l  enwood Spr i  ngs 

Rio Bl anco County 4,842 

Meeker 1,743 
Ra ngel y 1,839 

Mesa County 54,347 

Grand Junct ion  24,043 



The socioeconomic base of the region i s  supported by agr icul ture,  

mining, and t o u r i  st - re1 ated indust r ies ;  and land use patterns r e f l e c t  the 

reg ion 's  r e l a t i v e l y  ilndeveloped nature. 

The o i l  shale region o f  Garf ie ld,  Mesa, and Rio Blanco Counties i n  

western Col orado has a1 ready experienced substant ia l  growth due t o  coal 

development and recreat ion and tourism-based at t ract ions.  Table 5-12 

summarizes, for example, the populat ion growth o f  Ga r f i e l d  County and i t s  

incorporated areas from 1960 t o  1980. The County populat ion as a whole 

grew by 23 percent during the 60s, o r  a 2.1 percent annual rate. Only 

G l  enwood Spri ngs and the unincorporated area exceeded tha t  growth rate, 

w i t h  4.4 and 3.9 percent annual gains, respect ively.  (Annexations, which 

may have a r t i f i c i a l l y  increased the apparent growth of towns and decreased 

t h a t  o f  the unincorporated area, are not discounted i n  the Census data.) 

Table 5-12. Population Growth Trends - 1960, 1970, 1980 

Gar f i  e l  d County 
Carbondal e 
G l  enwood Springs 
Parachute 
New Cast1 e 
R i f l e  
S i l t  
Unincorporated Area 

Compound Annual % Change 
1960 1970 1977 1980 1960 - 91- - - - - 

1970 1977 1980 

Source: U.S. Bureau o f  the Census, 1960 Census, 1970 Census, 1977 
Special Census, 1980 Census (Advance Report) 

The 1970 t o  1980 period showed a s i g n i f i c a n t  change i n  the trend o f  

the 60s. G l  enwood Springs' pop~ l l  a t i  on growth slowed whi 1 e S i  1 t' s and 

Carbondale's annual growth rates exceeded 10 percent. Both Parachute and 

the unincorporated area also exceeded the County's 3-112 percent annual 

ra te  of change. Newcastle and R i f l e  experienced moderate bu t  increasing 

ra tes of growth. 



The employment and populat ion e f fec ts  of the NOSR o r  Colony p ro jec ts  

w i l l  thus be superimposed on an area already experiencing substant ia l  

growth. 

NOSR Devel o~ment  O ~ t i  ons 

The development of a 50,000 BPD f a c i l  i t y  a t  NOSR 1 i n  western Colorado 

w i l l  require a peak construct ion work force o f  approximately 2,100 persons 

and a permanent operational work force (i ncl udi ng mine personnel ) of about 

1,200. The overa l l  development schedl~le i s  such t h a t  mill ing and opera- 

t i o n a l  personnel are introduced p r i o r  t o  the completion of p lan t  construc- 

t ion,  and thus the combined peak work force ( i  .e., i n i t i a l  operational 

personnel added t o  the peak const ruct ion work force) may be estimated a t  

approximately 2,300 persons. This d i r e c t  p ro jec t  work force w i l l  present a 

short-term demand f o r  add i t iona l  l oca l  service workers i n  the region and 

w i l l  fos ter  a discontinuous increase i n  t o ta l  population. The long-term 

operational work force associated w i  t h  the NOSR devel opment w i l l  present a 

substantial  demand f o r  loca l  service employment, and f o r  purposes o f  t h i s  

comparative analysis the perliianent long-term populat ion e f f ec t s  o f  the NOSR 

development provide the basis f o r  the fo l lowing impact assessment. 

The 1 ong- term permanent operational work force of 1,200 persons a t  

NOSR 1 w i l l  support l oca l  service employment t o t a l  ing about 1,800 persons. 

This leve l  o f  induced employment assumes a "mu l t i p l i e r "  e f f e c t  comparable 

t o  those i d m t i f i e d  i n  the la rge  body o f  socioeconomic research t ha t  has 

been undertaken i n  the region. The long-term t o t a l  populat ion e f f e c t  ( a l l  

workers and t h e i r  re la ted  fami ly dependents) o f  the NOSR 1 development w i l l  

approximate 7,500 persons. The i n f l u x  of 7,500 persons i n  the regional 

v i c i n i t y  o f  the NOSR development w i l l  a1 t e r  subs tan t ia l l y  the ex i s t i ng  

soci oecononiic env i ronment . 
Reta i l  expenditures on the pa r t  o f  d i r e c t  p ro j ec t  personnel and 

i n d i r e c t  1 ocal service workers w i l l  generate approximately $440,000 

annually i n  the sales tax revenue. 

Project ions of the property tax effects o f  the 50,000 BPD f a c i l  i t y  a t  

NOSR 1 can be estimated from a cap i ta l i zed  value of $875 m i l l i o n .  The 

p l an t ' s  assessed val uat ion would be roughly $263 m i l l  i on  y i e l d i ng  about 

$6.5 m i l l  ion  i n  annual revenue. 



1 '1  
/ \ I  

Resi dent i  a1 property taxes generated by the induced population would 

t o t a l  over $560,000 annual 1 y. Income taxes generated by projec t - re1 ated 

employment would t o ta l  over $2.5 m i l  1 ion. D i  r e c t  p ro jec t  employment would 

account f o r  $1.2 m i l  1 ion, and i n d i r e c t  employment would account f o r  $1.35 

m i l l i o n  each year. 

I; Total publ ic tax revenues generated by the p ro jec t  would amount t o  

over $10 m i l l i o n  annually. Public w s t s  would inc lude $6 n i l l i o n  i n  l oca l  

government expenditures and $4.5 m i l l i o n  f o r  expanded human services 
I 

del ivery. Consequently, the costs o f  the 50,000 BPD NOSR development could 

feas ib ly  be of fset  by revenues generated by p ro jec t  a c t i v i t y  . 
However, i f  the p ro jec t  should be government owned and cont ractor  

operated, there i s  a d e f i n i t e  prospect t ha t  loca l  government coul d lose the 

property tax on the f a c i l i t y  based on the holding o f  a recent cour t  case. 

I n  United States V. State o f  Colorado, 627 F.2d 217 (19801, the s ta te  was 

sued by the U .S. over the i ssrle o f  the taxing author i ty  under Section 

39-3-112 o f  the Colorado Revised Statutes, 1973. A t  issue was a user tax 

imposed on Rockwell In ternat iona l  Corp., which operated the Rocky F l a t s  

Nuclear Weapons Plant ,  near Denver, which i s  owned by the federal 

government. The Court o f  Appeals ru led i n  favor o f  the U.S., holding t h a t  

the Colorado tax on Rockwell, as the user o f  tax-exempt property, was i n  

real  i ty  a tax on the property i t s e l f ,  and, as such, was barred under the 

doctr ine o f  imp1 i ed  immunity. This loss o f  revenue would only be p a r t i a l l y  

o f f s e t  by the payment i n  1 ieu o f  taxes (PILT) program. Since property 

taxes on a NOSR o i l  shale f a c i l i t y  account for over h a l f  o f  the potent ia l  

revenues, the government owned, company operated option would 1 i kely  create 

a s i gn i f i can t  burden on loca l  agencies t o  accommodate the popul a t ion  i n f l u x  

due to the development. 



The amount of government ownership varies among the f ive development 

pol icy options, and the amount of property tax on the f a c i l i t y  var ies  

inversely , as 1 i sted be1 ow. 

Option 
Government 
Ownership Property Tax 

Lease 0% 100% 
Quasi-util i ty  0% 100% 
Separate Ownershi p 27% 73% 
J o i n t  Ownership 50% 50 % 
Government Owned 100% 0% 

(The loss  of tax revenue due to par t ia l  government 
ownership could again be o f f s e t .  i n  par t  from the 
PILT program.) 

The 200,000 BPD NOSR option would have s ignif icant ly  greater impacts 

in the project  area. The construction period would be six to  seven years 

longer than the 50,000 BPD option. The over1 ap of construction and oper- 

ation ac t iv i ty  would magnify the impacts on the socioeconomic envi ronment. 

The construction peak work force would remain about the same a s  in the 

50,000 BPD scenario but the number of operation workers would increase to  

an estimated 4,000 employees. Indirect  1 ocal employment generated by 

operation ac t iv i ty  would amount to about 6,000 employees result ing i n  a 

population increment of 23,000 which would const i tute  an overwhelming 

increase i n  base1 ine population levels.  

The increase i n  population under the 200,000 BPD option would generate 

over $1.7 million i n  residential property taxes. Income taxes paid by 

operation employees would to ta l  $4 mil 1 ion annually and indirect  employees 

would account for  an estimated $4.5 mill ion i n  additional s t a t e  income 

taxes. Sales taxes generated would amount t o  approximately $1.5 mil 1 ion 

annually. 

The 200,000 BPD o i l  shale complex would have an estimated capital  

value of $3.2 b i l l  ion and would generate approximately $24 mill ion annually 

i n  property taxes under the private lease option. Total revenues result ing 

from the project would amount to almost $36 mill ion annually. 

Public costs would also be substantial due t o  the massive number of 

people involved. Local government capital expenditures wo~lld be expected 

t o  amount t o  over $18 million per year. 'The cost  of expanding human 



de l i ve ry  services would amount t o  almost $14 m i l l i o n  r e s u l t i n g  i n  t o t a l  

pub l i c  serv ice costs o f  over $32 m i l l i o n  annually. Consequently, the  

p r o j e c t  under the lnease op t ion  would 1 i k e l y  produce enough revenue t o  

o f f s e t  the pub l i c  serv ice costs associated w i th  the pro jec t .  . 

However, as i n  the case o f  the 50,000 BPD opt ion,  i f  the government 

owned, company operated opt ion  were pursued r e s u l t i n g  i n  a l oss  o f  most o f  

the  property taxes generated by the pro jec t ,  there  would be a major burden 

p l  aced on 1 ocal government. 

Colony Development Option 

The Colony Development would be q u i t e  s i m i l  a r  to the 50,000 BPD NOSR 

development i n  tenns o f  costs and revenues. The estimated const ruc t ion  

work force i s  somewhat l a r g e r  a t  2,400 workers whereas the operat ion work 

fo rce o f  1,000 t o  1,200 i s  comparable to the NOSR option. The operat ion 

a c t i v i t y  w i l l  generate approximately 1,800 serv ice  jobs resu l  t i n g  i n  a 

t o t a l  pro jec t-i nduced popul a t i o n  i ncrement o f  about 7,000. 

The new populat ion would generate almost $338 m i l l  i o n  i n  r e s i d e n t i a l  

property taxes each year. Incane taxes paid to the s ta te  by d i r e c t  and 

induced employees would t o t a l  over $2.5 m i l l i o n  per year. Local purchases 

made by p ro jec t - re la ted  workers would amount t o  almost $370,000 annually. 

The c a p i t a l  value o f  the o i l  shale f a c i l  i t y  would be approximately $1 

b i l l  i on  and would generate over $9.5 m i l  1 ion  i n  property taxes each year. 

Total annual revenues resul  t i n g  from t h i  s p r o j e c t  woul d amount t o  

almost $13 m i l l i o n .  Publ ic  costs would t o t a l  almost $9.7 m i l l i o n  

represent ing loca l  government c a p i t a l  expenditures o f  $5.5 m i  11 i o n  and 

add i t iona l  costs o f  $4.2 m i l l  i o n  f o r  human services. 

The accommodation o f  the d i r e c t  and i n d i r e c t  populat ion growth t h a t  

w i l l  be associated w i t h  o i l  shale development i n  western Colorado w i l l  be a 

c r i t i c a l  determinant o f  the feas i  b i  1 i ty and u l  t imate success o f  any 

spec i f i c  p ro jec t  t h a t  i s  contemplated f o r  the region. 

The Colony p r o j e c t  s t a f f  has conducted extensive analyses o f  the 

1 i k e l y  land use and sett lement pat terns t h a t  would r e s u l t  from the Colony 

p r o j e c t  i n  the absence o f  systematic community devel opment p l  anni ng 



e f f o r t s .  These analyses reveal t h a t  t he  area of s i g n i f i c a n t  and d i r e c t  

socioeconanic impact would be the  Colorado R iver  Va l ley  between Grand 

Junct ion,  Col orado, and G l  enwood Springs. 

A v a r i e t y  o f  poss ib le  u rban iza t i on  pa t te rns  w i t h  va ry ing  degrees o f  

l and  use and zoning c o n t r o l s  can be postu lated,  ranging from uncon t ro l l ed  

sca t te red  1 i nea r  development from Glenwood Springs t o  Grand Junct ion  t o  a 

concentrated new devel opment w i t h  a d i v e r s i  f i  ed m p l  oyment base. 

Three a1 t e r n a t i v e  set t lement  pa t te rns  were se lec ted  by Colony f o r  

f u r t h e r  study of t h e i r  consequences and o f f s i  t e  impacts. They were (1) 

expansion of e x i s t i n g  comnunit ies, ( 2 )  scat te red  growth, and (3) a new 

community accompanied by some expansion o f  e x i s t i n g  communi ti es . 
E x i s t i n g  comnuni t i e s  were examined i n  terms o f  t h e i r  growth p o t e n t i a l  

by l ook ing  a t  var ious  factors--devel opabl e 1 and; unused school capacity;  

a b i l i t y  o f  sewer, water and road networks to expand; f i s c a l  p o s i t i o n ;  

community f a c i l  i t i e s ;  e t c .  Grand J u n c t i o n  i s  western Colorado's major 

t ranspor ta t i on  and serv ice  center  and due to i t s  s i z e  and expansion poten- 

t i a l  , w i l l  be impacted to some degree. However, i t s  l o c a t i o n  i s  some 50 
- 

m i l e s  f r a n  the  town o f  Parachute and a two-hour, one-way comnute t o  

Parachute Creek p l  a n t  s i t e s  . L i  kewi se , G l  enwood Springs, another substan- 

t i a l  community i s  sonie 40 m i l e s  to the  eas t  o f  Parachute. I t s  expansion 

p o t e n t i a l  i s  l i m i t e d  by severe topographic features.  The town o f  R i f l e ,  

nearer to t h e  Parachute e n t r y  to the  southern Piceance Basin, has substan- 

t i a l  growth areas, and, no tw i ths tand ing  1 i m i  t e d  sewer and water capac i t i es ,  

could accommodate a p o r t i o n  o f  t he  d i r e c t  and i n d i r e c t  popu la t ion  increase. 

Uncont ro l l  ed fragmented growth would most 1 i k e l y  1 ocate i t s e l  f 

adjacent to the  e x i s t i a g  road system, l i m i t e d  t o  the  l i n e a r  I n t e r s t a t e  70 

c o r r i d o r .  Th is  p o t e n t i a l  growth area has bo th  a h i g h l y  vu lne rab le  eco- 

l o g i c a l  and a i r  qua1 i t y  cond i t ion ,  a h i g h l y  p roduct ive  ecosystem from t h e  

s tandpo in t  o f  w i l d1  i f e  and a h i g h  frequency o f  na tu ra l  temperature i nve r -  

sions which could be impacted more severely  by  emissions associated w i t h  

increased urbani z a t i o n  and automobi 1 e commuti ng . Some r i v e r  bottom areas 

are w i t h i n  h i g h l y  c o n s t r i c t e d  canyons where a i r  s tagnat ion  i s  even more 



c r i t i c a l .  An uncon t ro l l ed  sca t te red  u rban i za t i on  i n  the reg ion  would 

necess i ta te  1 ong d is tance automobil e -o r ien ted  commuti ng t o  work l oca t i ons ,  

c o n t r i b u t i n g  pol 1 u tan ts  t o  these areas w i t h  poor a i r  d i spe rs ion  cond i t i ons .  

Parachute i t s e l f  and the head o f  Parachute Creek Val l ey ,  a1 though a 

p leasant  sou th- fac ing  v a l l  ey w i t h  a temperate c l  imate, p rov ide  on l y  a 

r e s t r i c t e d  area f o r  devel opment. The present  checkerboard housi ng devel-  

opment and ownership p a t t e r n  o f  the v a l l e y  would prevent  the s i t i n g  o f  any 

extensive development. Without p lann ing  con t ro l s ,  s t r i p  growth o f  piece- 

meal sprawl would 1 i k e l y  resu l  t both up and down r i v e r  from Parachute and 

up Parachute Creek. Although Parachute i s  convenient f o r  u rban i za t i on  i n  

terms o f  the home- to-work commute, topographic f ea tu res  1 i m i  t land  a v a i l  - 
able f o r  expansion w i t h  h i l l s  on e i t h e r  s i de  and the r i v e r  and f l o o d p l a i n  

t o  the south. With c o l d  a i r  drainage down the v a l l e y  from the nor th,  1 ocal 

a i r  p o l l ~ ~ t i o n  cou ld  r e s u l t  from both the  o i l  shale development and 

commuting t o  it, as i nd i ca ted  by s tud ies  o f  the a i r  qua1 i t y  impacts. 

Colony Development i s  committed t o  a planned comprehensive new 

community on the Bat t lement  Mesa south and eas t  o f  the Colorado R iver  a t  

Parachute, thus r e s t r a i n i n g  the unmanageable growth pressures on R i f l e  and 

Parachute w i t h o u t  dep r i v i ng  them o f  a s i g n i f i c a n t  p o r t i o n  o f  the p r o j e c t ' s  

economic b e n e f i t s  . 
The major p lanning c r i t e r i a  f o r  choosing the Bat t lement  Mesa s i t e  f o r  

the new community can be summarized as fo l l ows :  

Most workers w i l l  p r e f e r  t o  l i v e  as c lose  t o  t h e i r  j obs  as possib le.  

This s i t e  l oca tes  a m a j o r i t y  o f  Colony's workers near Parachute and would 

p lace  them i n  the same school d i s t r i c t  and f i r e  d i s t r i c t  as the o i l  shale 

p lan t ,  which w i l l  assure t h a t  tax revenues f r a v  the i n d u s t r i a l  p l a n t  w i l l  

be a v a i l  ab le  t o  such d i s t r i c t s .  Th is  l o c a t i o n  would a1 so reduce worker 

commuting and be b e n e f i c i a l  i n  energy conservat ion and veh i cu la r  a i r  

p o l l u t i o n  reduc t ion .  S t r i p  development would a l so  be minimized. The new 

community concept would g r e a t l y  reduce the impact on Parachute and o ther  

communi t i e s .  

The pr imary purpose o f  developing Bat t lement  Mesa as a new community 

i s  t o  prov ide housing f o r  cons t ruc t i on  and opera t iona l  personnel working on 

Colony, and i t  should be emphasized, on o the r  p o t e n t i a l  o i l  shale p r o j e c t s  



l oca ted  no r th  of Parachute, Colorado. Such r e s i d e n t i a l  development and 

r e l a t e d  pub1 i c  and business serv ices w i l l  b e n e f i t  the reg ion  i n  t he  

fo l  1 owing ways : 

a. The e x i s t i n g  c i t i e s  and towns i n  G a r f i e l d  County w i l l  n o t  be 
damag,ed by r a p i d  popul a t i o n  increases beyond t h e i r  a b i l  i t y  t o  
p rov ide  housing and necessary p u b l i c  serv ices.  

b. Sca t te r i ng  o f  housing and business serv ices i n  an undesi rable 
manner i n  unincorporated reas, especi a1 l y  a1 ong the Col orado 
R ive r  Val ley,  can be m i n i  k i zed .  

c. Unnecessari ly l ong  t r a v e l  distances from workers' p l  aces o f  
employment t o  housing areas w i l l  be avoided, thus reducing t r a v e l  
costs,  added t r a f f i c  hazards, and increased a i r  pol 1 u t i on .  

d. Employees i n  the o i l  shale i ndus t r y  w i l l  have an added v a r i e t y  o f  
housing choices and convenience o f  l o c a t i o n  which should improve 
t h e i r  morale and s a t i s f a c t i o n  w i t h  the area as a p lace o f  
empl oyment . 

Enhanced O i  1 Recovery Devel opment Opt ion 

Enhanced O i l  Recovery as proposed i n  Kern County, C a l i f o r n i a  would 

u t i l i z e  e x i s t i n g  o i l  recovery f a c i l i t i e s  thereby reducing considerably the  

impacts of development. The peak cons t ruc t i on  employment i s  est imated a t  

600 workers. Operat i  on enipl oyment i s est imated a t  175 a and woul d generate 

serv ice ellip1 oyment o f  approximately 260 workers. The resu l  ti ng popu la t ion  

induced by the  p r o j e c t  would number about 1,000 and would represent  a minor 

e f f e c t  on base1 i n e  county popu la t ion  c h a r a c t e r i s t i c s .  

R e t a i l  expenditures by- the  new popul a t i o n  woul d generate approximately 

$53,000 i n  sales taxes annual ly.  Property taxes generated by the new 

popul a t i o n  would aniount t o  approximately $75,000 annual 1 y and s t a t e  income 

tax would be approximately $370,000 each year.  

The c a p i t a l  value o f  the EOR f a c i l i t i e s  has been est imated a t  about 

$380 m i l l  i o n  and would generate proper ty  tax  revenues o f  approximately $2.9 

m i l l  i o n  annual ly.  

To ta l  revenues generated by the  EOR development woul d be over $3.3 

m i l l  i o n  annual ly.  Pub1 i c  costs associated w i t h  the new popu la t ion  would 

t o t a l  about $1.4 n i i l  1 i on ,  s i g n i f i c a n t l y  l e s s  than p r o j e c t  re1 ated costs.  



Outer Cont inenta l  She1 f Development Opt ion 

Outer Cont inental  Shelf development would a1 so u t i l i z e  e x i s t i n g  

systems requ i r i ng  the small e s t  cons t ruc t ion  and operat ion work f o r ce  o f  

a l l  the a1 te rna t i ves .  This development op t i on  i s  estimated t o  r equ i re  on ly  

120 cons t ruc t ion  workers and 44 operat ion personnel , 30 o f fshore  and 14 

onshore. Operation employment would generate an add i t i ona l  66 serv ice  

employees r e s u l t i n g  i n  a  t o t a l  populat ion increment o f  254 which would be 

i n s i g n i f i c a n t  i n  the proposed areas o f  Santa Barbara, C a l i f o r n i a  o r  t he  

Gul f Coast i n  Texas. 

Resident ia l  proper ty  taxes would amount t o  about $19,000 annual ly.  

Income taxes pa id  t o  the s t a t e  by p r o j e c t  r e l a ted  employees would amount t o  

less  than $940,000 annually. Sales taxes would amount t o  on ly  $13,000 per  

year. 

Total  revenues would amount t o  about $3.5 m i l  1  i o n  per year,  the 

l a rges t  share o f  which would come from property taxes on the  OCS f a c i l i -  

t i e s .  Pub1 i c  serv ice costs  f o r  the p r o j e c t  r e l a ted  populat ion would be 

q u i t e  low due t o  the small number o f  people involved. Only about $350,000 

would 1 i k e l y  be expended by l oca l  serv ice agencies. 

Biomass/Al coho1 Devel opment Option 

Alcohol product ion would no t  be new t o  central '  I l l i n o i s ;  however, the 

p r o j e c t  would requ i re  t o t a l  operat ion work force several times l a r g e r  than 

the  EOR and OCS a1 t e r n a t i  ves and i n tens i ve  development would be requ i red  t o  

ensure r a p i d  at tainment o f  a  200,000 BPD equiva lent .  The cons t ruc t ion  

f o r ce  o f  fourteen 3,600-BPD p l  ants woul d  requ i re  almost 2,000 employees 

dur ing  peak cons t ruc t ion  a c t i v i t y .  The t o t a l  operat ion work force woul d  

a1 so be re1 a t i v e l  y  1  arge (approximately 2,200 1. Operation employment would 

generate an add i t i ona l  3,300 service workers resu l  ti ng i n  a  p ro jec t - re1  ated 

populat ion increment o f  almost 12,600 people throughout the a f f ec ted  areas. 

Since i t  i s  l i k e l y  t h a t  the  14 p lan ts  w i l l  not  be located i n  a  s ing le  s i t e ,  

the  populat ion increase i n  any one community would be on ly  a  f r a c t i o n  of 

the t o t a l  populat ion increase. I n  some a g r i c u l t u r a l  communities an 

increase i n  employment oppor tun i t ies  would have a bene f i c i a l  e f fec t .  



The induced popu la t ion  would generate almost $65 m i l  1 i o n  i n  p rope r t y  

taxes annual ly  and over  $1 m i l l i o n  i n  sa les taxes. Income taxes would 

t o t a l  over $4.5 m i l l  i o n  per year .  

The c a p i t a l  val ue of gasohol f a c i l  i t i e s  i s  1 ess than any o f  t he  o the r  

a1 t e r n a t i v e s  and would account f o r  re1 a t i v e l y  small e r  p roper ty  tax  revenues 

t o  l o c a l  j u r i s d i c t i o n s .  The f a c i l i t i e s  are est imated t o  have a c a p i t a l  

va lue o f  about $812 m i l l  i o n  and would generate p roper ty  taxes o f  

approximate1 y $6.1 m i l  1 i o n  annual 1 y . 
As a r e s u l t ,  p u b l i c  revenues from gasohol development would t o t a l  

about $13.2 m i l l  ion.  Pub1 i c  se rv i ce  costs  w o l ~ l d  t o t a l  about $27 m i l l  i o n  

d o l l a r s  represent ing  a p o t e n t i a l  d e f i c i t  o f  almost $13 m i l l  i o n  per year  t o  

s t a t e  and l o c a l  governments. 

Coal L i q u e f a c t i o n  Devel opment Opt ion 

Coal 1 i q u e f a c t i o n  i s  the most 1 abor i n t e n s i v e  a1 t e r n a t i  ve. Peak 

cons t ruc t i on  employment has been est imated a t  7,089 workers which i s  f a r  i n  

excess o f  the  o the r  development op t ions .  The opera t ion  work force has been 

est imated t o  be 1,774 workers. Serv ice employment generated by the opera- 

t i o n  a c t i v i t y  would t o t a l  almost 6,000. The resu l  t i n g  popul a t i o n  increment 

o f  over  20,000 persons would s i g n i f i c a n t l y  impact the  socioeconomic 

envi ron~i ient  o f  Morgantown , West V i  r g i n i  a. 

The induced popu la t ion  would generate over  $1.7 m i l  1 i o n  i n  annual 

r e s i  d e n t i  a1 p roper ty  taxes. P r o j e c t  re1 ated empl oyment woul d generate 

approximately $8.5 m i l l i o n  i n  s t a t e  income taxes and almost $1.5 m i l l i o n  i n  

sa les taxes each year.  

Proper ty  taxes on the coal 1 i q u e f a c t i o n  f a c i l  i t y  would amount t o  

a lmost  $18 m i l l  i o n  annual ly.  The t o t a l  revenues generated by the p r o j e c t  

would then t o t a l  nea r l y  $30 m i l  1 i o n  dnnual ly. 

Publ ic  serv ice  costs,  however, would be overwhelming. Local 

government c a p i t a l  expenditures would l i k e l y  be more than $18 m i l l  i o n  per  

year. The c o s t  o f  expanding human serv ices  del i v e r y  would be a lmost  $14 

m i l l i o n  per year  represent ing  a t o t a l  annual p l ~ b l i c  serv ice  c o s t  o f  over  

$32 m i l l  ion. It i s  c l e a r l y  i n f e a s i b l e  t h a t  p r o j e c t  generated revenues cou ld  

o f f s e t  the  pub1 i c  se rv i ce  cos ts  and soc ia l  impact o f  t h i s  a1 t e r n a t i v e .  



Conservation O ~ t i  on 

The conservat ion a l t e r n a t i v e  i s  d i f f i c u l t  t o  assess i n  socioeconomic 

terms. The primary consequence o f  saving 50,000 BPD of gasol i ne  i s  a 0.6% 

decrease i n  the amount o f  gasol ine pumped across the  nat ion .  This does not  

sound h igh  enough to a f f e c t  the serv ice  s t a t i o n  indust ry ,  b u t  might  con- 

ce ivab ly  impact the gasol i ne  d i s t r i b u t i o n  i ndus t ry  s l  i g h t l y .  The socio- 

economic impacts o f  the conservat ion a l t e r n a t i v e  as def ined are expected t o  

be minor s ince veh ic le  design changes would probably be accommodated i n  

annual model changes rou t ine  to the auto indust ry ,  which do not  generate 

any s i g n i f i c a n t  demand f o r  new employment. As mentioned i n  Sect ion 3.10, 

no socioeconomic analys is  o f  t h i s  a1 t e r n a t i v e  has been attempted here. 

Comparati ve Socioeconomic Analys is  Data Summary 

A summary o f  employment, c a p i t a l  cost,  reve'nue, and pub1 i c  cos t  data 

f o r  the socioeconomic comparisons o f  the techno1 ogy a1 t e r n a t i  ves and 

development p o l i c y  opt ions i s  presented i n  Tab1 e 5-13. 

5.2.3 CUIIIU~ a t i v e  Socioeconomic E f f e c t s  o f  NOSR Development i n  Western 
t o 1  orado 

I n  the preceding comparati ve ana lys is  , NOSR 1 impacts were considered 

i n  i s o l a t i o n .  However, the magnitude o f  the cumulat ive socioeconomic 

impacts t h a t  could be  manifested i n  the three county regions o f  i n t e r e s t  i n  

Colorado, are o f  special  i n t e r e s t  since they could exerc ise g rea t  i n f l  uence 

on the t im ing  and con f igu ra t i on  o f  the u l t i m a t e  development pol i c y  adopted 

w i t h  regard t o  NOSR 1. 

I n  order  t o  examine the issue, a cumulat ive socioeconomic impact 

analys is  was performed. The analys is  recognizes the poss ib le  development 

o f  var ious o i l  shale, synthet ic  fuels,  and coal min.ing p ro jec ts  i n  western 

Colorado over the  next  20 years, and por t rays  the popu la t ion  and f i s c a l  

imp1 i c a t i o n s  t h a t  these combined developments w i  11 have w i t h  and wi thout  a 

100,000 BPD NOSR development. The s p e c i f i c  energy developments t h a t  have 

been modeled include: the  Colony, Union, C-b, and Mobil o i l  shale 

p ro jec ts  ; t h e  GEX, Sheridan, Snowmass, Col owyo, Northern coal p r o j e c t s  ; new 

coal leas ing under the Hams ForkIGreen River  Program; and the Moon Lake 

Power Pro jec t .  



Table 5-13. Cornparatlve Socioeconomlc 
Analysts Data Sumnary 

50,000 BPD 50,000 BPD 200,000 BPD 200,000 BPD 50.00 BPLl 
NOSR NOSR NOSR NOSR ENHANCED COAL OUTER QASOHUL C0LUlrY 

(.lNOUSTHY (GOCO) (INDUSTRY) (ti0C0 I OIL L IUUE- C0NT II~ENTAL IBl(mh5S 
RECOVERY FACTlON SHELF ALCOhOL ) 

Peak Construction Employment 

Peak Operation Employment 

Operation Induced Employment 

Population Associated wi th  
Operation and lnduced 
Employment 

Capi t a l  Value o f  Fac l l  i t y  
( $000 ) 

Esti~npted Annual Property 
Tax Revenue from F a c i l i t y  
(S(J00 ) 

Average Annual Resident ia l  
Property Tax Revenue ($0001 

Average Annual sales fax 
Revenues ($000) 

D i rec t  Operational 

lnduced Empl oyment 

Average Annual State Incane 
Tax Revenue ($000) 

D i rec t  Operational 

lnduced Employment 

10. Total Average Annual 
Revenues ($000) 

11. Total Average Annual 
Publ ic Costs ($000) 

Cap1 t a l  Costs 

Service Costs 

* Government ownership cost  does not include 1 and 'cost ,  Insurance and contingency funds. 
**Property taxes l o s t  -to loca l  govermnent w l t h  loss o f f s e t  only p a r t l a l l y  by PILT. 



Figure 5-1 and Tables 5-14 and 5-15 i l l u s t r a t e  the combined population 

e f f ec t  of these developments juxtaposed with a 100,000 BPD development a t  

NOSR 1. The production level a t  NOSR 1 i s  assumed to be real ized through 

two 50,000 BPD mining and surface r e t o r t  f ac i l  i t i e s  with the f i r s t  p lant  

introduced i n  1987 and a second i n  1989. Four communities would experience 

substantial  growth i n  the three  county region (Parachute, Rif le ,  Battlement 

Mesa, and Meeker) and under the assumed development scenario the addi t ive  

impact of the  NOSR development can be seen i n  Figures 5-2 through 5-5 and 

Tables 5-16 through 5-23. 

I t  should be emphasized t ha t  the population growth ref lected in the 

previous Tables and Figures i s  modeled on the basis  of a hypothetical 

energy development scenario i n  western Colorado and a hypothetical 

development option a t  NOSR 1. No spec i f ic  pol icy option i s  t h u s  impl ied.  

The popul a t ion growth t ha t  will be at tendant t o  the combined or 

cumul a t ive  energy development in western Col orado and the growth associated 

with devel opment a t  NOSR 1 will  have obvious f i sca l  impl ica t ions  fo r  1 ocal 

governments i n  the region. A comprehensive analysis  of public costs  t h a t  

could be associated w i t h  the hypothetical cumulative development scenario 

presented above i s  summarized in Tab1 es  5-24 and 5-25 below. Most of the 

public costs  associated with energy development are due to  the increase in 
demand for f ac i l  i t i e s  and services by the new population which adcompanies 

the capital  intensivellabor in tensive  energy f a c i l i t y .  The number of 

people and the r a t e  of in-migration a f f ec t s  the level of expenditures t h a t  

must be made to  meet the new demand. 

The typical oi l  shale corr idor  community i n  Colorado has existed fo r  

years with a very modest municipal budget, issuing revenue bonds 

occasionally to  cover costs  of upgrading the water and sewer systems, and 

avoiding issuing general obligation bonds except, on occasion, to upgrade 

school fac i l  i t i e s .  Access t o  adequate housing, school s ,  and recreation 

f a c i l i t i e s  i s  considered to  be a prime factor  i n  a t t r a c t i ng  a productive, 

stab1 e ,  ski 1 led  work force ,  but the costs  of upgrading exis t ing fac i l  i t i e s  

and providing new f a c i l i t i e s  and services could be overwhelming when 

compared to  the current  budgets of counties and municipal i t i e s  i n  western 

Colorado. 





Table 

YEAR TOTAL MALE 
WPULATION 

1980 110295. 54831. 
1981 114657. 57115. 
1902 120502. 60248. 
1983 131791. 66250. 
1984 145756. 735756 
19R5 15R7RO. 00344. 
1986 167920. 84742. 
1907 185031. 93965. 
1988 194209. 98573. 
1909 199377. 101053. 
1990 195642. 90466. 
1991 1965R2. 88911. 
1992 202916. 102312. 
1993 214253. 108531. 
1994 217484. 109861. 
1995 216214. 10BR95. 
1996 2132712. 107087. 
1997 212954. 106837. 
199R 214704. 107677. 
1999 216751. 108667. 
2000 210727. 109619. 

Three-County Region Regional 

PEMA 

554 
575 
60 3 
65 5 
72 1 
784 
83 1 
910 
956 
9P3 
97 1 
976 

1006 
1057 
1076 
1073 
1061 
1061 
1070 
1080 
1091 

Energy Impact - Without NOSR 

OLD DEATllS IN-  
tlIGRhTIOt 

172. 926. 31R6. 
72. 949. 469 1. 
8 8 .  977. 98RR. 
117- 1021. 12472. 
100. 1073. 11291. 
6 3 .  1123. 7201. 
'5 1, 1154. 15024. 
7 3 .  1215. 6n4 2. 
'17. 1254. 2724. 
'72. 1702. -6196. 
51 .  1172. -1397. 
104. 1280. 4099. 
;11. 1323. Olr)7. 
.17. 1373.- 902. 
"i3. 1335. -3600. 
167. 1405. -5155. 
4 3 .  1409. -2433. 
78 .  1425. -277. 
49. 1452. 65. 
35. 1481. 31. 
27. 0.  0 .  



YEAR 

Table 5-15. Three-County Region - Impact of Regional Energy Development 
,. w i t h  Development a t  NOSR 1 

TOTAL 
WPULATION 

110295. 
114657. 
120582. 
131791. 
145758. 
158780. 
167920. 
185031. 

HALE FEMALE 60+ 
MALE 

6561 
6650 
676 1 
6937 
7155 
7371 
7409 
7673 
7834 
7972 
7821 
7985 
8224 
8500 
8656 
8536 
8553 
8682 
8899 
9132 
9384 

60+ 
PEUALE 

8335 
8528 
8743 
90 18 
9344 
9670 
9868 

10221 
10502 
10752 
10759 
10975 
11266 
1 1586 
11808 
11778 
1 l a 1 8  
11957 
121R9 
12451 
12734 

1-YR OLD 

2072. 
2172. 
2288. 
2517. 
2800. 
3063. 
3251. 
3573. 

' 3721. 
3798. 
3702. 
3747. 
3879. 
4048. 
4133. 
4014. 
3894. 
3827. 
3794. 
3777. 
3764. 

DEATHS 

926. 
949. 
977. 

1021. 
1073. 
1123. 
1154. 
1216. 
1255. 
1288. 
1285. 
1320. 
1369. 
1424. 
1459. 
1453. 
1458. 
1477. 
1506. 
1539. 

0. 

IN- 
MIGRATION 

3186. 
4691. 
9888. 

12472. 
11291. 
7201. 

15024. 
7059. 
3950. 

-4808. 
4212. 
8868 

10105. 
4202. 

-7026. 
-5392. 
-2412. 

-1'31, 
104. 

34. 
0. 





YEAR TOTAL 
POPULATIOll 

1980 339. 
1981 365. 
19.92 4RP. 
1983 101R. 
1984 1376. 
1985 1934. 
1986 2204- 
1987 3521. 
1988 3460. 
1989 3138. 
1990 2299. 
1991 22AO. 
1992 2393. 
1993 2812. 
1994 2735. 
1995 2651. 
1996 2463. 
1997 2432. 
1998 2430. 
1999 2447. 
2000 2475. 

Table 5-16. Regional Energy Impact - Without NOSR 

Parachute, Colorado 

HALE 

173. 
188. 
257. 
559. 
739. 
1043. 
1170. 
1936. 
1884. 
1684. 
1182. 
1178. 
1249. 
1494. 
1434. 
1372. 
1257. 
123A. 
1-36. 
1244. 
1257, 

FEMALE 

166. 
177. 
231. 
459. 
637. 
891. 
1034. 
1585. 
1576. 
1454. 
1 1  17. 
1102. 
1144. 
131R. 
1301. 
1278. 
1205. 
1194. 
1193. 
1203. 
12 18. 

1-YR OLD 

5. 
6. 
9. 
20 .- 
29. 
41. 
48. 
75. 
73. 
65. 
49. 
46. 
47. 
54. 
52. 
50. 
46. 
44. 
43. 
42. 
42. 

DEATHS IN- 
HIGR4TION 

5. 25. 
5. 122. 
5. 526. 



YEAR TOTAL 
POPULATION 

1980 339. 
1981 365. 
1982 488.  
1983 1018. 
1984 1376. 
1985 1934. 
1986 2204. 
1987 3521. 
1988 3471. 
1989 3218. 
1990 2444. 
1991 2735. 
1992 3063. 
1993 3521. 
1994 3644. 
1995 3337. 
1996 3196. 
1997 3161. 
1998 3178. 
1999 3210. 
2000 3250. 

Tab1 e 5-1 7. Impact o f  Regional Energy Development 

Parachute ,  Colorado 

60  + 
MALE 

3 6  
3 3 
34 
3 7 
40  
4 6  
48  
6 6  
6 8  
6 7  
5 2  
59  
6 6  
7 6  
8 1  
74 
74 
74 
8 2  
8 6  
8 9  

1-YR OLD DEATHS IM- 
MIGRATIO?: 





Table 5-18. Regional .  Energy Impact - Wi thout  NOSR 

R i  f 1 e , Col orado 

YEAR 

1980 
t98 1 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

HALE 

15134. 
1620; 
1734. 
2983. 
4960. 
7273. 
9934. 

12233. 
13312. 
14755. 
13538. 
13526. 
15173. 
18660. 
18938. 
17760. 
16128. 
15677. 
15043. 
16052. 
16256. 

PE:4 ALE 

1631. 
1662. 
1793. 
2835. 
4659. 
672 1 .. 
9184. 

11111. 
12015. 
13299. 
12776. 
12747. 
14023. 
16684. 
17359. 
16634. 
15482. 
15077. 
15256. 
15477. 
15693. 

60+ 
HALE 

215 
214 
205 
229 
2 68 
320 
381 
440 
4 79 
53 1 
490 
508 
565 
669 

, 6 8 9  
682 
653 
673 
7 13 
759 
803 

1-YR OLD 

56. 
58. 
65. 

117. 
206. 
3119. 
431. 
527. 
564. 
613. 
582. 
564. 
609. 
718. 
734. 
686. 
617. 
5R2. 
571. 
564. 
557. 

DEATHS 

33. 
33. 
33. 
40. 
50. 
62. 
76. 
89. 
97. 

107. 
101. 
103. 
114. 
135. 
138. 
135. 
128. 
128. 
132. 
137. 

0. 

IN- 
MIGRATION 

42. 
219. 

2257. 
372 1. 
4212. 
4869. 
3861. 
1541. 
2262. 

-2245. 
-516. 
2469. 
5663. 

3R1. 
-2491 . 
-3324. 
-1334. 

-101. 
0. 
0. 
0 .  



YEAR TOTAL 
FOPULATION 

1980 3215. 
1981 3282. 
19R2 3527. 
1983 5818. 
1984 9619. 
1985 13994. 
19R6 19118. 
1987 23344. 
1988 25343. 
1989 28180. 
1990 26623. 
1991 27079. 
1992 30725. 
1993 37178. 
1994 38409. 
1995 36505. 
1996 33471. 
1997 32725. 
1998 33125. 
1999 33593. 
2000 34048. 

Table 5-1 9. Impact of Regional Energy Development 

R i  f 1 e, Col orado 

MALE PEYALE 0-5 6-1 1 12-14 15-1 7 60 + 60+ 1-YROLD 
MALE FEMALE 

1584. 1631. 31 1 330 159 185 215 313 56. 
1620. 1662. 324 335 151 171 214 314 58. 
1734. 1793. 369 36 1 165 167 205 310 65. 
2983. 2835. 674 592 290 275 229 337 117. 
4960. 4659. 1201 1044 509 507 268 390 206. 
7273. 672 1. 1782 1574 73 1 320 451 309. 

728 1022 9934. 9184. 2481 2214 38 1 53 1 43 1. 
992 1203 12233. 11111. 3007 270 1 1170 440 592 527. 

13322. 12022. 3238 2936 1265 1254 480 635 564. 
14826. 13354. 3582 3279 14 14 1371 533 691 616. 
13708. 12914. 3464 3198 1406 1326 495 67t? 5A9. 
13974. 13105. 3459 3229 1454 1325 519 699 582. 
16002. 14723. 3847 3597 1634 1493 5A6 765 642. 
19632. 17545. 4567 4242 1915 1795 693 856 759. 
20057. 18352. 4739 4461 2030 1932 72 1 90 3 7A1. 
18849. 17656. 4453 4307 1976 1850 71 1 90 8 735. 
17087. 163R4. 40 19 4001 1847 1715 68 1 888 660. 
16691. 16034. 3A18 3902 1805 1689 702 90 5 625. 
16885. 1624 1. 3756 3926 1823 1732 747 952 615. 
17112. 16481. 3706 3933 1860 1771 795 1003 607. 
17333. 16715. 3656 3917 1901 1797 846 1054 599. 

DEATHS IEI- 
MICRATIOE; 

33. 42. 
33. 219. 
33. 2257. 
40. 3721. 
50. 42 12. 
62. 4868. 
76. 3861. 
89. 1551. 
97. 2372. 

107. -2065. 
102. -24. 
106. 3178. 
118. 5938. 
140. 623. 
145. -2533. 
141. -3616. 
134. - 1 2 6 1 .  
134. -H2. 
139. 0. 
145. 0. 

0. 0 .  





Table 5-20. Regional Energy Impact - Without  NOSR 

Bat t lement  Mesa, Colorado 



YEAR * TOTAL 
WPULATION 

1980 0. 
198 1 2R7. 
1982 1333. 
1983 3222. 
1984 5953. 
1985 8315. 
1986 6457. 
1987 14079. 
1988 16799. 
1989 16562. 
1990 14599. 
1991 16015. 
1992 17908. 
1993 19323. 
1994 211434. 
f995 19159. 
1996 18827. 
1997 18572. 
199R 18788. 
1999 19058. 
2000 19322. 

Tab1 e 5-21. Impact o f  Regional Energy Development 

Battlement Mesa, Colorado 

60+ 
MALE 

0 
2 

17 
4 1 
79  

118 
8 9  

l e l  
223 
237 
218 
254 
296 
334 
368 
362 
378 
392 
417 
444 
471 

60+ 1-YR OLD 
FEMALE 

0 0. 
0 6. 

DEATHS IN- 
MIGRATION 

0. 2R7. 
1. 104 1. 





Table 5-22. Regional Energy Impact - Without NOSR 

Meeker, Colorado 

YEAR TOTAL MALE FEMALE 0-5 6-1 1 .12-14 15-17 'R OLD DEATHS IN-  
MIGRATION 

0. 
350. 

- 963. 
1478. 
1619. 
1578. 
586. ' 

1627. 
794. 
355. 
-62. 
297. 
92. 
97. 
19. 



YEAR 

1980 
1981 
19A2 
1983 
1484 
1985 
1986 
1987 
1988 
19R9 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1907 
1998 
1999 
2000 

Tab1 e 5-23. Impact of Regional Energy Development 

Meeker, Colorado 

604 
MALE 

14 
14 
14 
1 ! 
17 

60+ I-YR a m  DEATHS I~I- 
FEMALE MICRATIOI i i 209 39. 23. o 

10 .20A 40. 23. 350. 
13 215 40. . 24. 967.  
i4 225 70. 27. 147A. 
12 247 107. 31. 1610. 
IS 271 147. 36. 157A. 
!I 297 184. 41. . 586.  



Table 5-24. Local Government Capi ta l  and Operating Costs Estimates 
( C i t i e s  and Counties Combined, 1980 Do l la rs ,  per 1,000 res iden ts )  

Elements Cap i ta l  Operations 

Sewer t reatment  
c o l  1 ec ti on 

Water supply 
storage 
treatment 
d i s t r i b u t i o n  

School s 

L i b r a r i e s  

Adnini s t r a t i o n  

Parks and Recreat ion 

Hospi ta l  s 

Arnbul ance Serv ice 

Heal t h y  Mental Heal t h y  Soci a1 Services 

Sol i d  Waste 

Pub1 i c  Safety 

Detent ion Fac i l  i t i e s  - 

F i r e  P ro tec t i on  (Vol .) 
(Paid) 

Shop and Maintenance 

S t r e e t  and Roads Municipal 
County 

Assisted Housing 

S t o m  Drainage 

TOTAL ( w i t h  pa id  f i r e  dept.) 

TOTAL ( w i t h  vo l  . . f i r e  dept. ) 



Table 5-25. Pro jec t ion  o f  Pub l i c  Costs Associated w i t h  Populat ion Increases 
w i t h  and wi thout  100,000-BPD NOSR Development f o r  the Period 1981-2000 

Publ i c  Costs (X $1000) 
Total 

l n c r m n t  
For Net Population Increase Cap I t a  l Operat I ng Due t o  NOSR 

Years Without NOSR With NOSR Without NOSR With NOSR Increment Without NOSR With NOSR increment Deve l opment 

1996-2000 2,513 3,894 28,520 44,193 15,673 564,309 
03 

649,325 85,016 1 00,689 
W 

Assumptions: a Capital Expenditures = $11,349,000/1000 new residents 

a Operati ng Expend1 t u res  = $2,075/resident/year 

a Expenditure i s  made i n  year cost i s  Incurred. No bondlng; no debt service 

a Population associated with f i r s t  NOSR f a c l l l t y  ar r ives i n  1987; second i n  1989 



The previous summary o f  pub l i c  costs i s  based on standards prepared by 

Colorado's D iv i s ion  o f  Impact Assistance, h i s t o r i c a l  informat ion from loca l  

budgets, cos t  comparisons on recent ly  compl eted projects,  and review by 

appropriate state, regional and loca l  agencies. These cost  estimates 

assume tha t  ex i s t i ng  f a c i l  i t i e s  and services are operating a t  t h e i r  capac- 

i t y  and a l l  costs w i l l  be incurred i n  provid ing services f o r  the i n f l u x  o f  

each 1,000 new residents. 

Nearly a l l  p o r t r a i t s  o f  revenues and costs re la ted  to o i l  shale 

development show a revenue s h o r t f a l l  f o r  the f i r s t  10 t o  12 years fol lowed 

by a steady surplus o f  revenue over the 1 i f e  o f  the pro jec t .  Recent exam- 

inat ions of puhl i c  cost  and revenue e f f ec t s  of energy development i n  

Colorado confirm t ha t  publ i c  revenues may no t  be ava i l  able i n  the ea r l y  

years of energy development when publ i c  cap i ta l  costs f o r  f a c i l  i t i e s  and 

services are high. Moreover, j u r i s d i c t i o n s  which i n  the long term receive 

net revenue surpl uses may not  be the same as the ones which incurred the 

costs for  energy-re1 ated growth. F ina l  l y ,  muncipal i t i e s ,  because o f  t h e i r  

high pub l ic  service r e s p o n s i b i l i t i e s  and minimal access t o  property tax  

revenue, are more vul nerabl e to d e f i c i t s  than counties. These j u r i s d i c -  

t i ona l  probl ems po in t  to the need f o r  developing c rea t i ve  publ i c -p r i va te  

finance mechanisms and innovat ive impact m i t i ga t i on  programs. These issues 

are central  to the NOSR Development Pol i c y  Program and the fo l lowing 

analysis o f  pub l ic  revenues i n  the NOSR region points t o  the f e a s i b i l i t y  o f  

implementing a 100,000 BPD development opt ion a t  NOSR 1 i f  provis ions f o r  

front-end f inancing are real  ized. 

Table 5-26 shows. a p ro jec t ion  o f  pub l ic  revenues associated w i th  

f a c i l  i t i e s  and re la ted  .population increases w i th  and wi thout  NOSR develop- 

ment a t  an assumed production capaci ty o f  100,000 BPD. 

The revenue pro jec t ions shown i n  Tab1 e 5-26 comprise the fo l lowing:  

State Revenues 

o Corporate income taxes payable by the p ro j ec t  f a c i l  i t y  operators 

o Ind iv idua l  income taxes payable by employees o f  p ro jec t  f a c i l  i t i e s  
(const ruct ion and operations) and induced work forces 

o Severance taxes payabl e by  mineral p ro jec ts  

o Pub1 i c  royal t y  payments, where appl i cab l  e 



Table 5-26. P ro j ec t i on  o f  Publ ic  Revenues Associated w i t h  P r o j e c t  F a c i l i t i e s  
and Impact Populat ion Increases  w i t h  and wi thout  100,000-BPD NOSR 

Development f o r  the Period 1981 - 2000 (1980 Do l l a r s ,  $000) 

State  Revenues Local Revenues Total Revenues 
For 
Years W t thout NOSR W I t h  NOSR l ncrment  W f thout NOSR W I t h  NOSR l ncrment  W I thout  NOSR W I t h  NOSR l ncrment  



The previous summary o f  pub l i c  cos ts  i s  based on standards prepared by 

Colorado's D i v i s i o n  o f  Impact Assistance, h i s t o r i c a l  in fo rmat ion  from l o c a l  

budgets, cos t  comparisons on recent1 y compl eted p ro jec ts  , and review by 

appropr iate state,  regional  and 1 ocal agencies. These cos t  est imates 

assume t h a t  e x i s t i n g  f a c i l i t i e s  and serv ices are operat ing a t  t h e i r  capac- 

i t y  and a l l  costs w i l l  be incur red i n  prov id ing  services f o r  the  i n f l u x  o f  

each 1,000 new residents.  

Near ly  a l l  p o r t r a i t s  o f  revenues and costs r e l a t e d  t o  o i l  shale 

development show a revenue s h o r t f a l l  f o r  the f i r s t  10 t o  12 years fo l lowed 

by a steady surplus o f  revenue over the l i f e  o f  the  p ro jec t .  Recent exam- 

i n a t i o n s  o f  publ i c  cos t  and revenue e f f e c t s  o f  energy development i n  

Colorado conf i rm t h a t  publ i c  revenues may n o t  be ava i l  ab le  i n  the e a r l y  

years o f  energy development when publ i c  c a p i t a l  costs f o r  f a c i l  i t i e s  and 

serv ices  are high. Moreover, j u r i s d i c t i o n s  which i n  the long term receive 

n e t  revenue surpl  uses may n o t  be the same as the  ones which incur red the  

cos ts  f o r  energy-related growth. F i n a l l y ,  munc ipa l i t i es ,  because o f  t h e i r  

h igh  publ i c  serv ice  respons ib i l  i t i e s  and minimal access t o  property tax  

revenue, are more vul nerabl e t o  d e f i c i t s  than count ies . These j u r i  sd ic-  

t i o n a l  problems p o i n t  t o  the need f o r  developing c r e a t i v e  p u b l i c - p r i v a t e  

f inance mechanisms and innovat ive  impact m i t i g a t i o n  programs. 'These issues 

are cent ra l  t o  the  NOSR Development Pol i c y  Program and the f o l l o w i n g  

ana lys is  o f  pub l i c  revenues i n  the NOSR reg ion po in ts  t o  the f e a s i b i l i t y  o f  

implementing a 100,000 BPD development op t ion  a t  NOSR 1 i f  prov is ions  f o r  

f ront-end f i nanci ng are rea l  i zed. 

Table 5-26 shows a p r o j e c t i o n  o f  p u b l i c  revenues associated w i t h  

f a c i l  i t i e s  and re1 ated populat ion increases w i t h  and w i thou t  NOSR develop- 

ment a t  an assumed product ion capac i ty  o f  100,000 BPD. 

'The revenue p ro jec t i ons  shown i n  Table 5-26 comprise the fo l lowing:  

S ta te  Revenues 

o Corporate income taxes payable by the p r o j e c t  f a c i l  i t y  operators 

o Ind i v idua l  income taxes payable by employees o f  p r o j e c t  f a c i l i t i e s  
( cons t ruc t i on  and operat ions)  and induced work forces 

o Severance taxes payable by mineral p r o j e c t s  

o Pub1 i c  roya l  ty payments, where appl i c a b l  e 



Table 5-27. Net Local Revenues (Costs) i n  Impact Region w i t h  and wi thout  
100,000-BPD NOSR Development f o r  the .Per iod  1981-2000 (1980 Do l la rs ,  $000) 

For Local Costs Local Revenues Net Local Revenues (Costs) 
Years Without NOSR With NOSR Without NOSR With NOSR Without NOSR With NOSR 



o Sales and use taxes payable by p r o j e c t s  and i n d i v i d u a l s  

o M i  scel 1 aneous revenues ( e  .g., a1 coho1 beverage, niotor f ue l ,  and 
c i g a r e t t e  taxes) 

Local Revenues 

o Ad val  orem proper ty  taxes on i n d u s t r i a l  , commerci a1 , and 
r e s i d e n t i a l  proper ty  payabl e by p ro jec ts ,  o the r  businesses , and 
i n d i v i d u a l  s t o  count ies,  towns, school d i s t r i c t s  , and specia l  
d i s t r i c t s  

o Sales and use taxes payable by i n d i v i d u a l s  t o  count ies  and towns, 
where appl i cab1 e 

o M i  scel 1 aneous revenues ( fees, f i n e s  , o the r  charges) 

Tab1 e 5-27 shows p ro jec t i ons  o f  t he  ne t  f i s c a l  e f f e c t  on l o c a l  

comm~lni t i e s  i n  the NOSR reg ion  o f  p r o j e c t  a c t i v i t y ,  both w i t h  and w i thou t  

NOSR development. It should be noted, however, t h a t  these p r o j e c t i o n s  

ill u s t r a t e  on ly  l o c a l  revenues versus l o c a l  cos ts  and t h a t  no in tergovern-  

mental t rans fers  are portrayed, and t o  t h i s  ex ten t  the p ro jec t i ons  tend t o  

overs ta te  the l o c a l  d e f i c i t s  occur r ing  i n  the e a r l y  years o f  a l l  p ro jec ts .  

5.3 UNAVOIDABLE ADVERSE ENVIRONMENTAL EFFECTS 

I f  devel oped, each technol ogy a1 t e r n a t i v e  woul d have c e r t a i n  adverse 

and unavoidable environmental impacts. Measures are avai  1 able t o  m i  t i g a t e  

the adverse e f f e c t s  o f e a c h  a l t e r n a t i v e  and are i d e n t i f i e d  i n  Sect ion 5.1. 

Much o f  the data presented i n  Sect ion 5.1 represent  the emissions which can 

be expected a f t e r  a v a i l a b l e  con t ro l  measures have been taken. This  sec t i on  

i d e n t i  f i e s  those adverse environmental e f f e c t s  which would r e s u l t  from 

imp1 ementation o f  a1 t e r n a t i  ves a f t e r  a v a i l  abl e con t ro l  technol ogies and 

o ther  m i  t i g a t i  ve measures have been appl i ed. 

As discussed i n  Sect ion 3, emissions must be r e l a t e d  t o  e x i s t i n g  

cond i t i ons  i n  order  t o  determine environmental impact. This  has been done 

o n l y  i n  a general way, as i n  the  case o f  a i r  qua1 i t y  i n  which model i n g  o f  

each reference case has no t  been performed. However, general impacts have 

been i d e n t i f i e d  f o r  each a1 t e r n a t i v e  t o  permi t  comparison, and are pre- 

sented and compared be1 ow, based on in fo rmat ion  c u r r e n t l y  a v a i l  able. 

The unavoidable adverse environmental e f f e c t s  of the  reference cases 

f o r  NOSR 1 development and o i l  shale development on o ther  lands are very  



s i m i l a r .  Each case would r e s u l t  i n  some degradation o f  a i r  qual i t y  a f t e r  

con t ro l s  have been applied. A i r  p o l l u t i o n  should no t  a f f e c t  the l o c a l  

ecology s i g n i f i c a n t l y  bu t  w i J l  a f f e c t  v i s i b i l i t y  and may a l t e r  scenic 

val  ues. Water qual i t y  should not  be adversely af fected,  a1 though s i g n i f -  

i c a n t  harm could r e s u l t  i f  s p i l l s  occur. Decreased water a v a i l a b i l i t y  may 

have adverse e f f e c t s  on f l o r a  and fauna, and water use may adversely a f f e c t  

t he  hydrology o f  the area. Hydrologic e f f e c t s  would be h i g h l y  s i g n i f i c a n t  

because water i s  i n  sho r t  supply i n  t h i s  region. Large areas w i l l  be 

required'  f o r  disposal o f  s o l i d  wastes. The e f fec t iveness o f  spent shale 

reclamation i s  uncertain. Spent shale w i l l  a1 t e r  the topography and change 

hab i ta t s ,  thus a f f e c t i n g  the occurrence and d i s t r i b u t i o n  o f  some p lan ts  and 

animal s. Increased human a c t i v i t y  and changes i n  hab i ta t s  w i l l  a f f e c t  

animal communities and may decrease popul a t ions  through increased compe- 

ti t i on .  High temperature operat ions and f l  amnable l iqu ids  w i l l  pose sa fe ty  

hazards. Contact w i t h  hydrocarbons and p o l y c y c l i c  organic mat ter  may have 

adverse hea l th  e f fec ts ,  i n c l  uding c a r c i  nogenesis. Shale o i l  appears t o  

pose a greater  r i s k  than conventional petroleum products b u t  a l esse r  

hazard than coal l i q u i d s .  Results are uncer ta in  a t  t h i s  t ime b u t  f u r t h e r  

study i s  i n  progress. O i l  shale development w i l l  have s i g n i f i c a n t  

socioeconomic impacts due t o  the  r u r a l  nature o f  the area t o  be developed. 

S i g n i f i c a n t  popul a t i o n  increases w i  11 p l  ace demands on communities t o  

provide goods and services. Colony has p l  anned comm~~ni ty development and 

w i l l  p rov ide  tax  revenues. The seriousness o f  the impact o f  NOSR 1 devel- 

opment w i l l  depend on which p o l i c y  opt ions  are chosen and on the adequacy 

o f  Federal Impact Assistance o r  payment i n  l i e u  o f  taxes t o  help communi- 

t i e s  cope w i t h  increased demands f o r  services. I f  NOSR i s  1 eased, i t  

should generate s u f f i c i e n t  revenues t o  cover costs. 

No adverse e f f e c t s  w i l l  r e s u l t  froni the reference cases f o r  increased 

conservat ion. Th is  a1 t e r n a t i v e  should reduce a i r  pol 1 u t a n t  emissions from 

the t ranspor ta t i on  sector and r e s u l t  i n  an improvement i n  ambient a i r  

qual i ty. This a1 t e r n a t i  ve may a f f e c t  the serv ice s t a t i o n  i n d u s t r y  through 

a small decrease i n  gasol ine pumped, b u t  no socioeconomic ana lys is  has been 

attempted. 

A i r  qual i t y  may be degraded by combustion o f  crude o i l  f o r  steam 

generat ion f o r  EOR. This i s  the most s i g n i f i c a n t  adverse environmental 



e f f e c t  o f  recovery o f  heavy o i l s  by steam i n j e c t i o n  i n  Kern County, 

C a l i f o r n i a .  A i r  q u a l i t y  cons idera t ions  may i n  f a c t  r e s t r i c t  the l e v e l  o f  

EOR product ion i n  Kern County. There i s  a1 so a p o s s i b i l i t y  t h a t  water 

qual i t y  would be degraded by s p i l l s  and by  leakage o f  produced o i l  o r  b r i n e  

i n t o  o ther  formations through f a u l t y  casings. Large areas o f  land w i l l  be 

requ i red  f o r  EOR, the p r o d u c t i v i t y  o f  which may be reduced by EOR a c t i v i -  

t i e s .  Workers w i l l  be exposed t o  sa fe ty  hazards r e l a t e d  t o  h igh  tempera- 

t u r e  and pressure operat ions. Contact w i t h  crude o i l  may a lso  have adverse 

hea l th  e f f e c t s .  Socioeconomic e f f e c t s  of EOR should be minor.  

OCS operat ions w i l l  degrade 1 ocal a i r  and water qual i t y  through 

r o u t i n e  operat ions b u t  the impact o f  t h i s  i s  no t  expected t o  be serious. 

Marine p r o d u c t i v i t y  i s  a c t u a l l y  expected t o  be increased i n  the  v i c i n i t y  o f  

p la t fo rms because the  p la t fo rms serve as a r t i f i c i a l  r ee fs .  Disposal o f  

d r i l l  i n g  muds and c u t t i n g s  and d is turbance o f  bottom sediments dur ing  t h e  

l a y i n g  o f  pipe1 i nes  w i l l  a f f e c t  benth ic  organisms. The most ser ious 

adverse e f f e c t s  w i l l  occur if there  i s  a l a r g e  o i l  s p i l l .  Measures may be 

taken t o  lessen the 1 i kel  ihood o f  s p i l l  s occur r ing  b u t  they are no t  

completely avoidable. If a l a r g e  s p i l l  occurs i t  w i l l  degrade wa te r  

q u a l i t y  and poss ib l y  a i r  qual i t y  as we l l .  ~ o l a t i i e  f r a c t i o n s  o f  the  crude 

w i l l  have t o x i c  e f f e c t s  on organisms s h o r t l y  a f t e r  the  s p i l l  and res idues 

may make h a b i t a t s  u n f i t  f o r  several years. I f  s p i l l e d  o i l  reaches coasta l  

estuar ies,  a very product ive b i o l o g i c a l  community would be d isrupted.  OCS 

operat ions pose sa fe ty  hazards t o  workers due t o  the  p o s s i b i l i t i e s  o f  

f i r e s ,  explosions and blowouts - on an o f f sho re  p la t fo rm.  Exposure t o  crude 

o i l  may a1 so have adverse heal t h  e f f e c t s .  OCS development w i l l  t a k i  p lace  

i n  a developed area and should n o t  have s i g n i f i c a n t  socioeconomic e f f e c t s .  

Coal l i q u e f a c t i o n  w i l l  degrade a i r  and water qual i t y .  Standards f o r  

p a r t i c u l  ates, SO2, and photochemical ox idants are a1 ready exceeded i n  t h e  

general area. A i r  qual i t y  could be f u r t h e r  degraded by p l  a n t  emissions. 

Su l fu r  d iox ide  emissions w i l l  combine w i t h  atmospheric water vapor t o  

produce ac id  r a i n  which w i l l  f u r t h e r  aggravate h igh  . a c i d i t y  i n  sur face 

waters. Water q u a l i t y  w i l l  be adversely a f fec ted  by ac id  mine drainage 

and, i f  they occur, by product  s p i l l s .  A s i g n i f i c a n t  area o f  l and  w i l l  be 

requi red f o r  sol i d  waste d isposal ,  though not  as l a r g e  an area as i s  

requ i red  fo r  o i l  shale. Long-term hea l th  e f f e c t s  are o f  concern due t o  the  



carcinogenic potency o f  some cons t i t uen ts  o f  1 iquefac t i o n  products. 

Pre l im inary  data seem t o  i r id ica te  t h a t  coal l i q u i d s  pose a greater  chronic 

hea l th  hazard than shale o i l  o r  petroleum (see Sect ion 5.1.6). Carcinogens 

are contained i n  some high b o i l i n g  products and may a lso be released i n  

small q u a n t i t i e s  as a i r  po l l u tan ts .  High temperature and pressure oper- 

a t ions  a lso pose safety hazards. Underground mining may cause ground 

subsidence and a1 so d i s r u p t  aqu i fe rs .  Coal 1 i que fac t i on  i s  the  most labor -  

i n tens i ve  a l t e r n a t i v e  and would c reate  a very l a r g e  demand f o r  increased 

goods and services. Project-generated revenues should n o t  o f f s e t  the 

pub l i c  serv ice costs and soc ia l  impact o f  t h i s  a l t e r n a t i v e .  

Product ion o f  ethanol from g r a i n  may cause minor degradation o f  a i r  

q u a l i t y  a f t e r  c o n t r o l s  have been appl ied. Most a i r  emissions f r a n  ethanol 

product ion come from the combustion o f  coal t o  supply process heat and 

d i s t i l l  the  product. Central  I l l i n o i s  i s  nonattainment f o r  TSP and hydro- 

carbons (ox idants) ,  and par ts  o f  the  reg ion  are nonattainment f o r  SO2. 

These are the primary p o l l u t a n t s  from ethanol product ion and may have 

adverse e f f e c t s .  The most s i g n i f i c a n t  water q u a l i t y  e f f e c t s  w i l l  be caused 

by a g r i c u l t u r a l  r u n o f f  from t h e  5,000 square m i les  o f  l and  used t o  grow 

corn required by the 50,000 BPD case. Good management p rac t i ces  can reduce 

t h i s  impact b u t  not  avoid it. Ethanol product ion does not  pose ser ious 

hea l th  o r  sa fe ty  hazards. Pub l ic  serv ice  costs w i l l  exceed revenues from 

ethanol product ion, produci ng an adverse socioeconomic impact. 

5.4 RELATIONSHIP BETWEEN SHORT-TERM USES OF THE ENVIRONMENT AND THE 
MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY 

Short-term recovery o f  shale o i l  on NOSR 1 o r  the Colony s i t e  may 

adversely a f f e c t  the  1 ong-term p r o d u c t i v i t y  o f  s i g n i f i c a n t  areas o f  1 and 

required f o r  disposal o f  spent shale. I f  canyons are used f o r  shale 

disposal , t h e i r  f ill i n g  w i l l  e l  iminate c e r t a i n  hab i ta ts ,  thus decreasing 

b i o l  og ica l  p r o d u c t i v i t y  and changing p l  a n t  and animal occurrence and d is -  

t r i b u t i o n .  The e f fec t iveness o f  spent shale revegetat ion i s  not  we l l  

establ  ished. I f  groundwater i s  contaminated by 1 eachates from spent shal e, 

t h i s  w i l l  a lso reduce long-term p r o d u c t i v i t y  i n  an area o f  water sca rc i t y .  

Chronic heal t h  e f fec ts  would decrease human p r o d u c t i v i t y .  The NOSR 1 

appears t o  be more b i o l o g i c a l l y  p roduct ive  than the Colony s i t e ,  and 

e f f e c t s  w i l l  t he re fo re  be more pronounced. 
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I f  increased conservat ion were p rac t i ced  i n  p lace  o f  developing other  

a1 t e r n a t i v e  energy sources, the shor t -  term c u r t a i l m e n t  o f  resource use 

would extend the 1 ong- term avai 1 abi  1 i t y  o f  energy resources. 

Enhanced o i l  recovery increases the amount o f  o i l  recoverable from an 

o i l  f i e l d .  EOR may 1 i ~ n i t  the  p r o d u c t i v i t y  o f  the sur face f o r  uses such as 

farming by c lose  placement of abandoned w e l l s  and s o i l  contaminat ion 

resu l  ti ng from spi 11 s. 

A 1 arge o i l  s p i l l  dur ing  OCS opera t ions  cou ld  lower marine produc- 

t i v i t y  f o r  several years by contaminat ing h a b i t a t s  w i t h  o i l  residues. I f  a 

s p i l l  were t o  reach es tuar ine  areas t h e i r  p r o d u c t i v i t y  might  be 1 owered. 

O i l  may k i l l  young f i s h  and a f f e c t  f u t u r e  populat ions f o r  several years. 

If a s p i l l  a f f ec ted  marine mammal populat ions,  e f f e c t s  cou ld  l a s t  fo r  many 

years because the populat ions are low. However, OCS product ion a1 so w i l l  

increase p r o d u c t i v i t y  i n  the v i c i n i t y  o f  p la t fo rms by c r e a t i n g  a r t i f i c i a l  

reefs which serve as h a b i t a t s  f o r  many species. This e f f e c t  w o ~ l l d  l a s t  as 

l ong  as the  p la t fo rms were i n  place. 

Acid mine drainage associated w i t h  coal min ing f o r  1 i q u e f a c t i o n  w i l l  

reduce the  long-term p r o d u c t i v i t y  o f  sur face waters duk t o  reduced water 

qual i ty and decreased b i o l  og i ca l  p roduct i  v i  ty . Di sposal o f  1 arge vol  umes 

of waste may a f f e c t  product ive uses o f  l and  and may i n d i r e c t l y  degrade 

water qual i t y  through leaching. I f  chron ic  hea l th  e f f e c t s  occur due t o  

product ion and use o f  l i q u i d  f ~ ~ e l s  from coa l ,  long-term human p r o d u c t i v i t y  

would be adversely a f fec ted .  

Increased use o f  a g r i c u l t u r a l  l and  f o r  corn product ion t o  produce 

ethanol could reduce long-term a g r i c u l t u r a l  p r o d u c t i v i t y  by removing p l a n t  

n u t r i e n t s  and t race  elements from the s o i l .  This  e f f e c t  can be m i t i g a t e d  

by using good management p rac t i ces  and appl y i  ng f e r t i l  i zers. 

One f i n a l  cons idera t ion  concerning the  re1 a t i o n s h i p  between shor t - term 

use and long-term p r o d u c t i v i t y  i s  the  e f f e c t  f o s s i l  f ue l -de r i ved  carbon 

d iox ide  (C02) w i l l  have on g lobal  c l imate .  Th is  i s  c u r r e n t l y  t h e  sub jec t  

o f  much s c i e n t i f i c  research and debate. Levels o f  atmospheric C02 are  

r i s i n g ,  and a1 though the i n t e r r e l  a t i onsh i  ps are n o t  c l e a r ,  t h i s  appears t o  

be r e l a t e d  t o  increased combustion o f  f o s s i l  f u e l s  and o ther  a c t i v i t i e s  

such as increased c l e a r i n g  o f  land. Atmospheric C02 he1 ps t o  regu la te  the  



ear th '  s temperature. ~ c i e n % i  s t s  be1 i e v e  t h a t  a doubl i n g  o f  atmospheric C02 

cou ld  increase surface temperatures an average of 2-3°C w i t h  e f f e c t s  accen- 

tua ted i n  po la r  regions.'' I f  t h i s  were t o  occur, s i g n i f i c a n t  c l i m a t i c  

changes would fo l low.  Although spec i f i c  e f f e c t s  are d i f f i c u l t  to p r e d i c t ,  

the resu l  t s  woul d probably dramatical l y  decrease 1 ong-term p roduc t i v i t y .  

Polar  i c e  would me1 t, r a f s i  ng sea 1 eve1 and f lood ing low-1 y i  ng areas. 

Climates s u i t a b l e  f o r  a g r i c u l t u r e  would l i k e l y  s h i f t  northward i n t o  areas 

having genera l ly  poor s o i l  s , thus a f f e c t i n g  food production. These 

e f f e c t s  , though uncer ta in  , warrant  serious considerat ion.  

Combustion o f  50,000 t o  200,000 BPD o f  any carbon based f u e l  i s  a very 

small increment of t o t a l  fue l  use and would c o n t r i b u t e  min imal ly  t o  changes 

i n  atmospheric C02 concentrat ions. The cumul a t i v e  e f f e c t s  o f  global f u e l  

consumption, r a t h e r  than incremental changes, w i  1 1 determine the C02 bal  - 
ance. Nevertheless, i t  i s  advisable t o  compare the r e l a t i v e  product ion o f  

C02 by the techno1 ogy a1 te rna t i ves  . Synthet ic  f u e l  s general l y  re1 ease more 

CO per u n i t  energy than o ther  ' f o s s i l  fuels  such as natura l  gas because 
2 

more energy i s  expended i n  producing a usable f u e l .  Product ion o f  C02 

roughly co r re la tes  w i t h  thermal e f f i c i ency .  Coal 1 i q u i d s  produce the most 

C02 per  u n i t ,  energy. Shale o i l  a1 so re1 eases re1 a t i v e l y  1 arge amounts o f  

C02. Larger amounts than expected may be produced b y  d i r e c t - f i r e d  r e t o r t -  

i n g  because h igh  temperatures. may cause the carbonate i n  the shale t o  break 

down and re lease C 0 2  O i l  produced from EOR w i l l  re lease s i g n i f i c a n t l y  

more C02 than o i l  from OCS product ion because more energy i s  consumed t o  

produce the o i  1. B i  omass i s  a renewable energy source. Thi s means t h a t  

C02 re1 eased dur ing ethanol product ion and combustion w i l l  be equal to C02 

absorbed by corn grown to produce ethanol.  However, a s i g n i f i c a n t  amount 

o f  fue l  w i l l  be used t o  harvest  t he ' co rn ,  and coal w i l l  be burned t o  d is -  

t i l l the product. Conservation w i l l  r e s u l t  i n  d i r e c t  reduct ions o f  C02 

re lease to the atmosphere. Development o f  one a l t e r n a t i v e  energy source i n  

p lace o f  another w i l l  have an incremental e f f e c t  on the atmospheric C02 

balance. The s ign i f i cance  o f  the e f f e c t s  w i l l  depend upon the re1 a t i v e  

c o n t r i b u t i o n  the f u e l  makes t o  global energy consumption and the amount o f  

C02 i t  releases per  u n i t  o f  energy. 



5.5 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES 

O i l  shale development- on e i t h e r  NOSR 1 o r  the  Dow West s i t e  (Colony) 

w i l l  c o n s t i t u t e  an i r r e v e r s i b l e  and i r r e t r i e v a b l e  commitment o f  h i g h  grade 

o i l  shale deposits.  Development a1 so w i l l  e n t a i l  a comni tment o f  substan- 

t i a l  water and a i r  resources f o r  the l i f e  o f  the p ro jec ts .  The c lean a i r  

increment used by e i t h e r  o f  these p r o j e c t s  would not  be ava i l ab le  to other  

i n d u s t r i e s  wh i l e  the  p r o j e c t s  are operat ional  . Land requ i red  f o r  spent 

shale disposal a lso  w i l l  be i r r e v e r s i b l y  and i r r e t r i e v a b l y  comnit ted to o i l  

shale development. Surface uses such as grazing and h l ~ n t i n g  w i l l  n o t  be 

possib le i n  the imnediate v i c i n i t y  o f  the  f a c i l i t y .  A c t i v i t i e s  such as 

exp lo ra t i on  f o r  o i l  and gas w i l l  no t  be prec l  uded by o i l  shale development. 

Increased conservat ion w i l l  reduce i r r e v e r s i b l e  and i r r e t r i e v a b l e  

commitments of resources by postponing t h e i r  use. 

The o i l  produced and consumed by EOR would be i r r e v e r s i b l y  and 

i r r e t r i e v a b l y  committed. Water resources a1 so would be committed t o  EOR 

dur ing the  p r o j e c t  operat ion. Clean a i r  increments may be used up by EOR 

i n  Kern County dur ing  operat ion and would be unava i lab le  f o r  o ther  uses 

u n t i l  the p r o j e c t  ended. 

O i l  recovered th rough OCS product ion would be unava i lab le  t o  fu ture  

generations. 

Coal 1 i q u e f a c t i o n  w i l l  r e q u i r e  commitments o f  coal and water. Land 

areas a1 so would be requ i red  f o r  sol i d  waste disposal.  A i r  qua1 i t y  inc re -  

ments woul d be committed dur ing p r o j e c t  operat ion. 

Biomass conversion requ i res  commitments o f  water and corn. Other 

commitments, i n c l  uding 1 and f o r  corn product ion, are r e v e r s i b l e  a f t e r  

p r o j e c t  opera t ion  ends. The corn used as a feedstock i s  a renewable 

resource. That corn, o f  courke, would no t  be a v a i l  able as food. However, 

the  byproduct, d i s t i l l e r ' s  dark grain, i s  usable as an animal feed 

supplement. 

The energy a1 t e r n a t i v e s  r e q u i r i n g  l a r g e  f a c i l  i t i e s - - c o a l  1 iquefac t ion ,  

o i l  shale and biomass/al coho1 - - w i l l  d i v e r t  both c a p i t a l  and manpower from 

other  development and a c t i v i t i e s ,  i n c l  uding the poss ib le  d i ve rs ion  of 

a g r i c u l t u r a l  1 abor t o  o i l  shale jobs. 



5.6 COORDINATION WITH FEDERAL, REGIONAL, STATE AND LOCAL LAND USE PLANS, 
POLICIES AND CONTROLS 

S p e c i f i c  coord inat ion  w i t h  land use plans, p o l i c i e s  and c o n t r o l s  are 

not  addressed because o f  the  hypothet ica l  o r  t e n t a t i v e  nature o f  t he  

reference cases. Any actual  proposals f o r  development must be coordinated 

w i t h  federal  , s ta te  and 1 ocal governments and 111ust meet a1 1 appl i c a b l  e 

governmental standards and requi  rements . Other requ i  rements f o r  

coord inat ion  w i l l  be addressed i n  a f u t u r e  s i t e -  and process-speci f i c  EIS. 

No federal  permits, 1 icenses, o r  other  en t i t lements  a re  necessary t o  

make the pol i c y  decis ion addressed by t h i s  EIS. Before actual  development 

o f  NOSR 1 o i l  shale reserves may begin, Congressional approval o f  produc- 

t i o n  would be obtained, as we l l  as a number o f  federal  and s ta te  permits. 

Federal and s t a t e  permits a lso would be requ i red  p r i o r  t o  development o f  

the o ther  technology a l te rna t i ves .  The s p e c i f i c  permits which would be 

requ i red  are n o t  de ta i l ed  i n  t h i s  EIS due t o  the general nature o f  the 

decis ion addressed by i t  and the f a c t  t h a t  permi t  requirements w i l l  d i f f e r  

i n  d i f f e r e n t  areas f o r  var ious a1 t e r n a t i  ves. 

5.7 OTHER FACTORS 

5.7.1 Energy Requirements and Conservation P o t e n t i a l s  

The energy requirements o f  the technology a1 te rna t i ves  are represented 

by process thermal e f f i c i e n c y  i n  the techno1 ogy con f igu ra t i ons  i n  Appendix 

B. This in format ion  i s  compared f o r  the  var ious a1 te rna t i ves  i n  Sect ion 

3.8. Increased conservat ion w i l l  r e s u l t  i n  energy resource 

savings. Conservation p o t e n t i  a1 s o f  the other  a1 te rna t i ves  have not been 

analyzed i n  t h i s  document. 

5.7.2 H i  s t o r i c  and Cul t u r a l  Resources. Urban Oual i t v .  and t h e  Desi qn o f  
the  B u i l t  Environment 

H i  s t o r i c  and cu l  t u r a l  resources, urban qual i t y  , and the design o f  the  

b u i l t  environment have not  been considered i n  t h i s  document. These con-. 

cerns are s i t e - s p e c i f i c  i n  nature and w i l l  be considered i n  a s i t e - s p e c i f i c  

EIS f o r  NOSR 1 development. Generally, energy development w i l l  occur i n  

r u r a l  l o c a t i o n s  ra the r  than urban areas and should 'not adversely a f f e c t  

urban qual i ty . Si  te-speci f i c  h i  s t o r i c  and c u l  t u r a l  resources w i l l  be 

i d e n t i f i e d  f o r  NOSR 1 f o r  cons idera t ion  i n  a f u t u r e  s i t e - s p e c i f i c  E I S .  
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APPENDIX A 

DESCRIPTION OF THE AFFECTED ENVIRONMENT: 
NON-REFERENCE CASE ALTERNATIVES 

The spec i f ic  environments which would be affected by the selected 

reference case a l te rna t i ves  are described i n  the main body o f  t h i s  

document. The fo l lowing discussion presents a broader descr ipt ion,  

encompassing major areas o f  the nat ion which could be a f fec ted by each 

energy a1 ternat ive.  These include the Green River Formation i n  Colorado, 

Utah and Wyoming ( o i l  shale' production) ; various o i l  producing regions, 

both onshore and offshore (EOR and OCS o i l  production); eastern Utah ( t a r  

sands); the major coal-producing regions ( l i que fac t ion ) ;  and a g r i c u l t u r a l /  

s i l  v i cu l  t u r a l  centers (biomass/alcohol ) . 
A.l LANDS OTHER THAN NOSR 1 

O i l  shale development on lands other than NOSR 1 could  a f f e c t  most 

other areas over ly ing the 16,500 square m i le  Green River Formation, which 

includes sections o f  Utah, Colorado and tlyoming. The thinness o f  eastern 

Devonian black shales makes t h e i r  near-term exp lora t ion unl i kely. Most 
development o f  the Green River Formation w i l l  concentrate i n  the Piceance 

Basin o f  Colorado, which contains 85 percent bf known high-grade o i l  shale 

i n  the region. 

Found i n  marlstone beds, the o i l  shales were deposited dur ing the 

Te r t i a r y  period, dur ing which a vast  lake covered most o f  the area. Sub- 

sequent up1 i f t i n g  fo l lowed by erosion o f  the less - res is tan t  sed.iments 1 e f t  

an area dominated by steep c l i f f s  r i s i n g  several thousand f ee t  above sea 

l eve l .  Elevat ion ranges from 5,000 t o  13,000 feet .  Seismic a c t i v i t y  

i s  minimal throughout most o f  the area, increasing s l i g h t l y  i n  the Utah 

port ion.  

The c l imate i s  semiarid t o  a r id ,  w i t h  annual p r e c i p i t a t i o n  ranging 

from 12 t o  24 inches i n  the Piceance Basin o f  Colorado, t o  7 t o  21 inches 

i n  the Green River and Washakie Basins o f  Wyoming. Water suppl ies depend 

upon major r i v e r s  i n  the area, which include the  Colorado, Green, White 

and Yampa Rivers. Most streams are in te rmi t ten t .  Almost a l l  surface water 

i s  pa r t  o f  the Upper Colorado River  Basin system. Water f low i s  extremely 

var iab le  and subject t o  s a l i n i t y  problems. Water i s  l a r g e l y  committed t o  



irrigation and stock watering. Groundwater avail abil i t y  varies throughout 

the region, and has not been thoroughly studied in most areas. I t  appears 

to  be more abundant in Colorado's Piceance Basin, where i t  i s  grossly 

divided into upper and lower aquifers, sp l i t  by the Mahogany zone. Ground- 

water qua1 i t y  tends to be low throughout the oil shale region and high in 

total dissolved solids and salinity. 

Air quality i s  very good throughout most of the area. Occasional 

short-term violations occur as the result of natural dust ( total  suspended 

particul ates)  and hydrocarbon aerosol s ( non-methane hydrocarbons). Local 

areas in Sweetwater County, Wyaning, and Grand Junction, Colorado, are 

designated as non-attainment for TSP. There are 24 mandatory Class I areas 

in Colorado, Utah, and Wyaning, two of which are within the oil shale 

region. 

Regional temperatures range from -9.4F t o  72.3F (annual minimum and 

maximum), with the number of frost-free days varying from 90 to  190 days/ 

year, depending on location and altitude. Distribution of the sparse 

vegetational cover i s  determined chiefly by topography and water require- 

ments. Sage brush, low shrubs and grasses predominate in the lower 

regions, while small trees such as pinon pines and junipers are scattered 

throughout. The Piceance Basin i s  the wintering ground fr>r a major herd of 

mule deer. Wild horses are found in the oil  shale region, chiefly in 

Wyoming. Four endangered species, the bl ack-footed fe r re t ,  the bald eagle, 

the American peregrine falcon and the whooping crane (migratory) a1 so 1 ive 

in the oil shale region. The human population density i s  quite low 

throughout most of the area, and includes a mail  Indian group in Utah. 

A.2 ENHANCED OIL RECOVERY 

Enhanced Oil Recovery ( E O R )  has  the potential to affect a l l  U.S. 

inland oilrproducing regions, and some offshore s i tes .  This discussion 

focuses on five major oil -producing regions : southern Cal ifornia; 

Okl ahma-Texas-Louisiana; the Rocky Mountains; the Midwest, and Appalachia. 

California 

Large quantities of heavy oil in southern California make th is  region 

a prime area for enhanced oi l  recovery. Most of the oil 1 ies in the 12- t o  

20-mile-wide coastal plan of the Los Angeles Basin, which i s  covered by 



t h i c k  a1 1 uvia l  deposits consist ing o f  sand, s i l t ,  clay, and gravel. 

Approximately 98 percent o f  the o i l  i s  located i n  sand or  sandstone. 

ha jo r  f a u l t s  l i e  across the  Los Angeles Basin i n  a northwest 

d i rec t ion,  and the area has a h igh seismic r i s k  potent ia l .  Extensive o i l  

f i e l d  operations i n  the area have resu l ted i n  ground subsidence o f  up t o  29 

feet. However, repressuri  ng e f f o r t s  have arrested the subsidence and i n  

some areas have produced a small degree o f  rebound. 

Harbor water qua1 i ty, once damaged by discharges o f  oxygen-def i c i e n t  

o i l  we1 1 brines, has l a rge l y  recovered now t h a t  these pract ices are banned. 

Man-made islands produce of fshore o i l ,  which i s  general ly  brought ashore by 

pipes buried beneath the harbor bottoms. 

Due t o  extensive development, major o i l -producing areas are 1 argely 

devoid o f  a1 1 but domestic animal s and extremely t o l e ran t  p l  ant species. 

Emissions from vehic les and major metropo l i tan areas have combined w i t h  low 

wind speeds and temperature inversions t o  create areas bl ighted- by frequent 
a i r  p o l l u t i o n  episodes. Standards f o r  photochemical oxidants, NO2 and CO 

general ly  are  v io la ted  throughout the South Coast A i r  basin. Several 

mandatory Class I areas e x i s t  i n  southern Cal i f o rn i a .  

Texas, Loufsiana and Oklahoma 

A l a rge  por t ion o f  the na t ion 's  o i l  o r ig inates i n  the t r i - s t a t e  region 

o f  Texas, Louisiana and Oklahana, w i t h  sane production from other nearby 

states. Southeast Texas and Louisiana share a number o f  character is t ics ,  

and are discussed separately fram the mid-continental region o f  West 

Texas-Okl ahoma. 

Gu l f  Coast 

The Gulf Coast i n  Southeast Texas and Louisiana contains series o f  low 

ridges pa ra l l e l  t o  the coast, f l  at1 ands and wet1 ads.  O i l  reservoirs may 
occur at depths of 22,000 feet .  Numerous s a l t  domes are found i n  the 

region, especial ly  i n  Louisiana. Faul t  zones running east-west occur i n  

the L o ~ ~ i s i a n a  coastal plain. The Balcones f a u l t  borders the Texas coastal 
plain. 

The G I J ~  f Coast experiences considerably more r a i n f a l l  than the mid- 
continental o i l  region, w i t h  annual averages o f  24 t o  56 inches i n  Texas 



and 48 t o  64 inches i n  Louisiana. Trop ica l  storms are not uncommon, and 

hurr icanes occur on the  average o f  once every f o u r  years. Several areas i n  

Loui siana and Texas have non-at ta i  nment- s ta tus  f o r  photochemical oxidants. 

Pa r t i cu la tes  are a problem i n  sane Texas coasta l  areas. Although t h e  

M iss i ss ipp i  R i ve r  t raverses the  region,  water q u a l i t y  i s  poor near indus- 

t r i a l  and urban centers. Coastal a q u i f e r s  s u f f e r  from i n t r u s i o n  o f  ocean 

water and s a l t  dome contamination. However, groundwater qual i t y  i s  good i n  

nor thern Louisiana, and a v a i l a b l e  i n  numerous aqui fers.  Extensive 

groundwater usage and o i l  product ion are blamed f o r  s i g n i f i c a n t  subsidence 

i n  the  Texas Gul f  Coast. Several endangered animal species res ide  i n  t h e  

two states.  

O i l  product ion i s  a major i n d u s t r y  i n  both Texas and Louisiana, 

employing 150,000 and 62,000 workers respect ive ly .  High unemployment 

character izes t h e  region,  p a r t i c u l a r l y  Louisiana, where i t  reaches 10 

percent i n  some parishes (count ies) .  

Mid-Conti nenta l  Region 

The o i l  producing p o r t i o n  o f  West Texas and Oklahoma i s  considerably 

d r i e r  than the  Gu l f  Coast region, r e c e i v i n g  16 t o  20 inches o f  r a i n  

annual ly. O i  1 rese rvo i r s  are composed c h i e f l y  o f  sandstone o r  carbonate. 

Geology i s  p a r t i c u l a r l y  complex i n  Okl ahana, where r e s e r v o i r s  may be 

present a t  several l eve l  s i n  a s i n g l e  f i e 1  d. A number o f  major f a u l t s  

occur i n  t he  region. Earthquake p o t e n t i a l  i s  low, becaning moderate on ly  

i n  North Central  Oklahoma. 

Water a v a i l a b i l i t y  i s  a ser ious problem i n  West Texas and western 

Oklahana. Numerous a q u i f e r s  produce usable water, bu t  a re  i n  danger o f  

deplet ion. Surface and groundwater q u a l i t y  va r i es  considerably i n  t h e  

region, w i t h  degradat ion occur r ing  as t h e  r e s u l t  of both man-made (e.g., 

o i l  we l l s )  and natura l  (e.g., s a l t  deposi ts)  causes. 

A i r  qual i t y  i s  genera l l y  good, a1 though TSP, photochemical ox idants 

and carbon monoxide standards are v i o l a t e d  i n  c e r t a l n  urban sect ions o f  

Oklahana. Several mandatory Class I areas are located i n  t h e  region. 

Texas i s  t h e  n a t i o n ' s  l a rges t  o i l  producer, wh i l e  Oklahoma ranks 

fourth. The m a j o r i t y  o f  the  l and  area i n  both s ta tes  i s  devoted t o  

a g r i c u l t u r e ,  and i s  c h i e f l y  used f o r  grazing. 



Midwest: I l l i n o i s  

The vast m a j o r i t y  o f  Midwestern o i l  i s  loca ted  i n  southern I l l i n o i s ,  

where i t  i s  found most ly  i n  upper M iss i ss ipp ian  sandstones and lower 

M iss i ss ipp ian  1 imestones and sands. Regional topography cons is ts  most ly  o f  

l e v e l  o r  r o l l i n g  p la ins.  Numerous f a u l t s  occur i n  t he  I l l i n o i s  Basin, 

which i s  considered t o  have a moderate seismic r i s k  po ten t i a l .  E igWy 

percent of t h e  s t a t e ' s  land area i s  devoted t o  ag r i cu l t u re .  

Water i s  abundant i n  t he  region. Major aqu i fe rs  are found i n  

unconsol ida ted  g l a c i a l  d r i f t  and a l l u v i a l  deposits,  and i n  bedrock. 

However, c e r t a i n  par ts  o f  cen t ra l  and southern l ' l l i n o i s  l a c k  s u f f i c i e n t  

groundwater f o r  m u n i c i p a l - i n d u s t r i a l  uses. The southeastern p a r t  o f  

I l l i n o i s  i s  i n  t h e  Ohio R ive r  Basin, wh i l e  t he  r e s t  o f  t h e  s t a t e  l i e s  i n  

t h e  upper M iss i ss ipp i  R iver  Basin. Surface water  qual i t y  v a r i e s  consid- 

erably ,  depending on the  r a t e  o f  flow. Runoffs from a g r i c u l t u r e  and coal 

m in ing  c o n t r i b u t e  t o  v i o l a t i o n s  o f  standards, and i n  sane cases have 

a f f e c t e d  groundwater. The c l ima te  i n  t h e  o i l -p roduc ing  p a r t  o f  t he  s t a t e  

i s  l ess  harsh than the  nor thern  par t ,  w i t h  an average annual snowfal l  o f  12 

inches . 
A1 though a i r  qual i t y  i n  the  o i l -  produci ng reg ion  i s  considerably 

b e t t e r  than i n  t he  nor thern  p a r t  o f  t h e  s ta te ,  several count ies i n  southern 

and cent ra l  I 1  1 i noi  s v i o l  a t e  standards f o r  TSP and/or photochemical ox i -  

dants. No mandatory Class I areas e x i s t  i n  t he  state. S l i g h t l y  over 10 

percent o f  the popu la t ion  resides i n  t h e  southern par t  o f  t h e  s ta te ,  w h i l e  

83 percent 1 i v e s  i n  urban areas, predominantly i n  the  north. O i l  

product ion i n  1978 employed 5,753 workers. Several endangered b i r d  species 

i n h a b i t  t he  state. 

Appalachian Region 

The main o i l  -bearing province i n  t h e  Appalachian reg ion  i s  found i n  

t h e  40- t o  70-mile wide geosyncl ine which t rends .in a SW d i r e c t i o n  f rom 

Southwestern Pennsylvania t o  West V i r g i n i a .  The area i s  p a r t  o f  the  

Appalachian Plateau, and cons is ts  o f  a ser ies  o f  r idges, f o o t h i l l s  and 

va l leys .  No major f a u l t s  occur i n  t he  area, and the  c l ima te  i s  mi ld ,  

t e n d i  qg toward more severe w in te rs  i n  t he  nor thern  port ion. Re1 a t i v e l y  

h i g h  topographic r e l i e f  has concentrated urban centers, i n d u s t r y  and 



a g r i c u l t u r e  i n  t h e  f l o o d  p la ins  and o the r  low areas. Mining i s  a lead ing  

indus t ry ,  producing coal , gas, 1 imestone, sand, gravel , and sa l t .  

Numerous regional  non-attainment areas e x i s t  fo r  pa r t i cu la tes .  and 

photochemical oxidants, w i t h  fewer non-attairment areas f o r  SO2. Several 

mandatory Class I areas are found i n  West V i r g i n i a .  Runoff from coal 

m in ing  and a g r i c u l t u r e  has resu l ted  i n  water  qual i t y  degradat ion i n  some 

areas, where t o t a l  and feca l  co l i fo rm,  i r on ,  and manganese are found i n  

h igh concentrat ions. The Monongahela R i v e r  i n  West V i r g i n i a  i s  

p a r t i c u l a r l y  a f fec ted  by mining. 

Rocky Mountain Region 

O i l  reserves i n  t h i s  reg ion  remain l a r g e l y  untapped, even by pr imary 

methods o f  recovery, b u t  t h e  area i s  r a p i d l y  i nc reas ing  i t s  r o l e  i n  energy 

product ion. Wyoming i s  t he  leading o i l  producer, o i l  being f requen t l y  

found i n  fo lded a n t i c l i n a l  t raps. Thrust f a u l t s  are found throughout t h e  

region, which i s  considered as a low t o  moderate seismic r i s k .  However, 

f l u i d  i n j e c t i o n  i n  t he  area has r e s u l t e d  i n  minor  earthquakes. 

Regional topography cons is ts  o f  h igh  mountain ranges and steep r i v e r  

va l leys ,  y i e l d i n g  t o  p l a i n s  i n  the  east. W i l d l i f e  i s  abundant, and 

inc ludes several endangered species (e.g., t h e  b lack- footed f e r r e t  and t h e  

Northern Rocky Mountain wol f ) .  Ye1 lowstone and Grand Teton National Parks 

are  located i n  Wyoming, as we1 1 as s i x  na t iona l  forests.  

Overal l  a i r  qual j ty i s  exce l len t ,  w i t h  most areas i n  attainment,  

except f o r  a few i n d u s t r i a l i z e d  sectors. Several mandatory Class I areas 

are located i n  t he  region. Surface water o r i g i n a t e s  l a r g e l y  f r a n  snowmelt, 

though groundwater i s  t h e  major source i n  l a t e  summer, w i n t e r  and f a l l .  

Surface water qual i t y  i s  genera l l y  good; however, i r r i g a t i o n  r e t u r n  and 

eros ion  have l e d  t o  sedimentation, t u r b i d i t y  and s a l i n i t y  i n  some areas. 

Trace metal concentrat ions are  h igh i n  both s o i l  and water. Groundwater i s  

used c h i e f l y  f o r  r u r a l  domestic and l i v e s t o c k  suppl ies. Tota l  d isso lved 

sol i d s  average 500 ppm i n  Wyaning a t  depths l e s s  than 1,000 fee t ,  

i n c r e a s i ~ g  t o  g reater  than 2,000 ppm i n  deeper aqui fers.  

A sparse populat ion o f  3.4/square m i l e  (Wyaning, 1970) already has 

created problems i n  areas undergoi ng rap id  energy i n d u s t r y  development. A t  

times, populat ions grow f a s t e r  than waste water  treatment capac i ty  o r  o the r  



v i t a l  services. I n  1977, 12,000 workers were employed i n  o i l  and gas 

production. Mineral product ion i s  t h e  l a r g e s t  Wyoming indus t ry  i n  t a x  

do1 1 ars  generated. 

A.3 OUTER CONTINENTAL SHELF (OCS) OIL PRODUCTION 

Outer Continental Shelf o i l  product ion i s  p o t e n t i a l l y  able t o  a f f e c t  

marine and coastal  environments o f  t h e  Continental Uni ted States and 

Alaska. This sec t ion  g ives b r i e f  desc r ip t i ons  o f  po ten t ia l  OCS o i l  w e l l  

s i t e s  (o the r  than the  Gu l f  o f  Mexico), center ing  on the  reg ion ' s  rneteor- 

ology and basic oceanography. The OCS i s  discussed under the  f o l l o w i n g  

regional divisions.:  A t l a n t i c ;  P a c i f i c ;  Southern Alaska; Ber ing Sea, and 

Arc t i c .  Regional discussions do not imply the  presence o f  proven reserves 

i n  each region. The Gu l f  o f  Mexico i s  discussed i n  Sect ion 4.5. 

A t l a n t i c  Region 

The gradual slope o f  t h e  At1 a n t i c  Continental She1 f i s  broken by 190 

canyons. Mass sediment movement may occur a t  canyon heads o r  a t  t h e  upper 
slopes as the  r e s u l t  of na tura l  underwater o r  sur face phenomena. m ~ g r a t o r y  sand 

waves and st rong t i d a l  cu r ren ts  occur i n  the  nor th  A t l a n t i c  region. Except 

f o r  t he  northward f l o w  o f  the  G u l f  Stream, cu r ren ts  i n  the  Mid- and South 

A t l a n t i c  are r e l a t i v e l y  weak and are i n f l  uenced by spr ing  stream i n f l u x  o r -  

w in te r  winds. Complex loca l  eddies are common. The median s i g n i f i c a n t  

wave height  i s  f o u r  fee t  i n  w i n t e r  and two f e e t  i n  sumner, w i t h  waves o f  57 

f e e t  occur r ing  on an average o f  once every f i v e  years. Storms are most 

comnon between November and A p r i l .  E x t r a t r o p i c a l  cyclones genera l l y  occur 

between 30 and 40 degrees no r th  1 a tu t i de ,  between 'October and Apr i  1 . I n  

the  south A t l a n t i c ,  t r o p i c a l  cyclones occur between l a t e  May and e a r l y  

December. 

Commercial f i s h i n g  i s  extremely important t o  t h e  area, p a r t i c u l a r l y  i n  

the  North (Georges Bank f i s h e r y  o f f  Cape Cod) and Mid-At lan t ic .  Other 

a c t i v i t i e s  i n c l  ude shipping (USGS shipping lanes have been establ  ished f o r  

major por ts ) ,  recreat ion,  NASA and m i l  i t a r y  tes t i ng ,  and i n t e r i m  dumping. 

The coastal  wet1 ands provide spawni ng grounds f o r  many conimerci a1 and 

non-comnercial f ish.  So f t  substrate benth ic  hab i ta t s  predomi nate the  she1 f 

bottom. The 195-mile coral  r e e f  system o f f  t h e  F l o r i d a  coast i s  t h e  North 

American Continent '  s  on ly  major  cora l  ecosystem. Endangered species i n  t h e  



A t l a n t i c  region inc lude seven mammal, f i v e  t u r t l e  and two coasta l  species. 

Two subsea s i t e s  are present ly  protected for  h i s t o r i c a l  reasons. 

P a c i f i c  Region 

The Continental She1 f slopes gradual l y  i n  the  nor thern Pac i f i c ,  

i n te r rup ted  only occasional ly  by undersea canyons. The topography becanes 

more complex o f f  southern Cal i f o r n i a ,  where much o f  t h e  o i l  product ion i s  

ant ic ipated.  Several f au l t s ,  san 6 considered act ive,  cross po r t i ons  o f  t h e  

P a c i f i c  region. Although waves are genera l l y  moderate, occasional tsunamic 

waves have caused s i g n i f i c a n t  damage along the  coast. 

The Cal i f o r n i a  coastal  reg ion represents a t r a n s i t i o n a l  area between 

subtropical  southern waters and the  nor thern temperate zone, r e s u l t i n g  i n  a 

d i v e r s i t y  o f  aquatic fauna. Upwell i ng o f  subsurface water and n u t r i e n t s  

r e s u l t s  i n  a 1 arge phytoplankton bloan i n  spr ing  o r  sumner (depending on 

l a t i t u d e ) ,  fo l lowed by sharp increases i n  zooplankton. Several endangered 

animal species i n h a b i t  t he  region, i n c l  u d i  ng seven whale (migratory) ,  and 

f o u r  t u r t l e .  The sea o t t e r  and several seal and sea l i o n  species are 

present. Comnercial and spor t  f i s h i n g  and shipping are important water  

uses. Preva i l  ing  summer winds i n  the  reg ion tend t o  push surface emissions 

toward shore, where they may con t r i bu te  t o  poor a i r  qual i t y  i n  much o f  

Cal i f o r n i a .  

Southern A1 aska Region 

The Gu l f  o f  Alaska coastal  area i s  one o f  h igh  re1 i e f  and g lac ia t i on .  

The marine envirorment i s  subject  t o  severe geologic and meteor01 ogic 

i n f l  uences. Earthquake potent i a1 i s  re1 a t  i vel  y high, w i t h  an accompanyi ng 

po ten t ia l  f o r  mass seabed movements and tsunaniic waves. Waves and winds 

are normally high. Cook I n l e t  i s  t he  s i t e  o f  sporadic mudslides and land- 

s l  ides, and contains f i v e  volcanos, th ree  of which have erupted i n  the 1 as t  

21 years. 

Water and a i r  qual i t y  are general l y  good. A 1 arge phytopl ankton bloom 

occurs i n  the spring. Zooplankton serve as the 'main food supply f o r  numer- 

ous species o f  f i s h  and some marine mammal s. Endangered species i n  t h e  

area i n c l  ude seven types o f  whale, th ree b i r d  species (over  100 b i r d  colo-  

n ies  i n h a b i t  t he  region) ,  f ou r  p lan ts  and one t e r r e s t r i a l  mammal. The G u l f  

supports the  l a r g e s t  comnercial f i s h e r y  o f f  A1 aska. Most of t he  Gu l f  i s  



i c e - f r e e  dur ing normal years except f o r  Cook I n l e t ,  which conta ins loose 

pack i c e  throughout f ou r  months o f  t h e  year. Regional waters are o f  con- 

s iderab le  depth, and numerous deepwater po r t s  l i n e  the  coast. Many s i t e s  

o f  p o t e n t i a l  archeological  importance are be1 ieved t o  1 i e  along the  Alaskan 

coast. 

Ber ing  Sea Region 

The Bering Sea reg ion  i s  cons iderab ly  co lde r  than t h e  Alaskan Gul f, 

covered w i t h  i c e  f o r  h a l f  t h e  year,  and 60 t o  70 percent ice-bound d u r i n g  

t h e  co ldes t  months. I t s  waters genera l l y  are shal lower than t h e  G u l f ' s ,  

b u t  are 2.3 m i l e s  deep i n  sane areas. Shallow f a u l t s ,  unstable bottom 

sediments, and subsea permafrost represent p o t e n t i a l  hazards t o  o i l  pro- 

duct ion. Sane vo lcan ic  a c t i v i t y  occurs i n  t h e  A leu t i an  chain. Seismic 

events tend t o  be o f  a lesser  magnitude than f u r t h e r  south. 

Many o f  t he  animal species of the  Alaskan Gu l f  are a1 so present i n  t h e  

Ber ing Sea, where 25 species o f  mari  ne mammal s are found, a1 ong w i t h  an 

est imated 27 m i l l i o n  seabirds. 

Major employers i n  t h e  reg ion  inc lude t h e  federal  government, t h e  

f i s h i n g  industry ,  and se rv i ce  i ndus t r i es .  

A r c t i c  Region 

The A r c t i c  Region has low seismic r i s k  and no vo lcan ic  a c t i v i t y .  Pack 

ice,  present throughout t he  year,  creates gouges i n  t h e  sea f l o o r  up t o  15 

f e e t  deep as it approaches land. S t o m  waves are tempered by t h e  pack ice ,  

causing l e s s  d is turbance than t o  t h e  south. Beach eros ion  i s  s i g n i f i c a n t  

i n  t he  region. 

A i r  and water qua1 i t y  are p r i s t i n e  i n  t h e  A rc t i c .  Fewer f i s h  and 

marine mama1 species i n h a b i t  t h e  region, b u t  i t  remains an important  

h a b i t a t  f o r  many marine animal s and seabirds. Commercial f i s h i n g  i s  

p r a c t i c a l  on a smal le r  scale than i n  t h e  south. O i l  and gas product ion 

represent t he  l a r g e s t  regional  economic a c t i v i t y ,  concent ra t ing  on t h e  

coast a t  Prudhoe Bay and on the  Nat ional  Petroleum Reserve. 

A.4 TAR SANDS 

f h i  r t y - n i n e  concentrated deposi ts  (>1 m i l  1 i o n  b a r r e l  s) o f  t a r  sands 

have been i d e n t i f i e d  i n  the  Uni ted Sta tes  (Energy Fact Book, USN, p. 196). 



A1 though concentrated deposits are found i n  Cal i f o r n i a  , Kentucky, New 

Mexico and Texas, 90 t o  95 percent o f  t he  U.S. t a r  sands resource i s  con- 

f ined t o  Utah. The rugged t e r r a i n  o f  the  Colorado p lateau predominates i n  

eastern Utah where the  t a r  sands are located. The Utah c l ima te  i s  semi- 

a r i d  t o  a r i d ,  w i t h  water suppl ies dependent on such major waterways as the  

Colorado, Green and White Rivers. Snomel t and sumner thunderstorms con- 

t r i b u t e  t o  the  supply, bu t  most water .enters from outs ide  the  state.  Much 

o f  the surface water i s  comnit ted t o  i r r i g a t i o n  and stock watering. Sa l i n -  

i t y  i s  a perennial  problem i n  the  Colorado r i v e r  system. Erosion i s  a 

problem i n  the  region. Groundwater i s  not  abundant, and genera l l y  o f  poor 

qual i ty. 

A i r  qual i t y  i s  good throughout most o f  t he  region,  bu t  non-attainment 

areas f o r  photochemical oxidants, p a r t  i c u l  ates and carbon monoxide are  

present i n  t he  nor th -cent ra l ,  and western pa r t s  o f  Utah. C a t t l e  and sheep 

ranching make pr imary demands on 1 and use. Regional poplll a t i o n  i s  most ly  

sparse and i n c l  udes a small I nd ian  percentage. 

A. 5 COAL LIQUEFACTION 

The source of t he  f o l  lowing in fo rmat ion  on po ten t i a l  coal 1 i que fac t i on  

s i t e s  i s ,  i n  1 arge measure, from the  A1 t e r n a t i v e  Fuel s Demonstration 

Program F ina l  EIS (ERDA, 1977), which provides de ta i l ed  mater ia l  on the  

subject. 

This  source document describes environments o f  t h e  f i v e  major coal-  

producing regions: Appalachia; Eastern I n t e r i o r ;  F o r t  Union'; Powder River;  

and Four Corners. Each reg ion  i s  capable o f  support ing several coal-based 

synthet ic  f ue l  p l  ants w i t h  a 30-year supply (790 m i  11 i o n  tons) o f  b i t u n i -  

nous coal o r  i t s  equivalent  i n  subbituminous coal (1,050 m i l l i o n  tons) o r  

l i g n i t e  (1,500 m i l l i o n  tons). The f i v e  regions are represented by a wide 

d i v e r s i t y  o f  physical , b i o l o g i c a l  and socioeconomic fac tors .  Coal char- 

a c t e r i s t i c s  d i f f e r  markedly among regions. The percentages o f  elemental 

s u l f u r  and p y r i t i c  s u l f u r  are h ighest  i n  t he  bituminous coals o f  the  

Appal achian and Eastern I n t e r i o r  Coal Regions. However, sul f u r  content o f  

one percent o r  l ess  i s  t y p i c a l  o f  t he  Western bituminous coal and l i g n i t e .  

Heat ing val  ues o f  bituminous coals o f  the  Appalachian and Eastern I n t e r i o r  

regions a lso are h igher  than those o f  Western subbituminous coal and 

1 i gn i te .  Add i t i ona l l y ,  the  mois tu re  content  o f  the  Appal achian coal i s  



considerably less than those of the other regional coals. Western coals 

generally have higher moisture content than both  Appalachian and Eastern 

Interior bituminous coals. 

Coal ~egi'ons 

Appal achian Region 

The Appalachian Coal Region extends about 800 miles from northern 

Pennsylvania t o  western Alabama in a mountainous topography and includes 
portions of Pennsylvania, Maryland, Virginia, West Virginia, Ohio, 

Tennessee, ~entucky and A1 abama. The region i s  defined by the Appalachian 

Mountains, which rise froni a relatively low level of plains, valleys, and 

plateaus, with few peaks reaching as high as 5,000 feet. Climate i s  rela- 

tively humid, with high precipitation that ranges fro111 40 t o  50 inches a 
year. A wide variety of crops flourish without irrigation. Surface water 
supplies are abundant and,  for the most p a r t ,  readily accessible. However, 

industrial and municipal water poll ution and contamination from mine drain- 
age are especially severe. Air qua1 i ty varies -considerably throughout the 
region with non-attainment areas for photochemical oxidants widespread in 
Pennsyl vania and occurring in other regional areas. Particulates create 

problems in scattered Appalachian areas. 

The Appalachian Region contains many deciduous forests, with a wide 

range of hardwood and coniferous trees, shrubs, grasses and crops. While 

there is  a variety of wildlife, many big game species of the western 

regions are lacking, and in Appalachia's southern oak-hickory forests, 

animal populations tend t o  be low. Among land uses, cropland, pasture, and 

forestry predani nate. ' Re1 ative remoteness from Eastern metropol i tan cen- 
ters and the low productivity of small agricultural holdings can make i t  

diff icult  to earn a livelihood. Much of the population is  econanically 

dependent, directly or indirectly, on coal. 

Eastern I nterior Region 

The Eastern Interior Region is characterized by f l a t  topography w i t h  

some gentle relief. The region includes southern portions of I l l inois and 

Indiana and northwestern Kentucky. Like the Appalachian Region, i t  exper- 

iences hot, humid sumners and cold, humid winters. Water suppl ies are 

abundant. Air quality i s  variable. Non-attainment areas for photochemical 



ox idan t s  and p a r t i c u l a t e s  surround urban areas .  The region belongs t o  t h e  

northern temperate por t ion  of t h e  g ra s s l  and biane. Important t y p e s  o f  

vege t a t i on  inc lude  t a l l  g r a s s  p r a i r i e  and oak-hickory f o r e s t .  As i n  t h e  

Appal achian Region, p ressures  of  human h a b i t a t i o n  have e l  iminated t h e  

l a r g e r  animal s of t h e  West and reduced t h e  populat ion of mammal i a n  spec ies .  

Primary land uses f o r  t h e  Eastern I n t e r i o r  coal region include a g r i c u l t u r e ,  

manufacturing ( p a r t  i cu l  a r l y  machinery) , and mining. 

The Eastern I n t e r i o r  has a f l o u r i s h i n g  economy, wi th  r e l a t i v e l y  low 

unemployment , general  l y  adequate housing, and a re1 a t  i ve l  y high median 
leve l  o f  education. In add i t i on ,  i t  i s  well  s e rv i ced  by u t i l i t y  and 

t r a n s p o r t a t i o n  l i n e s .  

F o r t  Union Region 

The For t  Union Region i n  no r theas t e rn  Montana, western North Dakota, 
and northwestern South Dakota 1 ies i n  t he  Missouri P la teau  o f  t h e  Great-  

P l a i n s  Province. Adjacent t o  t h e  Missouri River ,  d r a inage  i s  well es tab-  

1 ished over a broad expanse of g e n t l y  r o l l i n g  and t e r r a c e d  topography. I t  
is  charac te r ized  by c l  imat i c  extremes, with a p r e c i p i t a t i o n  rage i n t e r -  

mediate  between t h a t  o f  t h e  humid e a s t  and t h e  a r i d  Four Corners Region. 

Water use draws heav i ly  upon major r i v e r s ,  such a s  t h e  Missouri ,  
Ye1 lowstone, and L i t t l e  Missouri and t h e i r  t r i b u t a r i e s .  Air qua1 i t y  i s  

good. 

The region contai  ns g ra s s l  ands,  with i s o l a t e d  coni fe rous  . f o r e s t s .  

Grazing and crop c u l t i v a t i o n  r e l y  heavi ly  on i r r i ga t i on . .  Deer and o t h e r  

b ig  game animal s abound, a s  we1 1 a s  waterfowl from t h e  cen t r a l  flyway which 

t r a v e r s e s  t h e  region. Primary land use i s  f o r  a g r i c u l t u r a l  and g raz ing  

purposes. 

The Fort  Union Region i s  s p a r s e l y  populated,  with on ly  a r e l a t i v e l y  

small a v a i l a b l e  l a b o r  force.  I t  has a s i g n i f i c a n t  Indian popula t ion ,  

p r inc ipa l  l y  on t h e  Fort  Peck Reservat ion i n  Montana and t h e  Fort  Berthold 

Reservat ion in  North Dakota. The popul a t i o n  r e f1  e c t s  ag r i cu l  t u r a l  t r a d i  - 
t i o n s ,  with l i t t l e  u rbaniza t ion  o r  i n d u s t r i a l i z a t i o n .  Heavily dependent on 

a g r i c u l t u r e ,  t h e  economy is s t a b l e ,  support ing adequate 1 i v ing  s tandards.  



Powder R i ver Region 

The Powder River  Region of southeastern Montana and nor theastern 

Wyaning g r e a t l y  resembles the ad jo in ing  F o r t  Union Region. It a1 so belongs 

t o  t h e  Great P la ins  physiographic province and i s  p a r t  o f  a broad sync1 i n a l  

basin between the  Black H i l l s  on t h e  east and o the r  mountains t o  the  south 

and west. B io log i c  cha,racter is t ics o f  t he  reg ion d i f f e r  from those o f  t h e  

F o r t  Union Region. 

L i k e  the  For t  Union Region, t h e  Powder R ive r  Region depends on 

ag r i cu l tu re ,  drawing heav i ly  on i r r i g a t i o n  by such major  r i v e r s  as t h e  

Yellowstone and i t s  t r i b u t a r i e s ,  t he  B e l l e  Fourche, and the  Bighorn. 

Ambient a i r  q u a l i t y  standards f o r  oxidants and p a r t i c u l a t e s  are v i o l a t e d  i n  

several areas. Pasture and range1 and account f o r  t he  l a r g e s t  land use. It 

i s  a land o f  f r o n t i e r  and pioneer t r a d i t i o n s  and a sparse populat ion. 

There i s  a s izeable Ind ian  populat ion represented by t h e  Crow and Northern 

Cheyenne Ind ian Resew a t  ions. 

Four Corners Region 

The Four Corners Region, comprising pa r t s  o f  Colorado, Utah, Arizona, 

and New Mexico has an a r i d  c l  imate of co ld  w in te rs  and hot summers, w i t h  

very low p r e c i p i t a t i o n  (8 t o  12 inches per year) .  Physiographical ly, t h e  

Four Corners Region i s  character ized main ly  by plateaus d issec ted by can- 

yons, stony re1 i e f ,  occasional ranges and desert p l  a i  ns. Water i s  1 im i ted  , 
w i t h  heavy i r r i g a t i o n a l  and i n d u s t r i a l  demands p l  aced on surface water 

suppl ies, most ly  from the San Juan and L i t t l e  Colorado t r i b u t a r i e s  o f  t h e  

Colorado River. A i r  qua1 i t y  i s  var iab le ,  w i t h  non~at ta inment  areas f o r  

carbon monoxide i n  northwestern New Mexico. Mandatory Class I areas occur 

i n  the  v i c i n i t y  o f  the Four Corners region. B i o l o g i c a l l y ,  i t  i s  an area o f  

basic sagebrush, w i t h  grass1 ands and pinon- j u n i  per wood1 ands. Both b i g  

game and small game mamnals and b i r d s  are found. 

As some o ther  Western regions, t he  Four Corners Region i s  sparsely 

populated. Much of i t  i s  economically depressed, p a r t i c u l  a r l y  those 

count ies w i t h  h igh  Ind ian  populations. The Navajo, many o f  whom occupy . 

reservat ion  land i n  t h i s  region, c o n s t i t u t e  the  l a r g e s t  Ind ian t r i b e  i n  t h e  



United States. Land use runs h e a v i l y  t o  grazing, . w i t h  some cropland t h a t  

genera l ly  requires i r r i g a t i o n .  Logging and mineral  e x t r a c t i o n  c o n t r i b u t e  

t o  the  regional economy. 

L i k e  o ther  Western coal regions, t he  Four Corners Region i s  w ide ly  

used f o r  hunt ing and o ther  recreat iona l  a c t i v i t i e s  and f o r  t o u r i n g  those 

h i s t o r i c a l  and c u l t u r a l  s i t e s  associated w i t h  sett lement o f  t he  West and 

w i t h  Ind ian h is tory .  Spectacular scenery and geologic marvels, such as t h e  

Grand Canyon, charac ter ize  the  Four Corners reg ion t o  a greater  degree than 

those o f  any o ther  coal area. 

Energy from biomass imp1 i e s  po ten t ia l  impacts upon a l a r g e  range o f  

environments due t o  the  d i v e r s i t y  o f  bianass sources and product ion 

met hods. 

D i rec t  combustion o f  a g r i c u l t u r a l  and f o r e s t r y  residues, i n  t h e  short  

term could a f f e c t  t he  count ry 's  major  a g r i c u l t u r a l  and s i l v i c u l  t u r a l  

regions. Over the  longer term, development o f  energy farms could impact 

areas where f o r e s t r y  i s  not p resent ly  a major industry.  The Southeast U.S. 

i s  a probable candidate f o r  such development. 

Anaerobic fermentat ion t o  produce ethanol could a f f e c t  any areas which 

can produce corn, sorghums, sugar beets o r  sugarcane. Although most corn 

i s  grown -in the  Midwest corn b e l t  (Iowa, I l l i n o i s ,  Indiana, Ohio), t h e  

Southeast produces la rge crops and could be the  s i t e  o f  major land-use 

conversions t o  corn production. Sorghums are grown l a r g e l y  i n  the Midwest 

and some Western states, wh i l e  sugarcane i s  c u l t i v a t e d  most ly  i n  Louis iana 

and Flor ida. Sugar beets are grown f r a n  the  midwest t o  the  west coast, 

w i t h  a few western s ta tes  leading i n  crop production. Changing needs f o r  

energy and food could cause major  1 and-use changes i n  these a g r i c u l t u r a l  

areas, as we l l  as i n  those present ly  employed i n  non-agr icu l tu ra l  land use. 

The manufacture o f  combustible products from o i l  o r  1 atex-beari  ng 

p lan ts  can a f f e c t  a g r i c u l t u r a l  areas i n  the  Midwest, as we1 1 as more a r i d  

regions o f  the Southwest. Methane product ion from wastes v i a  anaerobic 

d iges t ion  i s  not l i m i t e d  geographical ly,  but  would tend toward l o c a t i o n  

near 1 arge popul a t i  on centers. 
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APPENDIX B 
TECHNOLOGY DESCRIPTIONS 

Appendix B prov ides a  d e s c r i p t i o n  o f  each rep resen ta t i ve  case se lec ted  f o r  

t h e  technology a l t e r n a t i v e s .  I t  inc ludes a  d e s c r i p t i o n  o f  t he  process, i npu ts  

and outputs, c a p i t a l  and opera t ing  costs (where avai  1  able)  , manpower requ i re -  

ments, a i r  emissions, s o l i d  waste and a  measure o f  process energy e f f i c i e n c y .  

A l l  o f  these c h a r a c t e r i s t i c s  a r e  f a i r l y  s t ra igh t fo rward ,  except energy e f f i c i e n c y  

Several d i f f e r e n t  d e f i n i t i o n s  o f  e f f i c i e n c y  are  poss ib le ,  each o f  which i s  

use fu l  f o r  desc r ib ing  c e r t a i n  energy r e l a t i o n s .  Three o f  t h e  more commonly 

used energy e f f i c i e n c y  d e f i n i t i o n s  w i l l  be used here (where poss ib le )  , t o  

descr ibe and compare energy r e l a t i o n s h i p s  among the  a l t e r n a t i v e s .  They are  

n e t  energy e f f i c i e n c y ,  thermal o r  process e f f i c i e n c y ,  and system e f f i c i e n c y .  

Net energy e f f i c i e n c y  i s  a  measure o f  t he  n e t  recovery of energy o f  a  

p ro jec t .  It ca lcu la tes  the  percentage of t o t a l  energy recovered a f t e r  ex te rna l  

inves ted  energy i s  subtracted.  External  energy i s  t h a t  energy which crosses 

the  p r o j e c t  boundary and must be drawn from t h e  general economy. Net energy 

e f f i c i ency  (EN) can be represented by the  formula: 

- Gross Energy Recovered - Energy Invested 
- Gross Energy Recovered 

It i s  easy t o  conceptual ize n e t  energy analyses, bu t  i t  i s  d i f f i c u l t  and t ime 

consuming t o  do them. Net energy ana lys i s  considers pr imary o r  d i r e c t  energy 

and i n d i r e c t  energy through secondary, t e r t i a r y  and lower  l e v e l s .  D i r e c t  

energy i s  by f a r  the  l a r g e s t  cons t i tuent ,  w i t h  secondary c o n t r i b u t i n g  a  very 

small amount and lower l e v e l s  c o n t r i b u t i n g  so l i t t l e  as t o  be genera l l y  n o t  

worth the  e f f o r t  t o  ca l cu la te .  Th is  conclus ion i s  supported by the  d e t a i l e d  

n e t  energy ana lys is  described i n  Appendix C, i n  which i t  i s  shown t h a t ,  f o r  

t h e  NOSR o i l  shale a l t e r n a t i v e ,  d i r e c t  energy i s  about 8.5% of ou tpu t  energy, 

whereas t o t a l  i n d i r e c t  energy i s  about 1% o f  ou tpu t  energy. Since the re  i s  an 

unce r ta in t y  surroundinq any energy e f f i c i e n c y  ana lys is ,  d i r e c t  energy usage 

alone i s  adequate f o r  a  reasonable comparison o f  a l t e r n a t i v e s .  Net  energy 

e f f i c i e n c y ,  as approximated bay d i r e c t  energy usage, i s  one o f  t h e  measures 

used i n  App'endix B. Th i s  measure i s  expressed i n  terms of t he  number o f  b a r r e l s  

o f  o i l  equ iva len t  o f  product  pe r  each b a r r e l  o f  o i l  equ iva len t  invested.  



'Thermal o r  process e f f i c i e n c y  i s  a  measure of the  recovery e f f i c i e n c y  o f  

the  cen t ra l  conversion o r  e x t r a c t i o n  process. I n  the  case o f  o i l  shale, i t  would 

be the  r e t o r t .  Thermal e f f i c i e n c y  (ET) can be represented by the formula: 

- - heat ing value o f  products 
'T heat ing  value o f  feedstock + 

added f u e l  o r  e l e c t r i c i t y  

Thermal e f f i c i e n c y  does no t  consider a l l  operat ions, such as mining and upgrading, 

which occur i n s i d e  the p r o j e c t  boundary. 

System e f f i c i e n c y  i s  a  measure o f  the o v e r a l l  energy e f f i c i e n c y  o f  the p r o j -  

ec t .  It considers a l l  operat ions w i t h i n  the p r o j e c t  boundary. I t s  f a c t o r s  

inc lude the  thermal, conversion and e x t r a c t i o n  losses p lus  the  ex terna l  l y  

suppl ied energy. System e f f i c i e n c y  (ES) can be represented by the formula: 

- heat ing value o f  products 
E~ - heat ing  value o f  feedstock ex t rac ted 

+ ex terna l  energy invested 

Ca lcu la t ions  are  i l l u s t r a t e d  i n  Appendix B f o r  each o f  the methods employed t o  

est imate energy e f f i c i ency .  

Appendix B references a l l  sources f o r  f i g u r e s  used i n  the  a l t e r n a t i v e s  

descr ip t ion .  A l te rna t i ves  chosen are  representa t ive  o f  t h e i r  technologies as 

def ined i n  the  se lec t i on  c r i t e r i a  on pages 3-1 and 3-2, and do no t  necessar i l y  

represent any programmatic preference f o r  those chosen - o n l y  t h e i r  s u i t a b i l i t y  

f o r  programnlatic E I S  purposes. For example, d i r e c t  1  i q u e f a c t i o n  o f  coal  was 

chosen over i n d i  r e c t  1  i que fac t i on  based upon the  c r i t e r i a  mentioned. Considered, 

b u t  n o t  h e a v i l y  weighted, was the f a c t  t h a t  d i r e c t  l i q u e f a c t i o n  products more 

c l o s e l y  corresponded t o  those from a  t h e o r e t i c a l  o i l  shale p l a n t  on NOSR 1  than 

do products from i n d i r e c t  l i q u e f a c t i o n .  For purposes o f  comparison i n  t h i s  

document, t h i s  would have l i t t l e  in f luence on the  f i n a l  outcome. Th is  i n  

no way imp l ies  any preference f o r  e i t h e r  mode or ,  f o r  t h a t  matter,  f o r  any o f  

the representa t ive  cases described i n  Appendix B. 



B.l Technology - O i l  Shale 

Process - V e r t i c a l  D i  r e c t - F i  red, V e r t i c a l  I n d i  rec t -F i red ,  and 
Rev01 v ing  Fines Retorts/Room-and-Pi 11 a r  Min ing 

Locat ion - Naval O i l  Shale Reserves (NOSR) 1 and 3, 
Gar f i e ld  County, Colorado 

Process Desc r ip t i on  (1, 2) 

O i l  shale i s  mined by room-and-pi l lar underground mining, sent  t o  

a pr imary crusher  and a secondary crusher  where i t  i s  s ized t o  dimensions 

requ i red  by the  r e t o r t  (between % and 3 inches).  F ines produced by t h e  

two crushing operat ions are c o l l e c t e d  f o r  use i n  t h e  f i n e s  r e t o r t i  

' .  V e r t i c a l  D i rec t -F i red  Retor ts  - Raw Shale o f  1/2" x 3" s i z e  i s  

c o n t i n ~ ~ o u s l y  f e d  by means o f  a d i s t r i b u t o r  t o  t h e  k i l n .  The shale moves 

down the  k i l n  through a m i s t  format ion and preheat ing  zone, a r e t o r t i n g  

zone, a combustion zone, and, f i n a l l y ,  a res idue c o o l i n g  and gas preheat ing 

zone. It i s  discharged through a moving g r a t e  which c o n t r o l s  and mainta ins 

even f low.  The processed shale i s  discharged a t  about 350°F, cooled t o  

200 '~  w i t h  water, mo is tu r ized by the  a d d i t i o n  o f  10 weight  percent  water, 

and sent  t o  a sur face d isposal  area. 

The shale vapors produced i n  the  r e t o r t i n g  zone are  cooled t o  a s t a b l e  

m i s t  by t h e  incoming shale and leave the  r e t o r t  a t  about 140'~. The m i s t  

i s  sent  t o  an o i l  scrubber where about 50 percent  o f  t h e  m i s t  s e t t l e s  and 

i s  removed as l i q u i d .  The remaining vapors go t o  an e l e c t r o s t a t i c  pre- 

c i p i t a t o r  where t h e  remaining m i s t  i s  coalesced. The condensed o i l  i s  sent  

t o  a surge tank and then t o  t h e  topping u n i t .  The low Btu  gas i s  i n  p a r t  

recyc led  t o  t h e  r e t o r t  f o r  combustion and heat supply. The remainder i s  

sent  t o  a S t r e t f o r d  u n i t  t o  remove t h e  hydrogen s u l f i d e  be fore  cont inu ing  

t o  t h e  p l a n t  f u e l  system. 

V e r t i c a l  I n d i r e c t - F i r e d  Retor ts  - The v e r t i c a l  i n d i r e c t - f i r e d  r e t o r t  

system i s  s i m i l a r  t o  the  v e r t i c a l  d i r e c t - f i r e d  system. The raw 1/2" x 3" 

shale en ters  the  t o p  o f  the k i l n ,  passes through t h e  preheating, r e t o r t i n g ,  

and coo l i ng  zones before  being discharged a t  about 350'~. The processed 

shale i s  cooled t o  200 '~  w i t h  water, mo is tu r ized w i t h  10 percent water, and 

sent  t o  t h e  d isposal  area. 



Reto r t i ng  of t he  shale i s  achieved by i n t r o d u c t i o n  o f  h o t  r e c y c l e  

gas ( 1 3 0 0 ~ ~ )  which i s  heated e x t e r n a l l y  i n  a f i r e d  heater.  A i r  i s  no t  

introduced and t h e  recyc le  gas has a heat ing  value o f  about 850 Btu /sc f  

which can be increased f u r t h e r  by removal of C02,. The main advantage o f  

t h e  i n d i r e c t  system i s  t h a t  t h e  gaseous product, a f t e r  t h e  removal o f  

HpS and Cop, has a h igh  Btu value and i s  s u i t a b l e  fo r  t h e  product ion o f  Hz. 

Fines Re to r t  - The f ines ,  0" x 1/2"-s ize shale, a re  processed i n  a 

f ines- type r e t o r t .  The raw sha le  i s  preheated by d i r e c t  heat exchange 

w i t h  h o t  f l u e  gas from t h e  s o l i d  heat  t r a n s f e r  medium heater. The pre- 

heated raw shale i s  separated from the  f l u e  gas and sent t o  a r o t a t i n g  

drum r e t o r t .  Hot f l u e  gas i s  i nc ine ra ted  i n  t h e  preheat system t o  reduce 

t r a c e  hydrocarbons t o  l e s s  than 90 ppm i n  t h e  discharge f l u e  gas. The 

cooled f l u e  gas i s  passed through a h igh  energy ven tu r i  wet scrubber t o  

remove shale dust  before being vented t o  the  atmosphere a t  about 125'~. 

Pyro lys is  i s  accomplished i n  t h e  r o t a t i n g  r e t o r t  by so l  id - to -so l  i d  

heat exchange between the  preheated shale and the  ho t  heat t r a n s f e r  

mater ia l  a t  a temperature o f  about 900°F, which r e s u l t s  i n  t h e  conversion 

o f  kerogen t o  hydrocarbon vapors. The m ix tu re  leaves the  r e t o r t  and goes 

t o  a r o t a t i n g  trommel screen f o r  separat ing t h e  shale from the  s o l i d  heat 

t r a n s f e r  mater ia l ,  which i s  then c i r c u l a t e d  back t o  t h e  heater  by means 

o f  a bucket e levator .  

Warn1 f l u e  gas from the stack o f  t he  steani superheater i s  used t o  

remove res idua l  dust  from the s o l i d  heat t r a n s f e r  ma te r ia l  c i r c u l a t i o n  

system. The dust  i s  removed from t h e  f l u e  gas w i t h  a h i g h  energy ven tu r i  

wet scrubber. 

The processed shale i s  cooled i n  a r o t a t i n g  drum steam generator, 

moistur ized i n  a r o t a t i n g  drum mois tur izer ,  and t ransported by a covered 

conveyor t o  a processed shale d isposal  s i t e .  

The c o l l e c t e d  raw shale o i l  i s  then processed through a topping u n i t ,  

v i  sbreaker f o r  atmospheric bottoms, and a hydro t reater .  'The resu l  t a n t  

product i s  a 1 i gh t ,  sweet, r e a d i l y  p i  pel  ineable, premium q u a l i t y  feedstock. 



Capi ta l  Costs (1 ) - $1 -295 b i  11 i o n  (1979 $) 

See Appendix B 

Operating Costs Per Year - $101 m i l l  i o n  (1979 $) 

Manpower Requirements (1) - See accompanying c h a r t  

Operating Parameters (per  day) 

INPUT. (19 5) 

O i l  Shale 

Make-up Water 

E l e c t r i c  Power 

50,000 BPD 200,000 BPD 

- 72,500 TPD (31 GPT) 290,000 TPD 

- 129,170 BPD 516,681 BPD 

(5,461 AF/Y) (21,844 AF/Y) 

- 1,446 Mwh/D 5,784 Mwh/D 

OUTPUT 

Products (1 )  

Shale O i  1 - 50,250 BPD 201,000 BPD 

Low Btu  Gas (83 Btu/SCF) - 329,638,000 SCF/D 1.31 9 BSCF/D 

High Btu  Gas (850 Btu/SCF) - 24,282,000 SCF/D 97,128,000 SCF/D 

Sul f u r  - 106 TPD 424 TPD 

Ammoni a - 220 TPD 880 TPD 

Water - 28,457 BPD 113,828 BPD 

Energy E f f i c i e n c y  (from Appendix C) 

l o 6  Btu 

D I  RE CT INDIRECT TOTAL 

Amnoni um N i  t r a t e /  539.3 
Fuel O i l  

D iesel  2,282.6 190.5 2,473.1 
E l e c t r i c  17,350.2 1,789.0 19,139.2 
Other 8,489 .O. - 8,489.0 
Capi t a l  Equip. - 2,280.0 2,280.0 

28,661.1 4,281.4 32,942.5 

n e t  energy e f f i c i e n c y  = gross recovered energy - energy invested 
gross recovered energy 



1 BOE invested y i e l d s  10.3 BOE of a l l  products o r  8.9 BOE o f  
1 i q u i d  products. 

Thermal E f f i c i e n c y  = heat ing  value o f  products 

heat ing value o f  feedstock + added f u e l s  

System E f f i c i e n c y  = heat ing  value o f  products 

heat ing  va lue.o f  ex t rac ted feedstock + invested energy 

Emissions (3) 

S02 

NOx 

THC 

P a r t i  cu1,ates 

CO 

Sol i d  Waste (1) 

Spent Shale 

- 1.1 TPD 

- 11.1 'TPD 

- 0.8TPD 

4.4 TPD 

44.4 TPD 

3.2 TPD 

11.7 TPD 

8.0 TPD 

- 58,875 TPD 235,500 TPD 

Other - 1,733 TPD 6,932 TPD 

Source Documents 

(1) Shale O i l  Product ion System Reference Case Study - F ina l  Report, June 
1979. 

(2) O i l  Shale Data Book, June 1979. 

(3) Estimated from Data Supplied by Indus t ry  Sources, February 1980. 

(4) Energy A l te rna t i ves :  A Comparative Analysis, U n i v e r s i t y  o f  Oklahoma, 
May 1975. 

(5) Engineering Calculat ions.  



I NOTE : 
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HOME OFFICE MANPOWER 
INCLUDES ENGINEERING, 
DESIGN, PROCUREMENT, 
AND ALL OTHER HOME 
OFFICE SERVICES 

FIELD CONSTRUCTION MANPOWER 
c m m -  

0 7 
0 1 

0 1 
0 1 

0 1 
0' 1 

0 1 
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0' 1 
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Z 2 3 4 5 Years  a f t e r  s t a r t  

F i g u r e  5-1. Manpower P r o f i l e s  f o r  NOSR 



B.2 Technology: Conservation 

Process : Transportat ion 

Location: Denver 

Process Descript ion: 

Only 1 ight-duty, gas01 i ne  powered, passenger cars are considered 

i n  t h i s  analysis. Total f l e e t  emissions fo r  EPA c r i t e r i a  po l lu tan ts  

are projected for  1990 using emission factors developed by EPA. The 

reduct ion i n  emissions i s  calculated from a nat iona l  savings o f  50,000 BPD 

of gas01 i ne . 
.-, 4 

This f ue l  e f f i c i e n c y  in~provement i s  assumed' t o  r e s u l t  from a decrease 

i n  veh ic le  weight only, and thus factors which would change the veh ic le  

emissions, such as engine modi f icat ion o r  changes i n  veh ic le  use, need 

not  be considered here. The reduct ion i n  emissions which would r e s u l t  

from using less  gasol ine are a lso ca lcu la ted f o r  the Denver area. 



Emissions 1 

Potent ia l  d a i l y  reduction (control  led) 

Hat i onal 

CO 

Nox 

s02 

Par t icu la tes 

Denver Metropol i tan Area Port ion 

co 

HC 

S02 

Par t icu la tes 

Net Energy E f f i c iency  

50,000 BPD 200,000 BPD 

253 tonslday 1,012 tonslday 

33 tonslday 

73 tonslday 

7.7 tonslday 

2.3 tonslday 

0.76 tonlday 

0.10 tonlday 

0.22 tonfday 

0.02 todday  

0.007 tonlday 

132 tonslday 

292 tonslday 

31 tonslday 

9 tonslday 

0.40 tonlday 

Since energy i s  no t  produced, a net  energy ef f ic iency cannot be calculated. 

lll~ompi l a t i o n  of A i r  Po l lu tan t  Emission Factors", 3rd ed., AP-42, EPA, August 1977. 



0 . 3  Technology - O i l  Shale 

Process - TOSCO I I/rooni-and-pi 11 a r  ~iii n i  rrg 

Locat ion - Dow West (Colony) property, Gar f ie ld  County, Colorado 

Process Descr ip t ion  

Re to r t i ng  i n  the  TOSCO I 1  process i s  achieved by d i r e c t  contac t  be- 

tween hot  ceramic b a l l s  and preheated o i l  shale. Raw shale t h a t  has been 

crushed t o  l ess  than 13 mm (1/2 i n )  i s  preheated by h o t  f l u e  gas from a 

b a l l  heater  i n  a di lute-phase l i f t  p ipe system. The l i f t  p ipe system 

serves as a thermal ly  e f f i c i e n t  heat t r a n s f e r  device capable o f  handl ing a 

wide range o f  p a r t i c l e  s izes w i t h  a low pressure drop. The preheated shale 

i s  then fed  t o  a p y r o l y s i s  drum. Re to r t i ng  o f  the  o i l  shale i s  achieved 

by s o l i d - t o - s o l i d  heat t r a n s f e r  between the  shale and ho t  ceramic b a l l s ,  

f l ow ing  concur rent ly  through the  r o t a t i n g  p y r o l y s i s  drum. The p y r o l y s i s  

drum i s  an e f f i c i e n t  mix ing device and complete r e t o r t i n g  o f  shale i s  

achieved a t  about 480 '~  ( 9 0 0 ~ ~ )  dur ing  a sho r t  residence time. The shale 

o i l  vapors, the  spent shale, and the ceramic b a l l s  e x i t  together  and a re  

separated i n  an accumulator. The b a l l s  are l i f t e d  by an e leva to r  and r e -  

heated i n  a b a l l  heater, which i s  a d i r e c t  contact  heat  exchanger designed 

t o  heat  the  b a l l s  t o  about 690 '~  (1270'~). Waste heat i n  the  b a l l  heater 

f l u e  gases i s  t rans fe r red  t o  the  shale i n  the  l i f t  p ipe preheat system. 

Spent shale e x i t s  from the  accumulator vessel c lose t o  the  r e t o r t i n g  temper- 

a tu re  o f  480 '~  ( 9 0 0 ~ ~ )  and goes through a specia l  heat  exchanger designed t o  

cool t he  spent shale and a l so  generate steam f o r  p l a n t  use. The spent shale 

i s  then cooled f u r t h e r  by d i r e c t  contac t  w i t h  water and mois tur ized f o r  

disposal.  The shale o i l  vapor i s  quenched and then f r a c t i o n a t e d  using 

conventional hydrocarbon processing equipment. An o i l  m i s t  i s  no t  formed, 

so t h a t  no spec ia l  separat ion equipment i s  needed. 



Capital - $1.7 b i l l i o n  (1980 $1; p r o f i l e  not  ava i lab le  

Operating Costs Per year(') - (1979 $ )  

Gross - $111 m i l l i o n  

Net - $ 97 m i l l i o n  

Manpower Requirements (1 

See accompanying chart,  F igure C-I1 

Operating Parameters 

Inpu t  (2)  50,000 BPD 

O i l  Shale - 66,000 TPD (34.8 GPT) 

Raw Water - 192,343 BPD 
'(8,132 AF/Y) 

E l e c t r i c  Power - 2,390 Mwh/D 

Output (2 

Products 

Shale O i l  - 44,400 BPD 

LPG - 3,500 BPD 

Su l fu r  - 131 TPD 

Ammoni a - 150 TPD 

Coke - 836 TPD 

High Btu gas 
(958 Btu/SCF) - 75,900,000 SCF/D 

Water - 14,143 BPD 
(598 AF/Y) 

200,000 BPD 

264,000 BPD 

769,372 BPD 
(32,528 AF/Y) 

117,600 BPD 

14,000 BPD 

524 TPD 

600 TPD 

3,344 TPD 

56,572 BPD 
(2;392 AF/Y) 



Energy ~ f f i c i e n c ~ ( ~ " )  - (Mi 11 i ons  o f  Btu)  

347,732 - 34,494 = Net energy e f f i c i e n c y  = 347,732 

1 BOE inves ted  y i e l d s  10.1' BOE Products 

1 BOE invested y i e l d s  7.5 BOE L i q u i d s  

277,820 
Thermal e f f i c i e n c y  = 34,494 + 31 7,1 77 = 79% 

 mi s s i o n s ( l )  (Maximum) 

s02 - 3.8TPD 

- 20.9 TPD 

THC - 3.6TPD 

P a r t i c u l  a tes - 3.1 TPD 

CO - 0.8TPD 

S o l i d  Waste (1 

15.2 TPD 

83.6 TPD 

14.4 TPD 

12.4 TPD 

3.2 TPD 

Spent Shale - 53,200 TPD 

Other - 2,197 TPD 

212,800 TPD 

8,788 TPD 

Source'Documents 

(1 ) F i n a l  Environmental Impact Statement - Proposed Development o f  
O i l  Shale Resource by The Colony Development Operat ion i n  Colorado. 

(2)  O i l  Shale Data Book, June 1979. 

(3)  Energy ~l terna t i ves :  A Comparative Analys is ,  Univ. O f  Okl ahoma, 
May 1975. 

(4)  Colony PSD Permit ,  J u l y  11, 1979. 

(5) Col ony Development Operat ion 

(6) Engineering Ca lcu la t ions .  





Opera ti ng Parameters 

INPUT 

Fuel O i l  (1 1 

Water (4) 

Products 

Heavy O i l  

Usable Water 

50,000 BPD 200,000 BPD 

- 20,000 BPD 80,000 BPD 

- 448,000 BPD 1,792,000 BPD 
(18,941 AF/Y) (75,764 AF/Y) 

70,000 BPD ( ~ r o s s )  280,000 BPD (Gross) 

- 50,000 BPD (Net) 200,000 BPD (Net) 

- 597,000 BPD 2,388,000 BPD 
(25,241 AF/Y) (100,962 AF/Y) 



Energy E f f i c i ency  ( f rom Appendix C) 

Net Energy E f f i c i e n c y  = 95% 

1 BOE Invested Yields 20.1 BOE Products 

Emissions (3, 4, 5) 50,000 BPD 

S02 - 5.0 TPD 

- 10.0 TPD 

THC - 0.1 TPD 

Par t i cu la tes  - 0.35 TPD 

CO - 0.1 TPD 

Sol i d Wastes 

200,000 BPD 

19.8 TPD 

40.0 TPD 

0.4 TPD 

1.4 TPD 

0.4 TPD 

Not Ava i lab le  

Source Documents 

(1 ) Po ten t ia l  Environmental Consequences o f  T e r t i a r y  O i  1 Recovery, 
Ju l y  1976. 

(2)  Po ten t ia l  and Economics o f  Enhanced O i l  Recovery - Update Report, 
November 1976. 

(3)  Environmental Impact Assessment: Enhanced O i l  Recovery by 
Steamflood, Kern County, Cal i forn ia ,  J u l y  1978. 

(4)  The Water Requirements o f  Selected Enhanced O i l  Recovery 
Processes, February 1979. 

(5 )  Assumptions: 1100 product ion we1 1 s 

1400 i n j e c t i o n  we l l s  

A l l  we l l s  a t  1500 ft. depth 

Costs normal ized t o  1979 

Emission Control Techno1 ogy Eff ic iencies:  

so2 - 95% 

NO, - 60% 

Par t i cu la tes  - 95% 



B.4 Technology - Enhanced O i l  Recovery 

Process - Steam I n j e c t i o n  

Locat ion - Kern County, C a l i f o r n i a  

Steam d r i v e  (Steam Flood) - I n  t h i s  process, separate w e l l s  a re  

u t i l i z e d  f o r  i n j e c t i o n  and product ion.  As i n  t he  steam soak process, 

a  zone o f  ho t  o i l ,  low-temperature steam, and h o t  water i s  generated 

ahead o f  t he  progress ive ly  expanding i n j e c t e d  steam zone. This  zone i s  

moved toward nearby produkt ion we1 1  s  by a  combinat ion o f  steam d i s t i  1  l a t i o n  

o f  the  o i l ,  so l ven t  ex t rac t i on ,  gas d r i ve ,  and water f lood ing  mechanisms. 

The f i r s t  d r i v i n g  mechanism i s  due t o  p a r t i a l  o i l  vapo r i za t i on  and t o  

decreases of t he  o i l  dens i t y  and v i s c o s i t y .  The second mechanism i s  

a t t r i b u t e d  t o  decreased o i l  sur face  tens ion  overcoming rock  pore c a p i l l a r y  

forces. The t h i r d  mechanism i s  a  r e s u l t  o f  d i sso l ved  gas expansion. 

Water f looding occurs as steam coo ls  and condenses i n t o  a  zone o f  h o t  

water f l ood ing  the  fo rmat ion  toward the product ion  we l ls .  

0 i . l  recovery e f f i c i e n c i e s  vary between 35 t o  50 percent  of t he  

r e s e r v o i r  o i l  contacted by t h e  steam d r i ve .  The energy i n p u t  t o  the  

process i s  h igher  than t h a t  o f  the  steam soak process because continuous 

steam generat ion i s  requi red.  Consequently, t h e  steam d r i v e  process 

produces more a i r  pol 1 u t i o n .  

Cap i ta l  Costs (235 )  - $378 m i l l i o n  (1976 $) over  4 years 

Operating Costs (2,5) - $79 m i l l i o n  (1976 $) 

Manpower Requirements - 
550-600 peak cons t ruc t i on  

160-1 75 peak operat ions 



OCS OIL PRODUCTION 

B.5 Technology: Outer Continental She l f  (OCS) O i l  Product ion 

Process: P la t fo rm 

Location: Gulf o f  Mexico OCS 

Process Descr ipt ion:  

Conventional f i xed platforms are used f o r  most Gulf o f  Mexico OCS o i l  

production. The platforms are t y p i c a l  l y  s tee l  jacketed s t ruc tures  which 

r e s t  on the  sea f l o o r .  From these plat forms a  number o f  we l l s  are d r i l l e d  

The wel l  head completions are on the  p lat form r a t h e r  than the sea f l o o r .  

Conventional platforms have been used i n  the Gulf i n  water depths up t o  

312 m (1025 f t . ) .  The m a j o r i t y  o f  o i l  product ion i n  the  Gul f  i n  the  next  

10 years w i l l  be from f ixed platforms, r a t h e r  than from subsea completions 

and f l o a t i n g  platforms. 

O i l ,  water, and natura l  gas produced from the we l l s  are  separated on 

the platform. The for~nat ion water i s  r e i n j e c t e d  o r  disposed o f .  The o i l  

i s  metered and piped t o  shore. Natural  gas, if present, i s  dehydrated, 

pressurized, metered, and piped t o  shore. Offshore o i l  can be t ransported 

t o  shore by means o f  e i t h e r  tankers o'r p ipe l ines .  I n  the  Gulf ,  p ipe l i nes  

are used almost exc lus ive ly .  The p ipe l i nes  are layed by barges and are 

usua l ly  bur ied  i n  the  sea f l o o r  t o  p ro tec t  the  p ipe l i nes  from e f f e c t s  

such as scouring, and t o  keep them from i n t e r f e r i n g  w i t h  f i sh ing.  

Indus t ry  sources ind ica te  t h a t  an average of 18,000 BPD are produced 

from a t y p i c a l  35MM b a r r e l  recoverable reserve. A s i n g l e  24-s lo t  p la t fo rm 

would be used t o  develop the f i e l d , .  Three exp lora tory  we l ls  and 18 develop- 

ment we1 1s would be d r i  11 ed t o  an average depth of 3600 m (12,000 f t  .).  

Three such plat forms would represent a  50,000 BPD case .and 11 plat forms 

would represent a  200,000 BPD case. 



50,000 BPD 200,000 BPD 

Capi ta l  Costs: (2 1 $375 M i l  1 i o n  (1 980 $ )  $1,375 B i l l  i o n  (1980 $ )  
Over one year  Over one year  

Operating Costs: (2  1 $21 M i l  1 ion/year (1980 $ )  $77 M i l l  ion/year (1980 $ )  

Manpower P r o f i l e :  (2, 3) 

Devel opment 152-1 67 

Operat i  on 32-44 

Operating Parameters: (2)  

Outputs 

O i  1 

Gas 

Water 

54,000 BPD 

49 X 106 SCF/D 

32,000 BPD 

198,000 BPD 

178 X 106 SCF/D 

120,000 BPD 

Emissions (1 1 

AIR (uncontrol  l e d )  

0.17 TPD 0.61 TPD 

NO, 2.75 TPD 10.1 TPD 

C 0 0.51 TPD 1.88 TPD 

HC* 37.2 TPD 136.0 TPD 

TS P 0.03 TPD 0.13 TPD 
' $:* b 

SOLID WASTES (1 s t  year)") 

D r i l l i n g  Mud 75,222 TONS 275,814 TONS 

D r i l l  Cut t ings  38,632 Y D ~  141,651 Y D ~  

Energy E f f i c i e n c y  (from Appendix C) 

Net Energy E f f i c i e n c y  = 98.9% 

1 BOE Invested Yie lds 87.9 BOE products 
1 BOE Invested Yie lds 75.9 BOE L iqu ids  

*Methane comprises 90% o f  these emissions. 



References 

(1 )  Atmospheric Emissions From Offshore O i l  and Gas Development and 
Production, EPA-450/3-77-026, June 1977. 

(2)  Industry supplied data 

(3) F ina l  EIS, Proposed F ive  Year OCS O i l  and Gas Lease Sale 
Schedule, BLM, March 1980. 



3.6 Technology: Coal L ique fac t i on  

Process: SRC I1  

~ o c a t i o n :  Morgantown, West V i r g i n i a  

Process Desc r ip t i on  

The pr imary processing sect ions c o n s i s t  o f  coa l  - s l u r r y  preparat ion,  

d i sso l ve r ,  r e f i n i n g ,  recyc le  gas t r e a t i n g  and compression, and hydrogen 

recovery. Other sec t ions  i nc lude  hydrogen product ion, gas p lan ts ,  and 

secondary recovery systems. The p l a n t  i s  designed w i t h  u t i l i t i e s  inc luded 

except e l e c t r i c  power, which i s  purchased from a l o c a l  u t i l i t y .  

The feed coal  i s  pu l ve r i zed  and mixed w i t h  a recyc le  s l u r r y  stream 

from the  process and then i s  pumped, together  w i t h  hydrogen, through a 

preheater  t o  a d i s s o l v e r  operated a t  h igh  pressure and temperature. The 

coal  i s  f i r s t  d isso lved i n  t he  l i q u i d  p o r t i o n  o f  t h e  recyc le  s l u r r y ,  then 

i s  l a r g e l y  hydrocracked t o  l i q u i d s  and gases. 

The d i s s o l v e r  e f f l u e n t  i s  separated i n t o  gas, l i g h t  hydrocarbon 

l i q u i d ,  and s l u r r y  streams us ing  convent ional  f l a s h i n g  and ' f r a c t i o n a t i o n  

techniques. A p o r t i o n  o f  t he  minera l  res idue s l u r r y  and hydrocarbon l i q u i d  

from t h e  separat ion area i s  recyc led  t o  b lend w i t h  the  feed coa l  i n  t h e  

s l u r r y  p repara t ion  p lan t .  The balance o f  the  minera l  res idue s l u r r y  i s  

vacuum-flashed t o  recover t h e  f u e l  o i l  product.  

The remaining d i s s o l v e r  area gas stream ( c o n s i s t i n g  p r i m a r i l y  o f  

hydrogen, 1 i g h t  hydrocarbons, and hydrogen s u l f i d e )  i s  washed w i t h  f r a c -  

t i o n a t e d  so lvent  t o  remove any ent ra ined l i q u i d  hydrocarbons and contacted 

w i t h  diethanolamine (DEA) i n  an absorp t ion  system t o  remove a c i d  gases. 

A f t e r  a c i d  gas removal t he  major p o r t i o n  o f  t h i s  gas i s  then recyc led  t o  

the  process. I n  o rde r  t o  main ta in  h igh  hydrogen p u r i t y ,  however, the  hy- 

drogen gas i s  t r e a t e d  c ryogen ica l l y  t o  remove n i t rogen,  methane, and 

heavier  hydrocarbon gases. The p u r i f i e d  hydrogen stream i s  then combined 

w i t h  the .  un t rea ted  recyc le  hydrogen and recyc led  t o  the  d i sso l ve r .  

L i q u i d  products from the  main process area a r e  r e f i n e d  i n  t h e  

f r a c t i o n a t i o n  sect ion.  The f r a c t i o n a t i o n  sec t i on  separates the  coal 

l i q u i d s  i n t o  naphtha, l i g h t  f u e l  o i l  and heavy f u e l  o i l .  Sour naphtha 

from the  f r a c t i o n a t i o n  u n i t  i s  desul f u r i z e d  i n  a pressur ized hydrodesulfur iza- 

t i o n  u n i t .  S u f f i c i e n t  s e v e r i t y  i s  mainta ined i n  t h i s  u n i t  t o  reduce the  



sul  f u r  content t o  environmental l y  acceptable leve l  s. (Some o f  the 1 i g h t  

f ue l  o i l  can be desul fur ized i n  s i m i l a r  fashion, if required. ) 

Capital Costs (2) -$2,395 b i l l i o n  (1979 $)  

Operatinq Costs (per year) (2) (1979 $) - (Fuel, operations and maintenance) 

$486.4 m i l l i o n  gross 
$471.0 m i l l i o n  net  

Manpower Requirements (1) 

Peak Construction - 7,089 
Operations - 1,774 

Operating Parameters (per day) (1 ) 

Input  50,000 BPD 

Coal (Pi t tsburgh No. 8) - 16,700 TPD 

Water - 238,094 BPD 
(10,066 AF/Y) 

E l e c t r i c  Power - 2,840 Mwh/D 

200,000 BPD 

66,800 TPD 

Output 

"Fuel O i l "  

Naphtha 

LPG 

SNG (es t )  

Su l fur  

Ammon i a 

- 31,900 BPD 127,600 BPD 

- 7,300 BPD 29,200 BPD 

- 11,100 BPD 44,400 BPD 

- 71.8 MM SCF/D 287.2 MM SCF/D 

- 445.3 TPD 1,781 .2 TPD 

- 83.5 TPD 334 TPD 

Energy ' Eff iciency (from Appendix C) 

Net Energy Eff iciency = -49.4% 

1 BOE Invested Yields 0.7 BOE Products 
1 BOE Invested Yields 0.4 BOE L iqu ids 

\ 



Enii ss i ons (1 1 50,000 BPD 

s02 

THC 

- 8.7 TPD 

- 0.5 TPD 

Par t icu la tes - 2.2 TPD 

CO - 0.7 TPD 

Sol i d  Wastes (1 1 

Mine Bur ia l  

Ta i l i ngs  Point  

Landf i 1 1 

1 6,890 TPD 

I' 

200,000 BPD 

18.0 TPD 

34.8 TPD 

2.0 TPD 

8.8 TPD 

2.8 TPD 

I 27 ; 561 TPD 

Source Docunients 

(1 ) F ina l  Environniental Impact Statement, SRC I1 Demonstrati'on Pro jec t ,  
January 1981 (Scaled t o  50,000 BPD and 200,000 BPD) . 

(2) Assessment o f  Process and- Techno1 ogy Requirements f o r  Transportat ion 
Fuels , Final  Report, October 1979. 



B .7 Technology: Biomass/Alcohol 

Process : Grain Fermentation 

Locat ion: Centra l  I l l i n o i s  

Process Descr ip t ion :  

The reference case chosen f o r  Biomass/Alcohol i s  an energy conserving 

p l a n t  design by R. Katzen Associates. The design incorpora tes  t r a d i t i o n a l  

fermentat ion processes and demonstrated energy conservat ion processes, 

al though no p l a n t  of t h i s  type has been b u i l t .  The p l a n t  i s  designed t o  

produce 50 MM ga l  l ons  of 199' ethanol pe r  year  o r  3,600 BPD from corn. 

Fourteen such p l a n t s  would produce an average of  50,400 BPD o f  ethanol . To 

produce motor grade ethanol,  the  corn i s  m i l l e d ,  mixed w i t h  water  t o  form 

a mash, and the mash i s  cooked a t  350'~. The mash i s  cooled and t h e  enzyme, 

fungal amylase, i s  added t o  t h e  mash t o  change t h e  s t a r c h  t o  fermentable 

sugars. Yeast i s  added, and the  mash ferments a t  a temperature o f  95'~. 

The r e s u l t a n t  beer conta ins 7.1 weight percent a lcaho l .  The beer feed i s  

heated and passed through a s t r i p p e r / r e c t i f i e r .  Ethanol recovered i s  then 

dehydrated and cooled. The s t i l l a g e  res idues are  recovered, d r i e d  as 

D i s t i l l e r ' s  Dark Grains, and s o l d  as an animal feed. The p l a n t  operates 

as a cont inuous f low process, except f o r  the  fermentat ion and fungal 

amylase sec t ions  which are operated batchwise t o  a l l o w  f o r  f requent  

s t e r i l  i z a t i o n  of t he  equipment. The d i s t i l  l a t i o n  system employs a 

two-pressure concept which s i g n i f i c a n t l y  improves i t s  steam econ.omy. 

Cap i ta l  Costs: 

3,600 BPD p lan t :  $58 m i l l i o n  (1978 $)  over  a three-year  t ime p e r i o d  

50,400 BPD Production: 

(14 p lan ts )  : $812 m i l  1 i o n  (1978 $ )  

Operat ing Costs : 

3,600 BPD p lan t :  $44.5 m i l l i o n  (1978 $1 
50,400 BPD product ion, (14 p lan ts ) :  623 m i l l  i o n  (1978 $)  



Operating Parameters: 

Inputs (3) 

Corn 

Coal ( I l l i n o i s  No. 6) 

Yeast 

Denaturant (gas01 ine)  

Anhydrous Amonia 

Make-up Hydrocarbon 
Sol vent 

T rac to r  Gas01 i ne 

Iod ine S t e r i l i z i n g  
Sol u t  i on 

Lime 

Sodium Chlor ide 

(p lan t  operates 330 days/year) 

3,600 BPD P lan t  
50,400 BPD Production 

(14 Plants)  

58,990 bushel s/day 825,860 bushel s/day 

296.7 tonslday 4,154 tons/day 

1 .2 tons/day 17 tons/day 

1 ,500 ga l  s/day 21,000 gals/day 

9.2 &ns/day 129 tons/day 

27.4 gals/day 384 gals/day 

864 gals/day 12,096 ga l  s/day 

24 gals/day 336 gals/day 

Sludge Polymer 48 lbs/day 

Misc. BFW Treatment 120 1 bs/day 
Chemical s 

Outputs 3,600 BPD P lan t  

Ethanol 3,608 BPD 

D i s t i l l e r  Dark Grains 536.7 tons/day 

(NH4) 2 So4 31.6 tons/day 

U t i l i t y  Requirements (13, 4, 52 

Purchased E l e c t r i c  Power 

Connect (KW) 10,885 KW/D 

Operating (KW) 8,313 KW/D 

Make-up Water 253,000 GPD 
(256 a c r e - f t l y r )  

50,400 BPD Production 
(14 Plants)  

50,512 BPD 

7,514 tons/day 

442 tons/day 

3,542,000 GPD 
(3,584 a c r e - f t / y r )  



Manpower P r o f i l e :  

Construct ion: Unknown, but  

$6.6 m i l l i o n  o f  c a p i t a l  investment f o r  a  3,600 BPD p l a n t  i s  f o r  l abo r  charges 

3,600 BPD P lan t  

8 Technicians 
43 Operators 
54 Laborers 

534 Other (Admin is t ra t ive  and Support) 

15% Tota l  

50,400 BPD product ion (14 p lan ts )  

2,219 Tota l  

(1,2,3,4,5) Emissions 

A i r  

S02 7.3 TPD 

P a r t i c u l a t e  N e g l i g i b l e  

C02 7,472 TPD 

HC N A 

CO N A 

N A  

Waste Water 15.4 X I O ~ B P D  

Sol i d  Waste 594 TPD 

Energy E f f i c i e n c y  (from Appendix C) 

Net energy e f f i c i e n c y  = - 8.7% 

1  BOE Invested Y ie lds  0.9 BOE Products 
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APPENDIX C 

Energy Balances i n  the Production and U t i l i z a t i o n  

o f  Fossil  Fuels 



1. ENERGY BALANCES IN THE PRCIDUCTION AND UTILIZATION OF OIL FROM SHALE 

1.1 INTRODUCTION 

Energy balances and n e t  energy g i i n s  are  presented fo r  a reference 

f a c i  1 i t y  producing o i  1 from shale on t h e  Naval O i l  Shale Reserve 1 (NOSR) , 
i n  G a r f i e l d  County, Colorado. 

The process s p e c i f i c a t i o n ,  est imates, and c a l c u l a t i o n s  i n  t h i s  paper 

a re  based p r i m a r i l y  on t h e  Shale O i l  Product ion System Reference Case Study 

(Reference 1) prepared by TRW, supplemented as appropr ia te  w i t h  i n fo rma t ion  

from o the r  sources. The re ference case i s  a f a c i l  i ty  producing 50,250 

b a r r e l s  per  day (BPD) o f  upgraded shale o i l ,  comparable i n  qua1 i t y  and 

c h a r a c t e r i s t i c s  t o  sweet Indonesian o r  Libyan crude. The upgraded shale 

o i l  i s  very low i n  n i t r o g e n  and s u l f u r  content,  and can be s u b s t i t u t e d  one- 

for-one f o r  a premium i~ l rpor ted crude o i l  as a r e f i n e r y  feedstock. 

The re ference case shown i n  F igure  1 c a l l s  f o r  min ing 73,700 tons per  day 

(TPD) of o i l  -bearing shale. A f t e r  pr imary and secondary c rush ing  losses, 

72,500 TPD o f  crushed shale a re  fed  i n t o  the  r e t o r t s .  Seven d i r e c t - f i r e d  

and two i n d i r e c t - f i r e d  r e t o r t s ,  accept ing lumps o f  shale 1/2"-3" i n  s ize ,  

are used. Pieces smal ler  than 1/2" are processed i n  a f i n e s  r e t o r t .  

The o i l  f rom the  r e t o r t s  i s  a viscous l i q u i d  con ta in ing  n i t rogen  and 

s u l f u r ,  and i s  upgraded i n  a v isbreak ing  u n i t  and a hyd ro t rea t i ng  u n i t .  

S u l f u r  and ammonia a re  obta ined as byproducts i n  steps intended t o  prevent  

t he  emission o f  a i r  p o l l u t a n t s .  Spent shale from t h e  r e t o r t s  i s  disposed 

o f  as a compacted l a n d f i l l  i n  canyons near t h e  fac i1 i t . y .  F igure  1 shows t h e  

steps invo lved i n  t h e  product ion  o f  o i l  from shale. 

The ma te r ia l s  and energy requ i red  as i npu ts  from ex terna l  sources t o  

the  NOSR 1 f a c i l i t y  a re  shown i n  F igure  2. Inputs  o f  e l e c t r i c i t y  and water  

are the  n e t  requirements i n  excess o f  t he  amounts generated i n t e r n a l l y .  

1.2 ENERGY BALANCE CALCULATIONS 

The energy i n  f ue l s ,  e l e c t r i c i t y ,  and materia1.s e x t e r n a l l y  suppl i e d  t o  

the  NOSR 1 f a c i  1 i ty  f o r  producing 50,250 BPD o f  upgraded shale o i  1 cons i s t s  

o f  t he  f o l  1 owing : 



Figure  1. Steps i n  Shale O i l  Product ion a t  NOSRl 

MINING 
Face D r i l l i n g  
Explosives Charging 
F ron t  End Loading 
Ore Haul ing UPGRADED 

RAW SHALE UPGRADING 
Topping 
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Hydro t rea t ing  
Removal o f  Pol 1 u tan ts  

73,700 TPD 

V 

CRUSHING 
Primary Crushing 

SHALE OIL 
w 

50,250 BPD 
HIGH BTU GAS 

aY b 
24~iWMiT;cki! 

329.6 MM SCkIday 

BYPRODUCTS 

.w AND 

SHALE 

AMMONIA 220 TPD 
SULFUR 118 TPD 

1 

Transpor ta t i on  
Secondary Crushing 

CRUSHED SHALE 
72,500 TPD 

RETORTING - 

SPENT SHALE DISPOSAL 
Di r e c t  F i  r e d  Re to r t s  
I n d i r e c t  F i  r e d  Re to r t s  

*F ines R e t o r t  
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SPENT SHALE 
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0 Energy invested d i r e c t l y  and i n d i r e c t l y  i n  t h e  product ion 
and t ranspor ta t i on  o f  ammonium n i t r a t e  and o the r  process- 
re1 ated mater i  a1 s 

. 0  Diesel f u e l  and e l e c t r i c i t y  supp l ied  t o  the  f a c i l i t y  from 
ex terna l  sources 

Energy invested d i r e c t l y  and i n d i r e c t l y  i n  the  product ion 
and t ranspor ta t i on  o f  d iese l  f u e l  t o  t h e  f a c i l i t y  

Energy invested d i r e c t l y  and i n d i r e c t l y  i n  the generat ion 
and transmission o f  e l e c t r i c i t y  t o  the  f a c i l i t y  

A complete accounting o f  energy requirements f o r  shale o i l  product ion 

would a l s o  consider the  energy invested i n  c a p i t a l  equipment, bu i ld ings ,  

and i n f r a s t r u c t u r e .  This t o p i c  i s  discussed i n  Sect ion 1.2.2.6. 

It i s  assumed, f o r  t h i s  example, t h a t  the  upgraded shale o i l  w i l l  be 

t ransported by pipe1 i n e  t o  r e f i n e r i e s  i n  the  Chicago area, and w i l l  d isp lace 

an equal volume o f  imported crude o i l .  The d isplaced crude o i l  i s  assumed 

t o  be a premium imported crude, landed on the  Gu l f  Coast and t ranspor ted t o  

Chicago by pipe1 ine. 

Energy balances are  ca l cu la ted  on t h e  bas is  o f  t h i s  displacement o f  

imported crude o i l .  It should be noted t h a t  t h i s  i s  a conservat ive assumption, 

and t h a t  energy balances w i l l  be more favorab le  under the  a l t e r n a t i v e  assumption 

o f  displacement o f  domestic crude o i l . *  Moreover, i n  c a l c u l a t i n g  energy 

balances, no energy c r e d i t s  a re  assigned t o  t h e  byproduct ammonia o r  s u l f u r .  

1.2.1 Energy Investments i n  the  Product ion and Transport o f  hlrnonium N i t r a t e  
t o  NOSR 1 

An explos ive mix ture  (ANFO) c o n s i s t i n g  o f  94 weight percent  ammonium 

n i t r a t e  and 6 weight percent d iese l  f u e l  o i l  i s  used a t  NOSR 1 a t  the  r a t e  

o f  1 1b o f  ANFO per ton  o f  shale mined (References 1 and 2).  The ANFO mix ture  

i s  prepared a t  t he  mine s i t e  us ing ammoniu~ii n i t r a t c  obta ined from a G u l f  

Coast manufacturing f a c i l i t y ,  and d iese l  f u e l  obtained l o c a l l y .  

* Energy invested i n  t h e  e x t r a c t i o n  o f  domestic crude o i l  must be taken i n t o  
account, whereas energy invested i n  imported crude o i l  i s  no t  drawn from U.S. 
resources. 



Process steps in the manufacture and transport of ammonium h i t r a t e  to 

NOSR 1 are shown in Figure 3. Requirements for  raw materials, fuels ,  and 

e lec t r ic i ty  in each step, corresponding to the 69, 278 ibs of NH4N03 per day 

used a t  NOSR 1, have been calculated from information in Reference 4,  and are 

summarized i n  Table 2. 

Energy investments in the natural gas, diesel fuel , and e lec t r i c i ty  

used to  manufacture ammonium ni t ra te  in the Gulf Coast area have been calculated 

on the basis of the following assumptions: 

Natural gas from wells in the Gulf' Coast area i s  used 

Diesel fue.1 from a Gulf Coast refinery i s  used 

Primary fuels used for  e lec t r ic i ty  generation ref lec t  the 
gen:erating mix for the Electric Reliabili ty Council of Texas 
(ERCOT) region. 

These energy investments are shown i n  Figure 4. Energy investments in 

e lec t r ic i ty  generation and transmission in the ERCOT region are shown in 

Figure 5. Energy investments in diesel fuel are negligible for the 143 gallons/ 

day required to  transport the ammonium ni t ra te  to F!OSF: 1, and therefore are not 

reported. 

Direct and indirect energy investments in the manufacture and transportation 

of 69,278 lblday of ammonium nitrate  are summarized in Table 3. Indirect invest- 

ments are an order of magnitude smaller than direct  investments. There i s  energy 

invested in the indirect investments, and energy invested to  produce that energy, 

ad infinitum. In practice, energy imbedded i n  the indirect investments i s  two - 
orders of magnitude smaller than the direct  investments, and additional terms 

can be ignored except where recognizable as non-trivial by inspection. 

1.2.2 Energy Investments in t h ~  
Shale Disposal Operations a t  NOSR 1 

1.2.2.1 Diesel Fuel 

Direct requirements for  diesel fuel in the m i n i n g  of 73,700 TPD of shale 

and in disposal of 58,875 TPD of spent shale are shown below: 



Table 1. Dai ly  Ammonium N i t r a t e  ( N H ~ N O ~ )  Requirements a t  NOSR 1 

Shale Mined = 73,700 TPD 

ANFO Required = 73,700 lbs/day 

NH4N03 Required = 73,700 x 0.94 lbs/day 

= 69,278 lbs/day 

Diesel f ue l  Requi red 
f o r  ANFO mixture = 4,422 lbs/day 

= 614 gal  1 ons/day @ 7.2 1 bs/gal 1 on o f  

d iese l  f u e l  (Reference 3) 

Table 2. Energy Resource Requirements i n  the  Manufacture and Transport o f  
69,278 I bs  per day o f  Ammonium N i t r a t e  

' ~ ~ u i v a l e n t  t o  500.3 MMBtu @ 1,019 Btu/SCF 
' ~ ~ u i v a l e n t  t o  19.8 FMBtu @ 5.825 MMBtu/barrel 

Conversion fac tors  were obtained from Reference 4, p. 8-1. 

Ammonia Manufacture 

N i t r i c  Acid 
Manufacture 

Ammonium N i t r a te  
Manufacture 

Ammonium N i t r a te  
Transport 

Tota l  

Natural Gas 
SCF/day 

490,987 

- 

- 

- 

490,987~ 

E l e c t r i c i t y  
( Kwh/day ) 

2 05 

25 1 

1,386 

- 

1,842 

7 

Diesel Fuel 
(gal 1 ons/day) 

- 

- 

- 

143 

1 4 3 ~  





I 

WELL GAS , GAS LIQUIDS DISTRI- 1000 YMBJU 
ACQUISITION GATHERING PLANT TRANSPORT BUT1 ON 

A 
b 

100 mi les 

Natural Gas 2 Natural Gas - 17.7 MMBtu - 31.3 MMBtu 

t Electricity L Natural Gas Electricity L Natural Gas L Natural Gas 
304 kwh 14.0 MMBtu 58.2 kwh 7.0 MMBtu 7.0 MMBtu 

7' 
a 

Other Fuels Other Fuels 
1.3 MMBtu Negligible 

Note: Energy invested in materials consumed for  the ent i re  cycle shown i s  = 30.1 MMBtu 

1 Figure 4. Energy Investments i n  the Production and Transport of Natural Gas in the Gulf Coast Area 

'calculated using information from Reference 5, p. VI-20, VI-33 and 11-8 
'includes natural gas recycled 'to process, but excludes physical loss of natural ,gas in extraction 



- 
1000 kwh de l  i vered 

Generation + 

4 
Transmission and D i s t r i b u t i o n  

Natural Gas Losses 10% - 9.8 MMBtu Q 
10472 Btu/kwh 

t Coa 1 
1.5 MMBtu Q 
10472 Btu/kwh 

L Other 
0.2 MMBtu @ 

Average = 10,484 Btu/kwh 

Figure 5. Energy Investments* i n  E l e c t r i c i t y  Generation and 
Transmission i n  the ERCOT Region 

* Informat ion from Reference 4, p. 8.5-3 



Table 3. D i rec t  and I n d i r e c t  Energy Requirements i n  the Gu l f  Coast Manufacture 
and Transport t o  NOSRl o f  69,278 1  bslday o f  Ammonium 'Ni t rate 

Total Energy = 599.6 m i l l i o n  Btu/day 

s 

Natural Diesel Coal Other 
Gas Fuel 

MMBtu/day 

D i rec t  500.3 19.8 - - 

I n d i r e c t  i n :  

Natural Gas 1 38.5 - - 15.7 

Diesel Fuel 4 Neg l ig ib le  

D i rec t  i n  ERCOT 
E l e c t r i c i t y  Generation 2 19.8 - 3.0 0.4 
(1842+181 kwh) 

I n d i r e c t  i n  Fuels Used 
i n  ERCOT E l e c t r i c i t y  
Generati on: 

Natural Gas 1 1.5 - - 0.6 

Coal 4 Negl ig ib le  

Total D i rec t  and I n d i r e c t  560.1 19.8 3.0 16.7 

'Based on Figure 4  

'Based on Figure 5  

> 

E l e c t r i c i t y  
( kwh/ day ) 

184 2  

18 1 
b 

- 



To operate mining equipment = 14,740 gal lons/day @ 0.2 ga l lons / ton  
o f  shale mined 

(Reference 2, p. IV-2) 

For ANFO explos ive mix ture  = 614 gal lons/day (see Table 1)  

For t ranspor ta t i on  o f  spent 
shale t o  d isposal  s i t e  = 1,107 gal lons/day 

(Calculated us ing  a f u e l  consumption r a t e  o f  18.8 ga l lons  o f  d iese l  
fuel per  1,000 ton-mi les  f o r  t r a n s p o r t a t i o n  by t r u c k  (Reference 4)  
and an assumed distance o f  one m i l e  from the r e t o r t s  t o  the d isposal  
s i t e . )  

Tota l  d i r e c t  requirement 
o f  d iese l  f u e l  = 16,461 gal 1 ons/day 

Energy investments i n  the  product ion and t r a n s p o r t  of d iese l  f u e l  have 

been ca lcu la ted using the  f o l  lowing assun~ptions : 

a Crude o i l  from the  Colorado area i s  r e f i n e d  loca ' l l y  

Diesel f u e l  from the  l o c a l  r e f i n e r y  i s  t ranspor ted t o  the  NOSR 1 
f a c i l i t y  by t ruck .  

These investments are shown i n  Figure 6 on t h e  basis o f  1,000 MMBtu o f  

d iese l  f ue l  de l ivered t o  NOSR 1. Investments i n  t h e  r e f i n i n g  s tep are  those 

a t t r i b u t a b l e  t o  t h e  product ion o f  d i s t i l l a t e  f u e l s  (here t rea ted  as i d e n t i c a l  

t o  d iese l  f u e l  ). Investments i n  the  crude o i l  recovery and t ranspor t  steps 

correspond t o  the  t o t a l  r e f i n e r y  i n p u t  o f  3,021 MMBtu of crude o i l  . O f  t h i s ,  

approxiniately one- th i rd  i s  a t t r i b u t a b l e  t o  the  product ion o f  1,000 MMBtu o f  

d i s t i l  l a t e  f u e l s  (Reference 4, p. 8.1-2). 

D i r e c t  and i n d i r e c t  energy investnients i n  d iese l  f ue l  a re  summarized i n  

Table 4. Investments o f  e l e c t r i c i t y  a re  s ta ted  i n  kwh del i vered.  Trans1 a t i o n  

t o  pr imary f u e l s  w i l l  be accomplished a f t e r  t he  t o t a l  d i r e c t  and i n d i r e c t  

requirements f o r  e l e c t r i c i t y  a t  NOSR 1 are establ ished.  



These investments are  the  t o t a l s  f o r  
3021 MMBtu o f  crude o i l  

- - - - +  r OTHER PRODUCTS 

Note: Energy inves ted  i n  M a t e r i a l s  = 34.2 MMBtu (crude o i l  recovery and t r a n s p o r t  steps) I 

DIESEL FUEL 
DIESEL FUEL 

PETROLEUMl 1000 MMBtu CRUDE OIL4 
RECOVERY REFINING * 

To NOSRl 

I 4 

F igu re  6. Energy Investments i n  t h e  Product ion and Transport of Diesel  Fuel i n  t h e  Colorado Area 

- 

D i s t i  1 l a t e  
-2.0 MMBtu 

'ca lcu la ted  us ing  i n fo rma t ion  from Reference 4, p. 8.1-2 
'1ncl udes LPG 
3 ~ x c l  udes r e f  i nery gases 
4 ~ a l c u l a t e d  us ing  i n fo rma t ion  f rom Reference 5, p. VI-33 and 11-8 

7' Natura l  Gas Natura l  Gas 
A 53.4 MMBtu 19.8 MMBtu These investments are  those 
~3 a t t r i b u t a b l e  t o  the  product ion 

Other Fuels o f  1000 MMBtu of d iese l  fuel,  
5.0 MMBtu no t  t he  t o t a l s  f o r  r e f i n i n g  

3021 MMBtu o f  crude o i l  
E l e c t r i c i t y  E l e c t r i c i t y  

1170 k ~ f h  

Di s t i  11 a t e  2 

-1.1 MMBtu 

Resid Diesel Fuel 
-3.7 MMBtu L.6.8 MMBtu 



Table 4. Energy Investments i n  the Production and Transport 
t o  NOSRl  of 16,461 ga l lday o f  Diesel Fuel 

Total Energy = 2,473.0 m i l l i o n  Btu/day 

k 

Di rec t  Requirements 

I nd i r ec t  i n :  
Diesel Fuel 

D i rec t  i n  RMPA 
E l e c t r i c i t y  Generation 

I n d i r e c t  i n  Fuels Used 
i n  RMPA E l e c t r i c i t y  
Generation 

TOTALS 

Natural 
Gas 

85.5 

3.9 

0.3 

89.7 

Diesel 
Fuel 

MMBt u/ Day 

2,283 

19.6 

0.5 

0.1 

2,303.2 

Coal 

8.5 

22.5 

- 

31.0 

Other 

38.7 

10.2 

0.2 

49.1 

w 

E l e c t r i c i t y  
kwh/Day 

M 

3,604 

I 



E l e c t r i c i t y  

E l e c t r i c i t y  requirements corresponding t o  the  product ion  o f  50,250 

barre ls /day o f  upgraded shale o i l  a t  NOSRl are shown below. 

Min ing 2 = 8 kwh/ton x 73,700 tons/day 

Primary crushing, 
t r a n s p o r t  and 
secondary crushing3 = 4.15 kwh/ton x 73,700 tons/day 

= 305,855 kwh/day 

Re to r t i ng  4 .  = 47,750 kw x 24 hrs/day 

Upgrading, etc.  4 = 22,205 kw x 24 hrs/day 

= 532,920 kwh/day 

E l e c t r i c i t y  g e n e k t e d  
on -s i te  a t  NOSRl = 39,470 kw x 24 hrs/day 

= 947,280 kwh/day 

Requirements f o r  
purchased e l e c t r i c i t v  = 1,627,095 kwh/day 

'1n Reference 2, p. IV-2 e l e c t r i c i t y  requirements i n  the  mining step are 
i nd i ca ted  t o  range between 6 and 8 kwh/ton of ore produced. 

3 ~ n  Reference 1, p. 2-84 and p. 2-86, e l e c t r i c i t y  requirements f o r  pr imary 
and secondary crushing are i nd i ca ted  t o  be 0.03 t o  0.15 kwh/ton and 2 t o  3 kwh/ton, 
respect ive ly .  

The range o f  e l e c t r i c i t y  requirements f o r  conveyor t r a n s p o r t  o f  shale 
between the pr imary and secondary crushing steps has been ca lcu la ted  using 
in format ion  from References 6 and 7, as fo l lows:  

Co veyor energy requirements pe r  = 1.95 t o  3.25 MMBtu !I 10 B t u  o f  shale t ranspor ted (Reference 6, p. 2-19, Sect ion 2.5.2) 

= 191.1 t o  318.4 kwh @ 10,206 Btu/kwh 
(Reference 6, p. 1-60, Table 1-24) 

9 10 B t u  of shale = 181.8 tons @ 2,750 B tu / l b  o f  shale 
(Reference 7, p. 50) 

Conveyor e l e c t r i c i t y  requirements 
p e r  t o n  o f  shale t ranspor ted = -1.00 t o  1.75 kwh 

To ta l  e l e c t r i c i t y  requirements 
assumed i n  t h i s  study f o r  p r imary  = 0.15 + 1 + 3 
crushing, conveyor t ranspor t  and 
secondary crushing = 4.15 kwhlton 

4 ~ e f e r e n c e  1, p. 111-3/4, and p. 111-11. 



1.2.2.3 E l e c t r i c i t y  Requirements i n  t h e  Transport o f  Upgraded Shale O i l  
t o  F ina l  Markets 

The upgraded shale o i l  i s  t ransported v i a  a feeder p i p e l i n e  t o  a t runk  

p i p e l i n e  through which i t  i s  sent  t o  a r e f i n e r y  i n  the  Chicago area. Energy 

requirements f o r  t ranspor ta t i on  are: 

8 ~ e e d e r  P ipe l i ne  

D i  stance = 10 m i les  (Reference 8)  
E l e c t r i c i t y  ~ e ~ u i  red5 = 6,120 knh/day 

Trunk Pipe1 i n e  

D i  stance = 1,000 mi les  (Reference 8)  
E l e c t r i c i t y  ~ e ~ u i r e d ~  = 612,000 kwh/day 

1.2.2.4 Energy Investments i n  Purchased E l e c t r i c i t y  Used a t  NOSR 1 

The f o l l o w i n g  requirements f o r  purchased e l e c t r i c i t y  a t  t he  NOSRl 

f a c i l i t y  a re  assumed t o  be met using power generated i n  the  Rocky Mountain 

Power Area (RMPA) : 

(a) Purchased e l e c t r i c i t y  f o r  NOSRl f a c i  1 i ty  1,627,095 kwh 
(b) E l e c t r i c i t y  f o r  feeder p i  pel  i ne 6,120 kwh 

Tota l  1,633,215 kwh 

The mix o f  pr imary resources f o r  e l e c t r i c i t y  generat ion i n  RMPA, which 

i s  a subregion o f  t h e  Western Systems Coordinat ing Counci 1 (WSCC), i s  

shown i n  Table 5. Energy requirements f o r  e l e c t r i c i t y  generat ion, assuming 

t h a t  10 percent o f  the  generated e l e c t r i c i t y  i s  l o s t  i n  transmission, a re  

shown i n  Table 6. The e l e c t r i c i t y  requirements f o r  t ranspor t i ng  50,250 BPD 

o f  upgraded shale o i l  through the  t runk  p i p e l i n e  t o  Chicago a re  n o t  included, 

the  reason f o r  which i s  expla ined i n  Sect ion 1.2.3. 

5 ~ a s e d  on 2.1 kwh per 1,000 MMBtu-mile (Reference 5, p. VI-42) and 5.8 MMBtu/ 
ba r re l  o f  upgraded shale o i l  (Reference 6, p. 2-33, and p. 2-47; Reference 7, 
p. 51). 



Table 5. Rocky Mountain Power Area Resources i n  Power Generation (1979) 

T 

Resources Percent o f  kwh generated 

Coa 1 59.7 

D i s t i  1 l a t e  1.3 

Natural Gas 10.4 

Nuclear 0.7 

Hydro 27.9 

Average = 10,326 Btu/kwh 

Based on information i n  Reference 9 ,  p. XI.9.8, Table 9A.3. 
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WELL GAS v GAS LIQUIDS DISTRI- 1009 ~ B & u  
ACQUISITION GATHERING PLANT 

A 

100 mi les  

Natura l   as' Natura l  Gas 
- 17.7 MMBtu 31.3 NMBtu 

- E l e c t r i c i t y  Natura l  Gas E l e c t r i c i t y  Natura l  Gas Natura l  Gas 

1 304 

14.0 MHBtu 58.2 kwh 7.0 W B t u  7.0 MMBtu 

L Other Fuels 
1.3 MMBtu 

L Other Fuels 
N e g l i g i b l e  

Note: Energy invested i n  ma te r i a l s  consumed f o r  the e n t i r e  cyc le  s h o w  i s  = 30.1 MMBtu 

F igure  8. Energy investmentsi i n  the Product ion and Transport o f  Natura l  Gas i n  t he  Colorado Area 

'ca lcu la ted  us ing in fo rmat ion  from Reference 5, p. VI-20, VI-33 and 11-8 
e 
L Inc ludes  na tu ra l  gas recyc led  t o  process, b u t  excludes phys ica l  l oss  o f  n a t u r a l  gas i n  e x t r a c t i o n  



Table 6. Ene,rqy Requirements f o r  Generatins 1,814,683 kwh i n  RMPA 

'The following conversion f a c t o r s  have been used: coal and na tura l  gas ,  10,472 Btu/kwh; hydro, 10,000 B t u / k w h ;  
d i s t i  1 l a t e  f u e l ,  11,205 B t u / k w h ,  nuclear ,  7,129 Btu/kMh. 

'These requirements a r e  based on the  information i n  Figure 7. 

Coal Hydro D i  s t i  11 a t e  Fuel Gas01 i ne Other Gas 
(MMBtu) 

Direct i n  
E l e c t r i c i t y  Generation 1 11,345.0 1,976.4 5,063.0 264.3 - - - 

I n d i r e c t  i n  

coal - - - 50.5 - 1.9 
3 

27.4 
Natural Gas4 - 152.2 - - - - 62.1 
D i s t i l l g t e  - 9.9 - 2.3 1.0 - 4.5 
Nuclear 4.8 0.9 - - 1.2 - 1.6 

Total Direct  and I n d i r e c t  11,349.8 2,139.4 5,063.0 317.1 2.2 1.9 95.6 

Energy i n  Secondary 
E l e c t r i c i  t y  (11,026 kWh) 68.9 12.0 30,8 1.6 - - 0.6 

' ~ h e s e  requirements a r e  based on the  information i n  t i g u r e  8. 

1 

E l e c t r i c i t y  
(kwh) 

9,893 
7 16 
417 

11,026 

4 ~ h e s e  requirements a r e  based on the  information i n  Figure 6. 

Total 11,418.7 2,151.4 5,093.8 318.7 2.2 1.9 96.2 1 
d 

'These requirements a r e  based on the  information i n  Reference 4 ,  p. 8.4-2, Figure 8.4-1, and correspond t o  
12,731 kwh generated. 

Total Energy = 19,082.9 mi 11 ion Btu/day 



1.2.2.5 Energy Investments i n  Process-Re1 ated Mater ia ls Used a t  NOSR 1 
Other than ANFO 

Energy investments i n  process re l a ted  mater ia ls  (other than the ANFO 

explosive mixture) required a t  NOSRl f o r  the production o f  50,250 bar re ls  

o f  upgraded shale o i l  are presented below. These investments are approximate, 

and have been calculated using information from Reference 5(p. VI-75 through 

VI-81). Of the s-ources reviewed i n  t h i s  study on ly  Reference 5 has been 

found t o  contain such information. 

Information i n  Reference 5 i s  presented on ly  i n  t o t a l  Btu terms, i.e., 
no fue l  spec i f ic  investments are reported f o r  supplies. 
For supplies other than ANFO. 
Steel wear plates, screens, etc. 
Water t r e a t i n g  chemicals, petroleum catalysts,  ac t iva ted carbon, etc. 
Conveyor be1 t s  , bearings , etc.  
This estimate, based on 1967 information, i s  conservative because 
cur rent  production processes are 1 i ke l y  t o  be less energy intensive.  

Energy Investments i n  Process Re1 ated 

Process Step 1 Mater ia ls  (suppl ies)  
(MMBtu pe r  50,250'barrels o f  shale o i l )  

Mining 8912 

Crushing, etc. 1, 70g3 

Retor t ing & Upgrading 5 ,5504 

Spent Shale Disposal 33g5 

Total 8,489 
6 



1.2.2.6 Energy Investments i n  Equipment, Bu i ld ings ,  and I n f r a s t r u c t u r e  

Equ i pmen t 

Energy investments i n  c a p i t a l  equipment i n  the  NOSRl  f a c i l i t y  have been 

ca lcu la ted  on the  basis o f  i n fo rma t ion  i n  Reference 5, p. VI-75 through 

VI-81. These investments, p rora ted t o  one day's product ion o f  50,250 b a r r e l s  

o f  upgraded shale o i  1 , are shown i n  Tab1 e 7. 

These energy investments i n  equipment a re  approximate. They are  

ca l cu la ted  i n  Reference 5 on the  basis o f  so many Btu per  d o l l a r  o f  c a p i t a l  

expenditure, r a t h e r  than by ana lyz ing  the ma te r ia l s  and processes used t o  

produce the  equ-i pnient . 
Table 7. Energy Investments i n  Capi t a l  Equipment 

Process Step Energy Investments i n  Capi ta l  Equipment 
(MMBtu per  50,250 b a r r e l s  o f  shale o i l  ) 

Mining N/A 

Crushing 1 210 

Re to r t i ng  and Upgrading 2 1,766 

Spent Shale Disposal 3 304 

Tota l  2,280 - 
 rator^ or^ crushers, storage bins, o re  feeders., impact crushers, screens, 
bag f i  1 t e r s  , blowers, e tc .  

' ~ e t o r t s  and upgrading equipment. 

3~onveyors, t rucks,  compactors, b u l l  dozers, etc.  

Bui 1 dings 

Energy investments i n  bu i l d ings  i n  the NOSRl f a c i l i t y  a re  est imated 

below. The areas o f  bu i l d ings  i n  t h e  NOSRl f a c i l i t y  a r e  g iven i n  Reference 1: 

B u i l d i n g  
Control  House 

Square Feet 
15,000 

Admin is t ra t ion  15,000 
Laboratory 6,000 
Operations 15,000 
Guard, F i re ,  and F i r s t  A id  4,700 
Warehouse, Shops, and Vehicle Maintenance 57,000 

Tota l  112,700 



An average energy investment of 970,000 Btu per square f o o t  i s  reported 

for  new i n d u s t r i a l  bu i ld ings  i n  Reference 10, page 840, Table 2. On t h i s  

basis, the energy invested i n  the bu i ld ings  i s :  

112,700 sq ft x 970,000 Btu/sq ft, o r  109,319 MMBtu. 

Prorat ing t h i s  investment over 30 years, the energy investment 

corresponding t o  one day's production of 50,250 ba r re l s  o f  shale o i  1  i s :  

109,319 MMBtu/30 x  365 o r  9.98 MMBtu (% 10 MMBtu). 

This i s  a  very small number r e l a t i v e  t o  the d i r e c t  and i n d i r e c t  energy 

suppl ied t o  the process. 

I n d u s t r i a l  I n f r as t ruc tu re  

Energy investments i n  i n d u s t r i a l  i n f r as t ruc tu re  are d i f f i c u l t  t o  

estimate, even when s i t e - s p e c i f i c  in format ion i s  ava i lab le .  The const ruct ion 

of major highways and p ipe l ines  are examples o f  i n d u s t r i a l  i n f r as t ruc tu re .  

It i s  necessary t o  resolve whether the p rov is ion  of such i n f r a s t r u c t u r e  i s  

uniquely associated w i t h  the p ro j ec t  under review. I f  several p ro jec ts  

are under development i n  t h a t  area, i t  i s  necessary t o  reso lve how the 

energy investments i n  the i n f r a s t r u c t u r e  should Je a l loca ted  among these 

pro jec ts .  

Residential and Conanuni t y  I n f r as t ruc tu re  

Houses, schools, hospi ta ls,  and municipal services must be provided 

f o r  workers i nvo l  ved i n  p l an t  const ruct ion and operation. Planning and 

c a p i t a l  investment f o r  the const ruct ion of houses and i n s t i t u t i o n s  are  

proper areas of concern for  s t a te  and l o c a l  government. However, t he  energy 

invested i n  such const ruct ion should no t  be included i n  energy balance 

ca lcu la t ions.  From the perspective of the nat iona l  economy, i f  these workers 

were no t  employed a t  t h i s  locat ion,  presuniably they w o ~ ~ l d  be employed a t  

other locat ions i n  the United States, where they would demand a comparable 

number o f  houses, schools, etc.  The na t iona l  economy must provide f o r  the  

needs o f  these workers whether o r  no t  a  shale o i l  product ion f a c i l i t y  i s  

b u i l t  i n  NOSR1. 



1.2.3 Energy Investments i n  E l e c t r i c i t y  f o r  Trunk P ipe l ine 

The trunk p i pe l i ne  traverses several NERC regions as i t  proceeds from 

the NOSRl area v i a  Casper, Wyoming t o  Chicago. The s imp l i f y i ng  assumption 

i s  made t ha t  the e l e c t r i c i t y  f o r  pumping i s  generated from coal. A more 

exact treatment, i d e n t i f y i n g  the pumping s ta t ions  and ' the  e l e c t r i c i t y  

generating mix appropriate t o  each pumping s ta t ion,  i s  beyond the scope o f  

the present study. 

D i rec t  and i n d i r e c t  energy investments i n  e l e c t r i c i t y  f o r  the t runk 

p ipe l ine,  assuming t h a t  10 percent o f  the e l e c t r i c i t y  generated i s  l o s t  i n  

transmission, are shown i n  Table 8. 

Table 8. Energy Requirements f o r  Generating 680,000 kwh 

Total Energy Invested = 7,236.6 m i l l i o n  Btu/day 

'~ased on a conversion f ac to r  o f  10,472 Btu per  kwh 

b 

Coal D i s t i  1 l a t e  Gasoline Other 
Fue 1 

(t4MBt u) 

D i rec t  i n  E l e c t r i c i t y  
Generation l/ 7121 - - - 

I n d i r e c t  i n  Coal 31.7 1.2 17.2 

Total D i rec t  and 
I nd i r ec t  7121 31.7 1.2 17.2 

Energy i n  Secondary 
E l e c t r i c i t y  
(6210 kwh) 6 5 0.3 - 0.2 

Total  7 186 32 1.2 17.4 

2 Based on Figure 7 and the assumption t h a t  energy investments i n  coal production 
and t ranspor ta t ion are s i m i l a r  i n  regions t raversed by the  p i pe l i ne  

E l e c t r i c i t y  

(kwh 

62 10 

62 10 



The upgraded shale o i l  i s  assumed t o  d isp lace imported crude o i l  o f  a  

comparable q u a l i t y  on a  bar re l -per -bar re l  basis. For markets i n  the Chicago 

area, the  energy savings t h a t  can be ascr ibed t o  the 50,250 bar re ls  o f  shale 

o i l  produced a t  NOSR 1, corresponds t o  the energy i n  an equivalent  amount of 

imported crude o ' i l  ( a t  5.8 MMBtu/barrel ) l ess  the d i r e c t  and i n d i r e c t  energy 

invested i n  t ranspor t ing  t h a t  crude t o  the Chicago area from a Gu l f  Coast 

por t .  Energy investments i n  the t ranspor t  by p i p e l i n e  o f  imported crude 

o i l  a re  shown i n  Table 9. These b ave been ca lcu la ted  on the  assumption t h a t  

the e l e c t r i c i t y  required f o r  the pipe1 i n e  i s  generated from coal e l e c t r i c  

p lan ts  located i n  the f ou r  s t a t e  reg ion t raversed by the  p i pe l i ne  (Texas, 

Oklahoma, Missouri,  and I l l i n o i s ) .  This i s  a  conservat ive assumption. The 

use o f  any premium fue l s  i n  the generating mix f o r  e l e c t r i c i t y  t o  t ranspor t  

the imported crude o i l  would r e s u l t  i n  an equ iva lent  saving o f  premium fuels 

a t t r i b u t a b l e  t o  the displacement o f  imported crude o i l  by shale o i l .  

Table 9. D i r ec t  and I n d i r e c t  Energy Investments i n  the 
Transport o f  50,250 Barre l  s  o f  Imported Crude 
O i  1  From the  Gu l f  Coast Area t o  Chicago 

E l e c t r i c i t y  requirements a t  2.1 kwh/1,000 MMBtu-mile 
and 1,000 mi les  o f  t ranspor t  = 612,000 kwh 

D i rec t  fue l  (coal ) requi  renients f o r  e l e c t r i c i t y  
generation1 = 7,121' MMBtu 

I n d i r e c t  energy invested i n  the  coal 2  - - 148 MMBtu 

Tota 1  = 7,269 MMBtu 

'Assuming 10 percent o f  the  e l e c t r i c i t y  generated i s  l o s t  i n  transmission 
and a conversion fac tor  o f  10,472 Btu/kwh. 

'Assumed s i m i l a r  t o  t h a t  shown i n  Table 7. 

C-25 



1.2.4 Summary 

Tab1 e 10. D i  r e c t  , I n d i r e c t  , and Total  External Energy Investments 
i n  the Production and Transport o f  Shale O i l  From NOSRl 

MMBtu per 50,250 bar re ls  o f  upgraded shale o i l  

Premium Fuels A1 1 Energy 
Petroleum (Petroleum Resources 

Fuel s Fuels & ( Inc lud ing 
Natural Gas ) Premi um Fuel s ) 

DIRECT 

8 For d iese l  f ue l  a t  NOSRl 
f a c i l  i t y  f o r :  

- Operations o f  mining 
equi pment 

- Explosive mix ture  (ANFO) 2,283 2,283 2,283 

- Disposal o f  spent shale 

8 Central S ta t ion  e l e c t r i c i t y  
generated i n  the Rocky 324 2,483 19,139 
Mountain power area 

8 Energy invested i n  the 
ammonium n i t r a t e  and o ther  
process-re1 ated mater ia ls  20 580 9,089 

de l ivered t o  NOSRl 

INDIRECT 

8 Energy invested i n  cap i t a l  
equipment (prorated t o  one N/A N/A 2,280 
day's production a t  NOSRl) 

8 ~ n e r ~ ~  invested i n  the 
bu i ld ings a t  NOSRl (prorated 
t o  one day's production a t  N/A N/A 10 

NOSRI) 

8 Fuels used i n  the recovery, 
t ransport ,  and r e f i n i n g  o f  
crude, a t t r i b u t a b l e  t o  the  2 9 115 154 

d iese l  fue l  de l ivered t o  NOSRl 

(Continued) 



Tab1 e 10. Di rec t ,  I n d i r e c t ,  and Tota l  External  Energy Investments 
i n  the  Product ion and Transport of Shale O i l  From NOSRl 

(Continued) 

MMBtu per  50,250 b a r r e l s  of upgraded shale o i l  

2 

Premium Fuels A1 1 Energy 
Petroleum (Petroleum Resources 

Fuel s Fuels & ( I nc lud ing  
Natura l  Gas) Premi um Fuel s ) 

Tota l  D i r e c t  Energy Investment 2,627 5,346 30,511 

Tota l  I n d i r e c t  Energy 
Investment 2 9 115 2,444 

Tota l  o f  External  Energy 
Investments 2,656 5,461 32,955 

i 

Tota l  Recoverable Energy 
From NOSRl P lan t  = 339,462 MMBtu/day 

1 bb l  energy inves ted y i e l d s  10.3 bb ls  energy products. 

1 bb l  energy inves ted y i e l d s  8.8 bb ls  l i q u i d  products. 

Net Energy E f f i c i e n c y  = 
339,462 - 32,955 x 100 = 

339,462 





D i r e c t  l i q u e f a c t i o n  o f  coal t o  produce l i q u i d  f u e l s  i s  one a l t e r n a t i v e  

t o  development of the  NOSR. I n  1974, a  50-ton per day (TPD) SRC p i l o t  p l a n t  

was placed i n  opera t ion  a t  F t .  Lewis, Washington, and a  6,700 'TPD S R C - I 1  

demonstration p l a n t  was designed f o r  poss ib le  s i t i n g  a t  Morgantown, West 

V i rg in ia .  Since Morgantown i s  considered t o  be a  p o t e n t i a l  area f o r  construc- 

t i o n  of t he  f i r s t  d i r e c t  coal l i q u e f a c t i o n  demonstration p lan t ,  i t  was selected 

as the  geographic area f o r  a  S R C - I 1  energy ana lys i s  (Reference 1 ) .  

The p r i n c i p a l  data source f o r  t h e  S R C - I 1  ana lys i s  i s  t h e  Phase Zero task  

repor t ,  dated 31 J u l y  1979, o f  t h e  S R C - I 1  Demonstration P r o j e c t  f o r  DOE 

(P i t t sbu rgh  & Midway Coal Mining Company). The major stages o f  SRC-I1 l i q u e -  

f a c t i o n  are  coal s l  u r r y  preparat ion,  d i s s o l v i n g  , r e f i n i n g  , recyc le  gas heat ing 

and compression, and hydrogen recovery. The bat te ry -1  i m i  t s  p l a n t  a1 so i n c l  udes 

an in teg ra ted  hydrogen product ion f a c i l i t y  and a  secondary recovery and oxygen 

p lan t .  The product s l a t e  f o r  S R C - I 1  inc ludes low-sul f u r  f u e l  o i l  (equ iva lent  

t o  u t i l  i t y  and i n d u s t r i a l  f u e l  p i 1  1,  pipe1 ine-qua1 i t y  gas, naphtha (350 '~  EP) , 
a l i g h t  hydrocarbon stream (ethane/propane), and a  butane stream. 

2.1 DIRECT ENERGY INPUTS TO S R C - I 1  

Figure 2-1 ill us t ra tes  the  d i r e c t  energy-re1 ated inpu ts  t o  S R C - I 1  f o r  

the  product ion o f  1,000 MMBtu o f  low-sul f u r  f u e l  o i l  . These values were 

der ived by scal i n g  the  ba l  ances f o r  the  33,500 TPD commercial -seal e  p l  ant.  

Coal i s  both a  process feedstock and the  pr imary p l a n t  energy source. 

Purchased e l e c t r i c i t y  amounts t o  o n l y  0.3 ,percent o f  t he  energy resources 

consumed by the  p lan t .  

2.2 INDIRECT ENERGY REQUIREMENTS FOR S R C - I 1  

Coal Mining. Coal i s  t he  pr imary feedstock and energy source f o r  SRC-11. 

For pllrposes of t h i s  study, i t  i s  assumed: t h a t  t he  S R C - I 1  p l a n t  i s  located 

w i t h i n  f i v e  mi les  o f  t h e  coal source; t h a t  underground nl ining o f  h igh -su l fu r  

bituminous coal i s  employed; t h a t  run-of-mine (ROM) coal i s  g iven a  very rough 

c leaning a t  a  mine-mouth f a c i l i t y ;  and t h a t  coal  i s  t ranspor ted t o  t h e  S R C - I 1  

p l a n t  v i a  u n i t  t r a i n .  It i s  assumed t h a t  coal w i l l  be purchased as t h e  

requirement f o r  the  p l a n t  i s  11 m i l l i o n  tons/year and the  l a r g e s t  undergro~~nd 

mine, Consol i d a t i o n ' s  I r e 1  and mine produces o n l y  2.6 m i l  1 i o n  tons/year. 
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Figure  2-1. Energy Flows i n  the  Product ion o f  1,000 MMBtu o f  Fuel O i l  by SRC-I1 
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Figure 2-2. Energy Inputs t o  Coal Mining t o  Provide Coal Feedstock f o r  SRC-I1 
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Figure 2-2 i 11 us t ra tes  the  energy requirements t o  produce and del i ver 

101.1 TPD o f  coal f o r  t he  SRC-I1 p l a n t  shown i n  Figure 2-1. Underground 

mining i s  character ized by the  use o f  e l e c t r i c i t y  i n  the  mining and movement 

of coal t o  the  mine-mouth. Diesel f u e l  and lube o i l  a re  the  two major, non- 

e l e c t r i c  inputs  t o  the  mining operat ion. 

I n  cha rac te r i z ing  the f u e l  mix f o r  t he  e l e c t r i c i t y  generated fo r  consumption 

i n  the  Morgantown area, coal i s  seen as the  pr iniary fuel.  F igure 2-3 i l l u s t r a t e s  

the  breakdown o f  e l e c t r i c  energy generated w i t h i n  t h e  East Central  Area Region 

(ECAR) of the  Nat ional  E l e c t r i c  Re1 i a b i l  i t y  Council (NERC), the  reg ion which 

inc ludes West V i rg in ia ,  Kentucky, Ohio, Indiana, and Michigan. The a l l o c a t i o n  

o f  energy resources consumed t o  produce the  purchased e l e c t r i c i t y  fo r  the  SRC-I1 

p l a n t  i s  based on Figure 2-3. A1 t e r n a t i v e l y ,  t h e  S R C - I 1  p l a n t  could cogenerate 

i t s  e l e c t r i c a l  energy needs i n t e r n a l l y  and, i n  t h a t  case, coal would supply a l l  

the  pr imary energy, a l b e i t  a t  a heat r a t e  t h a t  i s  o n l y  60 percent of a t y p i c a l  

u t i l i t y  power p lan t .  Table 2-1 g ives the  t o t a l  energy investment t o  produce 

1,000 MMBtuIday o f  SRC- I I products. 



ELECTRIC 
POWER 1,000 kwh 

GENERATION del  i vered 
(ECAF) 

10% l o s s  

1,003.5 kwh 10.509 MMBtu 10,472 Btu/kWh 

r 
GAS 

2.4 kwh 10,472 Btu/kWh 

NUCLEAR 
41.7 kWh 

HYDRO 
4.5 kwh 

OTHER 

( ECAR) 

1976 Actuals l o 6  kwh 

NUC - 13,282 4% 

Hyd - 1,445 1/2% 

Coal - 319,927 90% 

O i l  - 18,813 5% 

Gas - 755 1/4% 

Other- 0 0% 

Figure 2-3. Region-Specific Fuel Mix f o r  U t i l i t y  Power Generation (EcAR Region) 



Table 2-1. Energy Investments i n  the  Production o f  1,000 MMBtu o f  
Fuel O i l  Plus Coproducts v i a  SRC-I1 L iquefact ion  

( l o 6  Btu) 

TOTAL ENERGY INVESTED = 2,769.1 MMBtu 

ALL FUELS 

PREMIUM FUELS 

I 

COAL 

2591. 
166.44 

7.9519 

2765.4 

NATURAL 
GAS 

-- 
0.073 

.0212 

0.094 

OTHER 

- - 
n i  1 

.0165 

.0165 

PETROLEUM FUELS 

RESIDUAL 

- - 
1,925 

,502 1 

2.427 

DISTILLATE 

- - 
1.132 

.no08 

1.333 

GASOLINE 

COAL 
a D i r e c t  
a Embedded 

ELECTRICITY 
B Embedded 

TOTALS 

- - 
n i  1 

. 0000 

n i  1 



3. ENERGY BALANCES OF ENHANCED OIL RECOVERY (EOR) 

A f t e r  nea r l y  h a l f  a  centu.ry o f  i n d u s t r i a l  research, a  number o f  enhanced 

recovery methods have evolved, some o f  which appear more promis ing than others.  

The th ree  major categories--thermal,  carbon d iox ide  m isc ib le ,  and chemical 

f l ood ing - -d i f f e r  i n  degree o f  complexi ty  and i n  t he  amount o f  experience der ived 

from f i e l d  app l i ca t i ons :  

Thermal i s  t he  most advanced on t h e  l e a r n i n g  curve i n  terms o f  f i e l d  
experience. Commercial a p p l i c a t i o n  o f  some thermal processes has been 
underway f o r  t he  l a s t  decade and c u r r e n t l y  con t r i bu tes  about 250,000 
b a r r e l s  per  day o f  enhanced o i l  recovery t o  t h e  na t i ona l  o i l  suppl ies .  

Carbon d iox ide  m i s c i b l e  i s  lower on t h e  l e a r n i n g  curve than thermal, 
b u t  i n  the  middle range o f  complexi ty  o f  t h e  th ree  ca teqor ies .  . - 
Th is  technique con t r i bu tes  about 100,000 b a r r e l s  pe r  day t o  na t i ona l  
o i l  suppl i es .  

Chemical f lood ing  i s  t he  most complex, i s  lowest  on t h e  l e a r n i n g  curve, 
and has the  h ighes t  degree o f  uncer ta in ty .  Over the  pas t  decade, 
several f i e 1  d  p i  1  o t  t e s t s  have been conducted. Chemical f looding 
con t r i bu tes  an est imated 23,000 b a r r e l s  per  day t o  the  na t i ona l  o i l  
suppl ies .  

3.1 DIRECT ENERGY INPUTS TO EOR 

Because i t  i s  t h e  most advanced method, con t r i bu tes  the  most o i l  t o  

na t iona l  o i l  suppl ies, and accounts f o r  over 50 percent o f  a l l  EOR p ro jec ts ,  

thermal s t i m u l a t i o n  through steam i n j e c t i o n  i s  examined as the  " representa t ive"  

EOR method. Furthermore, s ince  73 percent o f  a l l  steam i n j e c t i o n  p r o j e c t s  

a r e  loca ted i n  the  Kern R iver  ( C a l i f o r n i a )  f i e l d ,  t h e  experience o f  these 

p r o j e c t s  w i l l  be used t o  descr ibe the  energy requirements associated w i t h  

t h i s  method. The o r i g i n a l  approach t o  steam i n j e c t i o n  EOR i s  known as steam 

soak, and invo lves  opera t ing  a  s i n g l e  we l l  over  a  c y c l e  c o n s i s t i n g  of steam 

i n j e c t i o n ,  fol lowed by withdrawal o f  o i l  which has flowed i n t o  the  w e l l  by 

reason o f  i t s  reduced v i s c o s i t y .  Th is  approach i s  be ing  replaced by a  steam 

d r i v e  approach i n v o l v i n g  i n j e c t i o n  o f  steam i n t o  a1 t e r n a t e  we1 l s ,  t o  heat t h e  

o i l  and d r i v e  i t  t o  adjacent  o f f s e t t i n g  we l l s .  

The steam d r i v e  works somewhat d i f f e r e n t l y  t:lan might  be expected from 

i t s  name. Instead of  pushing, o r  d r i v i n g ,  t h e  o i l  ahead o f  it, steam f lows 

over  t he  o i l ,  t r a n s f e r r i n g  heat by conduct ion t o  t h e  column o f  o i l  beneath it. 

O i l  a t  t he  i n t e r f a c e  between the  steam and the  o i l  column, i t s  v i s c o s i t y  reduced, 

i s  then dragged a long by the  steam t o  t h e  producing we1 1  . Even i n  some o f  t he  



most favorable reservoirs,  i t  i s  necessary t o  use energy equivalent t o  burning 

a t  l e a s t  25 percent of the crude o i l  produced, i n  order t o  generate the required 

amount of steam; and i n  Ca l i f o rn i a  the cur rent  average i s  about 35 percent.* 

That value w i l l  be used t o  character ize thermal EOR f o r  t h i s  study. 

Figure 3-1 presents the energy inputs required t o  produce 1,000 MMBtu of 

crude v i a  an "average" conventional o i l  -recovery process. The data source f o r  

t h i s  character izat ion i s  the 1976 report ,  "Energy Use i n  Petroleum Refineries," 

Oak Ridge National Laboratory (V. 0. Haynes) ORNLITM-5433. 

Figure 3-2 presents the energy inputs  required t o  produce 1,000 MMBtu of 

"useful " crude o i l  v i a  the assumed steam-inject ion thermal EOR process. This 

character izat ion assumes t ha t  35 percent o f  the crude ext rac ted from the f i e l d  

i s  burned on-si te t o  generate steam. A t o t a l  o f  1,538 MMBtu o f  crude must be 

recovered t o  net  the 1,000 MMBtu o f  useful crude o i l  output. The d i r e c t  energy 

investments f o r  recovery o f  "st imulated" crude are based on the conventional 

process o f  Figure 3-1 scaled t o  1,538 MMBtu o f  crude o i l  recovered. 

Figure 3-3 presents the energy inputs required t o  produce 1,000 MMBtu o f  

"useful crude o i l  v ia  steam-injected thermal EOR i f  coal i s  used instead o f  

crude o i l  t o  f i r e  the on-si te bo i le rs .  Figure 3-3 assumes t h a t  an on-s i te  

b o i l e r  may be f i r e d  w i th  coal a t  about the same b o i l e r  e f f i c i ency  as when 

crude o i l  i s  burned. Because the process does not  incur  the i n te rna l  l oss  of 

35 percent o f  the gross crude o i l  recovered, the d i r e c t  energy investments per 

1,000 MMBtu o f  "useful " crude o i l  are i den t i ca l  t o  those f o r  conventional 

recovery (Figure 3-1). The ra t i ona le  f o r  examining t h i s  case i s  found i n  the 

fact  t ha t  subs t i tu t ing  c o a l - f i r i n g  f o r  crude o i l  f i r i n g  has the same impact as 

coal 1 iquefact ion,  but  a t  a p o t e n t i a l l y  more favorable energy e f f i c iency .  

3 2  INDIRECT ENERGY REQUIREMENTS FOR THERMAL EOR 

The i n d i r e c t  energy investments f o r  thermal EOR include the energy which 

i s  involved i n  generating the e l e c t r i c  power inpu t  p lus the energies required 

t o  produce the other d i r e c t  energy inputs. The quan t i t y  of d i r e c t  energy inputs 

i s  small r e l a t i v e  t o  the energy contained i n  the crude o i l  produced, making 

qoscher ,  T. M., "Enhanced Recovery o f  Crude O i  1 ," American Sc ien t i s t ,  Vol . 69, 
No. 2, pp. 193-199 (March 1981). 



Figure 3-1. Energy investments i n  Conventional Petroleum Recovery 
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Figure 3-2. Energy Investments in Steam-Injection Thermal EOR ( Crude-Fired) 
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Figure 3-3. Energy Investments i n  Steam-Inject ion Thermal EOR (Coal-Fired) 
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HVDRO L 10% LOSS 

NUCLEAR 
55.56 kwh 

273.3 kwh 2.882 MMBIu 10,472 Btu/kWh 

DISTILLATE 1 1 ,205 ~tu/kWh 

RESIDUAL - 
234.4 kwh 2.627 MMBhr 

11,205 Btu/kWh 
. 

NAT. GAS NAT. GAS 
136.7 kwh 10,472 Btu/kWh 

OTHER 

Figure 3-4. Region-Speci fic Fuel Mix for WSCC Uti 1 i ty Power Generation 



most of the  i n d i r e c t  energy values r e l a t i v e l y  i ns i gn i f i can t .  The on ly  d e t a i l  i ng  

o f  i n d i r e c t  (embedded) energy investments, therefore, w i  11 be the e l e c t r i c a l  

generating mix and the mining and t ranspor ta t ion energy f o r  producing the la rge  

coal i npu t  t o  the coal - f i r e d  case o f  Figure 3-3. 

.E lec t r ica l  Generating Mix. The Cal i f o r n i a  o i l  f ie1 ds have been subjected 

t o  the greatest  degree o f  thermal EOR. For purposes o f  t h i s  study, i t  i s  

assumed t h a t  the e l e c t r i c a l  i npu t  t o  crude o i l  recovery i s  represented by the 

Western Systems Coordinating Council (WSCC) g e n e r a t i ~ g  mix o f  NERC. The WSCC 

fue l  mix f o r  u t i l i t y  power generation i s  i l l u s t r a t e d  i n  Figure 3-4. 

Coal Mining and Transport. I n  the coa l - f i r ed  EOR conf igurat ion o f  

Figure 3-3, the d i r e c t  i npu t  o f  coal i s  a substant ia l  investment which warrants 

disaggregation of the embedded energies. It i s  assumed t h a t  coal burned i n  

Ca l i f o rn i a  o i l  f i e l d s  has i t s  o r i g i n  i n  the  Black Mesa area o f  Arizona, i s  

surface mined, and requires de l i ve ry  o f  20.7 tons o f  coal t o  supply the 538.5 MMBtu 

fue l  i npu t  f o r  steam generation (13,000 Btu/ lb, bituminous coal ) . The energy 

investments i n  coal mining f o r  t h i s  case are i l l u s t r a t e d  i n  Figure 3-5. The 

t o t a l  energy investment i n  coal mining and t ranspor t  i s  summarized below, 

assuming the WSCC e l e c t r i c  niix f o r  the Black Mesa ,area. 

D i s t i l l a t e  - 5.389 MMBtu 

Gas01 ine  - 0.07 MMBtu 

Residual - 1.036 MMBtu 

Natural Gas - 0.564 MMBtu 

Coal - 1.128 MMBtu 

Other - 1.559 MMBtu 

Basis: 20.71 tons o f  coal de l ivered t o  the EOR s i t e  i n  Ca l i f o rn i a  

3.3 TOTAL ENERGY 1NVESTMENT.S I N  THERMAL EOR 

The t o t a l ,  d i r e c t  and embedded, energy investments required t o  produce 

1,000 MMBtu o f  crude o i l  v i a  each of the three recovery routes are given i n  

Table 3-1. Because each method r e s u l t s  i n  an i den t i ca l  end product (crude o i l )  

a t  an i den t i ca l  l oca t ion  ( the o i l  f i e l d ) ,  f u r t he r  d e t a i l i n g  o f  markets o r  

coproducts i s  unnecessary. 



20.71  tons 
SURFACE 22.17 tons FIINE-YOUTH (538.5 MMBtu) 
MINING - 

R.O.M. COAL F CLEAN I NG 
COAL F 

1.11 MMBtu 1 1 1  
I 

DIESEL 

0.13 MMBtu I 
LUBE OIL 

NOTE: MMBtu = 10" Btu 

0 .07  MMBtu I Figure  3-5.  Energy Inputs  t o  Coal Mining t o  Provide Coal 

GASOLINE t o  Fuel On-Site B o i l e r s  f o r  EOR 



ALL FUELS 

PREMIUM FUELS 

PETROLEUM 

GASOLINE 

CONVENTIONAL OIL RECOVERY 
r DIRECT 0.13 
r EMBEDDED n i  1 
r TOTAL m-3 

EOR (CRUDE-FI RED) 

r PIRECT 0.20 
r EMBEDDED n i l  
r TOTAL izj6 

FUELS 

DISTILLATE 

0.67 
0.039 
0.708 

---- 

1.03 
0.058 
1.088 

0.67 
5.427 
6.097 

--- 

EOR (COAL-FIRED) 

r DIRECT 
r EMBEDDED 
r TOTAL 

A 

NATURAL 
RESIDUAL GAS COAL OTHER 

n i l  16.56 n i l  11.30 
0.81 0 0.441 0.882 
0.8m 17.00 0.882 

n i  1 
1.246 -- 
1.246 

----- 
n i  1 16.56 538.5 

1.846 1 .005 2.01 3.109 
1.-846 17.57 540.5 14.41 

I 

0.13 
- 0.07 
0.20 

* 



3.4 ENERGY DISPLACEMENTS FOR THERMAL EOR 

Formulat ion o f  energy balances f o r  thermal EOR versus convent ional o i l  

recovery and increased use o f  imported o i l  f o l l o w s  the  same l o g i c  used by 

TRW i n  i t s  March 1981 study o f  NOSR 1. 

The ECIR crude i s  assumed t o  d isp lace imported crude o i l  o f  a comparable 

qua1 i t y  on a bar re l -per -bar re l  basis .  For  r e f i n i n g  i n  t h e  C a l i f o r n i a  area, 

the  energy savings t h a t  can be ascr ibed t o  the  1,000 MMBtu o f  EOR crude, 

corresponding t o  the  energy i n  an equ iva len t  amount o f  imported crude o i l  ( a t  
5.8 MMBtu/barrel ) landed i n  Cal i f o r n i a .  

3.5 ENERGY BALANCES FOR THERMAL EOR 

The energy ba lances  f o r  t he  th ree  o i l  recovery rou tes  are summarized 

below i n  Table 3-2. For  t he  purpose o f  es tab l  i s h i n g  t h e  balances,. t he  energy 

investments a re  taken t o  be the  t o t a l s  presented i n  Table 3-1, and. t h e  savings 

are taken t o  be t h e  1,000 MMBtu o f  imparted crude which i s  d isp laced by increased 

d0mesti.c product ion.  

Table 3-2. Energy Bala,nces f o r  Thermal €OR 

Petroleum 
Fuel s 

A1 1 
Fuel s 

(1) Conventional Recovery 

a Investments 

a Savings 

a Gain Rat io*  

(2)  Thermal EOR (c rude - f i  red)  

a Investments 

a Savings 

a Gain Ratio* 

(3)  Thermal EOR (coal  - f i r e d )  

a Investments 

a Savings 

a Gain Rat io*  

* Gain Rat io  = (Savings-Investment)/Investment 



4. ENERGY BALANCES : OllTER CONTINENTAL SHELF DRILLING (OCS) 

The t h i r d  technology considered as an a l t e r n a t i v e  t o  NOSR i s  d r i l l i n g  

on the  Outer Cont inenta l  She1 f (OCS) . The d r i  1 1 i n g  and product ion techno1 ogy 

used i n  the  G u l f  o f  Mexico was chosen as representa t ive  o f  OCS i n  t h i s  study. 

Conventional f i x e d  p lat forms are  used f o r  most Gu l f  o f  Mexico o i l  

production. These a re  t y p i c a l l y  s tee l  jacketed s t ruc tures  which r e s t  on the  

sea f loor .  Wells a re  d r i l l e d  from these p lat forms,  and o i l ,  water and na tu ra l  

gas from t h e  we l l s  a re  separated on t h e  p lat forms.  The water i s  e i t h e r  r e i n j e c t e d  

o r  t rea ted  and disposed o f .  The o i l  i s  metered and piped o r  shipped t o  shore. 

Natural gas i s  dehydrated, pressurized, metered, and piped t o  shore. 

I ndus t ry  sources i n d i c a t e  t h a t  an average o f  18,000 BPD are produced 

from a t y p i c a l  35 m i l l i o n  ba r re l  reserve. A s i n g l e  24-s lo t  p la t fo rm would be 

used t o  develop the  f i e 1  d. 

4.1 DIRECT ENERGY USE- I N -  OCS PRODUCTION 

OCS i s  a c a p i t a l - i n t e n s i v e  o i l  recovery process, The energy investment 

f o r  OCS i s  small i n  comparison t o  t h e  c a p i t a l  and labo r  requirements and i n  

conipari son t o  OCS energy product ion. Nonetheless , there  i s  an energy component 

i n  OCS, p r i m a r i l y  from opera t ion  o f  t he  r i g  i t s e l f ,  and t o  power supply c r a f t  

which support both t h e  d r i l l i n g  r i g  and the  product ion and p i p e l i n e  a c t i v i t i e s .  

A Booz-Allen study* completed i n  1977 o f f e r e d  the  f o l l o w i n g  energy 

consumption est imates f o r  an OCS r i g :  

Subsector Estimated Energy Consumption {BOElday) 

D r i l l i n g  Rigs 

Supply c r a f t  support ing d r i l l  i n g  r i g s  

Supply c r a f t  support ing product ion 
and p ipelay ing.  . a c t i v i t i e s  

*Energy Use i n  the  Marine Trans o r t a t i o n  Indust ry ,  Booz-All en & Hamil ton, Inc., 
f o r  USDOE, SAN-1175-T2 (Vol . 2 7 , September 1977. 



Because o f  the nature o f  these energy investments, i t  i s  reasonable 

t o  assume t h a t  they are e n t i r e l y  pet ro l  eum-derived-, namely, gas01 ine  and 

diesel  fuels.  

4.2 ENERGY DISPLACEMENTS FOR OCS RECOVERY 

The OCS crude i s  assumed t o  displace imported crude o i l  o f  a comparable 

qua1 i t y  on a barrel-per-barrel basis. I n  addi t ion t o  the 18,000 BPD petroleum 

production, i t  i s  assumed t h a t  the we1 b w i l l  produce 16 m i l l  i on  CFD o f  gas 

which i s  recovered and transported t o  the U.S. markets. The displacement values 

o f  the petroleum and natural gas from a s ing le  OCS platform are given i n  

Table 4-1. 

Table 4-1. Energy Displacements f o r  a Typical OCS D r i l l  i ng  Platform 

( lo6  Btu) 

Product Petroleum 
Fuel s 

A1 1 
Fuel s 

Crude O i l  

D i rec t  

Natural gas 

D i rec t  

I nd i rec t  

Tcital 

These displacement values f o r  natural gas are based on the actual energy 

resources produced plus the embedded energy required t o  produce them v i a  

conventional means. The embedded investments i n  crude o i l  are not  included 

because i t  i s  assumed tha t  it w i l l  displace imported petroleum f o r  which 

there has been no U.S. investment o f  energy resources. 



4.3 ENERGY GAIN RATIOS FOR OCS PRODUCTION 

Petroleum 
Fuel s 

A1 1 
Fuel s 

Investment 1,375 MMBtu 1,375 MMBtu 

Savings* 104,417 MMBtu 120,812 MMBtu 

Energy gain ra t io* *  75 : l  8 7 : l  
- - - - - - - - - 

*Includes the value o f  imported crude displaced plus the d i r e c t  and 
embedded values f o r  natural  as. 

**Ratio = (Savings-Investment 3 /Investment 



5. SUMMARY 

5.1 OIL SHALE ON NOSR 1 

Energy invested = 32,955MMBtu 

Energy produced = 339,462 MMBtu 

Net energy e f f i c i e n c y  = 339,462 - 32,955 x 100 
339,462 

= 90.3 percent 

1 BOE invested y i e l d s :  8.8 bb ls  l i q u i d  

10.3 BOE energy products 

5.2 COAL LIQUEFACTION, SRC I 1  

Energy invested = 2,769.1 MMBtu 

Energy produced = 1,854.1 MMBtu 

Net energy e f f i c . i ency  = 1,85:4.1 - 2,769.1 x 100 
1,854.1 

= -49.4 percent 

1 BOE invested y i e l d s :  0.4 bbl  l i q u i d s  

0.7 BOE energy products 

For the case o f  cap t i ve  coal suppl ies, though u n l i k e l y ,  the f igures are  

as fo l lows:  

Energy invested = 582 MMBtu 

Energy produced = 1,854.1 MMBtu 

Net energy e f f i c i e n c y  = 1,854.1 - 582 x 100 
1,854.1 

= 68.6 percent 

1 BOE invested y i e l d s :  2.0 bb ls  1 iqu ids  

3.2 BOE energy products 

Energy i nves ted = 49.8 MMBtu 

Energy produced = 1,000 MMBtu 

Net energy e f f i c iency = 1,000 - 49.8 x 100 
'1,000 

= 95.0 percent 

1 BOE invested y ie lds :  20.1 bb ls  1 i qu ids  

20.1 BOE energy products 



5.4 OUTER CONTI-NENTAL SHELF (OCS) 

Energy invested = 1,375 MMBtu 

Energy produced = 120,812 MMBtu 

Net energy e f f i c iency  = 120,81.2 - 1,375 x 100 
120,812 

= 98.9 percent 

1 BOE invested y ie lds :  75.9 bbls l i q u i d  

87.9 BOE energy'products 

Energy i nvested - - 91.5 MMB'tu 

Energy produced - - 84.2 MMBtu 

Ne tene rgye f f i c i ency  = 84 .2 -91 .5  x 1 0 0  
84.2 

= - 8.7 percent 

1 BOE invested y ie lds :  0.9 bbls l i q u i d s  

0.9 BOE energy products 

* Reference: "Energy Balances i n  the Production and End Use o f  Alcohol 
Derived from Bio~ilass and Coal ," U.S. DOE and National Alcohol Fuels Omission, 
November, 1979. 



APPEND1 X 0. COMMUNITY ASSISTANCE PROGRAMS 
D .I IMPACT ASSISTANCE 

STATE AND FEDEDAL POLICIES FOR IMPACT ASSISllANCE 

Althouyh both the Sta te  of Colorado and the federal governmnt have 

taken steps to address the socioeconomic impacts of major energy develop 

mt, their approaches and a t t i tudes  vary significantly. Since the early 

scvcnties, Colorado has been developing a progressive, caprehensive, and 

coherent proyram to a s s i s t  carmrunitics which w i l l  be affected by o i l  shale 

developnent. The camamity assistance e f fo r t  is ccxrdinated by the Socio- 

Rxmom.ic Inrpzlct Of f  ice and funded primarily by revenues obtained frcmn the 

O i l  Shale and Severance Tax Trust Funds. On the other hand, except fo r  a 
f a  specific and d e s t  programs, the federal government has not assumed 

responsibility for energy impact problems, except through other categorical 

programs not specifical ly designed to address the particular problems of 

energy-impacted ccmmrunities. 

Thcrc are currently only three prorjrim specifically gaared to adckessing 

thc problcms of enerqy iqacted ccs~munitics -- the Coastal Ebergy Impact 

Program (CEIP) , the F-s (Eh HA) 601 Impact Assistance Program, 
and the 1320 Mineral &sing A c t  and subsequent e t s  w h i c h  provide 

the s ta tes  with up tn 509 of the mnies  collected for  federal l a s i n g  

act iv i t ies ,  including f d e r a l  oil  shale lands. Both the  CEXP and the  Eh HA 

601 p r q r m  are not applicable for oi l  shale developent. ?b the extent 
that  the f d c r a l  y o v e r m t  is active in  addressing socioeconamic impact 

problems, it is generally to mitigate the impacts of direct federal actions, 

policy, or i n i t i a t i v e s  such a s  o f f shore  o i l  development, mineral  leas ing,  

and location o r  closing of mjor f d e r a l  installations. T h e  policy implicit  

in lrhcsc program is that the local snd state governments are p r k i l y  

rcspns ib le  for rrunaging and r+lating the e f f e c t s  of federal decisions 

and tha t  federal mney w i l l  be provided only where  shor t fa l ls  can be docu- 

m t e d  and a l l  routine sourccs exhausted. The CESP is instructive with 

NOTE: This study was prepared in 1980. Some of the programs identified in 
this  section may have undergone revisions or restructuring since t h i s  
section was prepared. The information in th i s  section will be reviewed 
and updated should it be proposed a t  some future date t o  develop NOSR 1. 



regard to federal policy. U n d e r  the CEIP, there is a threes tep  process 

which must be satisfied to obtain funding. First ,  the affected camunity 
mt damnstrate that  it has exhausted a l l  existing categorical program 

and other possible sources of funding before assistance w i l l  be provided, 

Second, loans and loan quarantees w i l l  be made available for specific 

problems, Finally, a f t e r  it has been damnstrated that these programs 

are  inappropriate or inadequate, grants w i l l  be provided, 

Congressional a t t i tude t a a r d s  inpact assistance has been characterized 

by a lack of priority, in part reflecting the lack of poli t ical  v is ib i l i ty  

of the essentially rural problem, Problans of the inner c i ty  and e c o d -  
cally depressed areas have naturally commnded greater priority than the 
problans of rapid poplation and e o o d c  growth, Since it is expected 

that b o a n m  w i l l  eventually realize significant revenues frun large- 

scale developnent, the financial stress experienced by boarrtcxJns is regarded 

as  a tanporary p h v n ,  although experience indicates that i n i t i a l  i n h l -  

ances my never be over- by latter revenues produced by a project, 

Fcileral policy t m x d s  impact assistance, therefore, is n e i t h e r  coherent,  

ccanprehensive, or coordinated, Rather it is -licit in the myriad of 

f rayrrrcntd categorical programs which can pot;cntially be brought to bear 

i n  a reactive fashion to various problans -- sewers, water, housing, crime, 

ctc. A s  a result,  f d c r a l  policy is non-explicit, fragmented, varies widely 

from one agency to another, and directed much mre tawads urbanized than 

urbanizing arms. Since the programs are not designed or coordinated 

specifically to addrcss irip-uct problms, they are often inappropriate, 

involve inflexible and complicated r e q u i r m t s ,  involve long lead t imes ,  
and do not  provide t h e  magnitude of a s s i s t a n c e  t h e  problems demand. 

State Policy 

~ i h n i n g  in the mid-seventies, the Colorado l islature passed severa l  

p ieces  of l e g i s l a t i o n  which i n  t o t a l  establAsh an  energy impact a s s i s t a n c e  



program and policy. In  1974, the oil  S h l e  Lease Rrnd bas created by 

placing the o i l  shale payments received by the s t a t e  f m  the 1929 Mineral 

Leasing A c t  in a special fund for planning and the provision of public 

services. In 1975, the legislature provided for the use of the interest 

f m  the O i l  Shale Trust for inpact assistance as w e l l .  The Socio- 

Econcmic Impact Office was establisha3 a f t e r  the creation of the O i l  Shale 

Trust and its duties enhanced in 1977 with the passage of the state sever- 

ance tJx which created an Impact Assistance Fund. With these and other 

funds, the Impact Off ice currently administers approximately $8 million 

of grants to local and county govenvncnts to meet various inpact problems. 

The State of Colorado believes tha t  local &ties should not have 

to shoulder extensive debts in order to provide basic services to acammdate 

new energy developnent. As a result,  mst of the expenditures have been for  

the imnediate probltms of roads, schools, w a t e r  and sewer, and h m  services 
such as mental health and alcoholism treatment. In  addi t ion,  the Impact Office 

has helped provide technical assistance to beef up local capability to manage 

nckl developncntwith the aim of encouraging future financial self-sufficiency. 

The aim of the program is to develop local awareness of energy hpact problems 

and develop local financial structures which address impact requir~nents. 

The Impact Protjram is designed to support local g o v ~ t s  who have the 
primaq responsibility to plan for and mitigate adverse impacts. The Impact 

Program sccs its rcspns ib i l i t i e s  a s  providing the technical resources to 

acccmplish long-range local self-sufficitxcy, coordixmte the use of a variety 

of funds to address impact problem, and use its clwn r e s o m e s a s  the " las t  

dollar in" t;o resolve locally identified problems. The Impact Office is also 
designed to coordinate state and federal programs which might be of assistance 

to cumrunitics as w e 1 1  as foster cormmication anrxlg various levels of govern- 

mfnt and industry. 

In order to keep inpacts a t  a mangeable level, the s t a t e  has encouraged 

a p h s d  d c v e l o ~ t  approach on the part of the oi l  shale developers. While 
the definition of "rnsedn dcveloprwt is saxwhat vague, it has bem utilized 



mst c a m n l y  to refer to the construction of danonstration IlDdules prior 

to the actual mnstruction of f u l l  scale ccmnercial plants. The 

reasons that it is only a f t e r  experience has been gained with the demonstratin 

IlDdules that effective and appropriate programs can be &l-ted to handle 

mnmzrcial-scale operations. lb m e e t  the needs of -ted areas, the s ta te  

has encouraged the  formation of local and county-wide impact teams to per- 

form the  following tasks: 

a. Rcscarch and application of impact data to the unique local 

si tuation i n  an e f fo r t  to identify problems and to tailor the 

solutions to the  local area. 

b. The set t ing of local pr io r i t i es  and the  developnent of local 

criteria which address the  phasing of local deve lopmt  projects 

i n  a logical fr-rk. 

c. The screening and endorsarw3nt of applications for  financial ar 

technical assistance to state, federal and industq sources. 

The s ta te  also has an Ehergy Impact Assistance Advisory C a m i t t e e  to 

£onnulate policy and help administer the  grant programs of the  -1 Govern- 

r m t  Severance Tax Fund. Attached are the impact policies ut i l ized by the  

C d t t c e  in evaluating proposals. Since the inception of the program, 

159 applications have bcen received tota l l ing $22.1 million, and 96 awards 

have been nude tota l l ing appraximtely $6.1 million. . 



1. $200,000 P e r  P r o j e c t  L i m i t  o n  lmpac t  A s s i s t a n c e  G r a n t s  

The Cominittcc h a s  usctl a n  i l l f o r m 1  l i m i t  of $200,000 i n  impac t  a s s i s t a n c e  
f u n d s  f o r  a  s i n g l e  p r o j c c t .  T h i s  l i m i t  h a s  dcvclopci l  p r i m a r i l y  Erom a  
concern  t h a t  t h e  s m a l l  amount o f  f u n d s  a v a i l a b l e  a n n u a l l y  f o r  d i s t r i b u -  
t i o n  would n o t  go :very  far i f  mnlly c x t r c m c l y  l a r g e  g r a n t s  wcre  approved .  
W l l i  lc any  p r o - j c c t  wi 11 bc seriously c o n s i d c r c d  i f  s u f  f  i c i c n t  j u s t i f i c a -  
t i o n  is p r o v i d e d ,  t h c  C ~ D I ~ C C S  f o r  p r o j e c t  a p p r o v a l  g c n c r a l l y  d i m i n i s h  a s  
t h c  rec lues t  nmotrn ts i n c r c a s c .  

S t a t e  Committee C o n s i s t c l r ~ w i t h  L o c a l  P r i o r i t i e s  2 .  --- -.- .---------- 

The Commi t tce a g r c c d  i u  i ts c a r l y  s t a g e s  to  f o l l o w  l o c a l  a r e a  p r i o r i t i e s  
a s  much ;IS p o s s  i b l c  . Prob lcrns s u b s c q u e ~ i t  l y  d c v c l o p c d  b e c a u s e  l o c a l  com- 
m i t t c c s  o f t e n  p r o v i d e d  v e r y  l i t t l e  i n f o r m a t i o n  to j u s t i f y  t l r c i r  p r i o r i -  
t i es ,  o r  f a i l e d  to  s e t  p r i o r i t i e s  i l t  a l l .  Now t h a t  t h e  l o c a l  impac t  
teams a n d  t i l e  S t a t c  a r c  work ing  more c l o s e l y  t o g e t h e r ,  l o c a l  p r i o r i t i e s  
w i l l  b e  c l o s e l y  a d h e r e d  t o  e x c e p t :  

A. When t h c  h i g h e r  p r i o r i t y  p r o j c c t s  r e q u e s t  more money t h a n  t h e  
C o n n n i t t ~ c  is a b l e  to  commit a t  t h i s  t i m e .  

8. When a  h i g h  p r i o r i t y  p r o j c c t  c o n f l i c t s  w i t h  a n  c x i s t i n g  S t a t e  
p l a n  o r  p o l i c y ,  a s  Cden t i  f i c d  i n  t h e  A-95 Revicws. 

C. Wllcn a  I~ip,l~c*r p r i o r i t y  p r o j c c t  r e q u e s t s  matc l l ing funds  c o n t i n -  
g e n t  upon r c c e i p t  o f  o t h e r  f u n d s  n o t  y e t  approvcd .  I n  t h i s  
i n s t a n c e  t l lc  p r o j e c t  may b e  d e f e r r e d  u n t i l  t h e  match ing  funds  
a r e  r e c e i v e d .  

'rhc Col~rm i Lt tmc is ~ ; c n c r ; ~ l  I y o p l ~ o s c d  t o  f t r ~ l d i l ~ e  o p e r a t  i ~ r g  d e f i c i t s  , liow- 
e v e r ,  e a c h  s u c h  a p p l i c a  t i o u  w i l l  b c  c o n s i d e r e d  on a n  i n d i v i d u a l  b a s i s .  

4. - J.cvcra&iinl; - -. - - - Ot h e r  Funds --- 

Tllc Conmi t tce c n c o u r a g c s  p r o j e c t s  t h a t  l c v e r a g e  o t h e r  s o u r c e s  o f  f u n d s ,  
s u c h  a s  f e d e r a l  g r a n t s  a n d  l o a n s .  

5 .  k d t r s t r y  Match 

Thc Commi t tcc  cncouragcbs  p r o j e c t s  wit11 a h i g h  l e v e l  o f  i n d u s t r y  match.  
llowcvcr, i n d u s t r y  p a r t i c i p a t i o n  w i l l  b e  c o n s i d e r e d  w i t h i n  t h e  c o n t e x t  
o f  a l l  tti.-~t i n t l u s t r y  is d o i n g  i n  a n  n r c a ,  rattler t h a n  a  p c r c c n t a g c  pnr- 
t i c i p a t i o n  i n  e a c h  p r o j c c t .  I t  w i l l  b c  t h e  r e s p o n s i b i l i t y  o f  t h e  ap- 
p l i c a n t  t o  p r o v i d e  i n f o r m a t i o n  on i n d u s t r y  p a r t i c i p a t i o n .  



Tlrc C v m i t t c e  url:cs loci11 govcrlrmelrLs t o  t a k c  p r imary  r e s p o n s i b i l i t y  i n  
r e s o l v i n g  prohlcms r c l a t c d  to impac t .  I n  s p c c i f i c  p r o j e c t s ,  t h i s  may 
i nvo lve  a d j u s t i n g  u s e r  ratcs and fci!s, c r c a t i o ~ l  o f  improvement d i s t r i c t s  
i n  some i n s t a n c e s ,  and  generally s h a r i n g  i n  t h e  c o s t  o f  development .  

7. Last D o l l a r  I?  

Thc Commit tcc elrcourages  a p p l  i c n n t s  t o  exlraust  a l l  o t h c r  p o t e n t i a l  
s o u r c e s  o f  f und ing  b e f o r e  r e q u e s t i n g  impac t  a s s i s t a n c e  funds .  

8. @ca1 Impact Tcams 

Tlrc Commit t e c  s t r o n g l y  e@courajies t h e  f  a r m a t i o n  o f  l o c a l  impact  teams, 
and d i s c o u r a g e s  a p p l i c a t i o n s  t h a t  arc submi t t ed  w i t h o u t  l o c a l  impact  team 
review. Thc Comrnittec encou rages  l o c a l  impact  teams to thoroughly  r ev i ew  
a p p l i c a t i o n s ,  to sug j ics t  m o d i f i c a t i o n  o r  w i thd rawa l  o f  a p p l i c a t i o n s  when 
a p p r o p r i a t e  and t o  f u l l y  document l o c a l  p r i o r i t i e s .  

Spcc i a l  l n t e r e s  t A p ~ l i c a  t i o n s  

Tlrc Commi tic(- d  i s c o u r a g e s  . i p p l i c ; ~ ~  io11.s de s igncd  t o  p r i m a r i l y  s e r v c  
p r  i v a t c  dcvclol) r*rs ,  i n d u s t r y  and  s p c c i a l  i n t e r e s t  g roups  which are n o t  
mect inq a c l e a r l y  d e f i n e d  l o c a l  nccd. 

10. Formula D i s i r L b u t i o n  o f  Funds - 

Appl i ca t  i o n s  are c u ~ r s i d e r e d  o n  a n  i l d i v i d u a l  b a s i s  w i t h i n  t h e  c o n t e x t  of 
l o c a l  p r i o r i t i e s ,  i~lrd no fo rmu la  d i s t r i b u t i o n  o f  f u n d s  by g e o g r a p h i c  
a r e a  w i l l  t a k e  p l a c e .  

11. --- P r i o r i t y  Typcs of A p p l i c a t i o n s  

Appl Icn L i o n s  a r c  reviewed o ~ r  i n d i v i d r i n l  merit w i t l ~ o u t  r c c c i v i n g  any ad- 
d i t i o n a l  co t r s iderc r t ion  b e c a u s e  i t  f i t s  a s p e c i a l  c a t e g o r y ,  such  as w a t e r ,  
scwer, o r  p u b l i c  s a f e t y .  

Tlre Coalmi t tcc l ~ n s  p l aced  a onc-ycar  1 i m i t  on  o p e r a t i n g  fund p r o j e c t s ,  r c -  
quiring; r h c  loci11 c n t i i y  to commit t o  second-year  f und ing .  The Committee 
w i l l  c o n s i d e r  s p c c i a l  c i r cu rn s t anccs  a f f e c t i n g  such  r e q u e s t s .  

13. --- F u l l  Dlsclostrrc 

A p p l i c a n t s  must s u p p l y  f u l l  f  i n r r ~ r c i i ~ l  i n f o r m a t i o n  and  o t h e r  p c r t i n c n t  
in format  i o n  of f c c i i n g  t h c i r  r e q u e s t .  I n  t h e  p a s t ,  some a p p l i c a t i o n s  
have r c f l c c t c d  t h a t  a community was i n  s e r i o u s  f i n a n c i a l  d i f f i c u l t y  when 
i n  f a c t  i t  had l a r ~ c  u n a l l o c a t e d  s u r p l u s e s .  



14.  I n c o r p o r a t i o n  o f  S t a t e  Po1icic.s  -. 

7 

Whcncver p o s s i b l e ,  t h e  Committee w i l l  c o n s i d e r  e x i s t i n g  S t a t e  program 
p o l i c i e s  i n  t h e i r  d e c i s i o n s .  

1 Loans 

Loans w i l l  b e  encour;?gcd i n  t l iosc irasiollces w l ~ c r e  t h e  a p p l i c a n t  h a s  t h e  
p o t e n t i a l  t o  g e n e r a t e  repayment r evenues .  

16.  !lea1 t l l  P ro  jcc t 2 c v i c w s  

Any a p p l i c a t i o n s  f o r  h e a l  t l l - rc la  l r d  p r o j e c t s  w i l l  bc c l ~ n n n c l e d  t o  t h e  
Wcstcrn Colorado HCol t l ~  Systems Agency f o r  r ev i ew  and comment p r i o r  t o  
~ o m m i  ttee c o n s i d e r a t i o n .  

17.  Voca t i onn l /Tcchn i cn l  P r o j e c t s  

A l l  a p p l i c a t i o n s  f o r  v o c a t i o n n l / t c c t ~ n i c n l  cducac ion  p r o j e c t s  w i l l  b e  
channclcd througll  ~ l l c  C o o r d i n a t i n g  C o u n c i l  f o r  Voca t i ona l  Educa t ion  
Occupa t ions  f o r  r ev i ew  and comment p r i o r  to Committee c o n s i d e r a t i o n .  

18. Counc i l s  of Covcrnmcnts 

A p p l i c a n t s  a r e  e ~ ~ c o r ~ r a g e d  LO u t i l i z e  t h e i r  a r c a  Counc i l  of Governments t o  
a s s i s t  i n  t h e  p r e p a r a t i o n  of impact  a p p l i c a t i o n s .  r ev icw o f  a l t e r n a t i v e  
fund ing  s o u r c e s ,  and  g e n e r a l  impact  m i t i g a t i o n  a c t i v i t i e s .  

19.  Secd Ploncy 

The Committee cncourap,cs p r o j e c t s  t h a t  r e q u e s t  s eed  money t o  p r o v i d e  a 
s e r v i c e  t h a t  w i l l  l a t e r  b e  funded l o c a l l y .  

20. Ninimum -- Lcvcl  o f  S e r v i c e  ---- 
Becnusc of  t h e  l i m i t e d  ir lnds a v a i l a b l e  l o r  d i s t r i b u t i o n ,  impact  f unds  w i l l  
be used p r i m a r i l y  t o  ass i s t  a n  a r c a  i n  d e v e l o p i n g  a minimum l e v e l  of 
s c r v i c e .  

21. S t a t e  Agency A ~ ~ y l i c a t i o n s  - 
State agency a p p l i c a n t s  f o r  impact  f u n d s  are  e n c o u r a g e d ' t o  f o l l o w  t h c s e  
g u i d c l i n c s :  

A. The p r o j e c t  shou ld  b e  a l o c a l l y  i d e n t i f i e d  need which h a s  been 
p r i o r i t i z e d  by a  l o c a l  impac t  team. 

B. S t a t e  a g e n c i e s  a r e  encouraged t o  have  a l o c a l  government 
sponso r  f o r  t h e  p r o j e c t .  

C. The p r o j e c t  shorild p r o v i d e  a  s l ~ c c , i f i c  l c v e l  o f  service which 
wcbuld n o t  o t h e r w i s e  b e  a v a i l a b l e  or cou ld  n o t  c o n t i n u e  w i t h o u t  
impact  a s s i s t a n c e  funds .  



D. S t a t e  agcncy  I'i*ntlinl: sllor~lcl r ,c r lcrnl Iy  bc 1  imi tcbd l c )  t h e  next  
S t n l c  h r~d j i c l  c y c l e  vl1c.a tllc ngcrlcy c a n  i a c o r p o r n t c  t h c  p r o j e c t  
i n t o  l h c i r  S t a t c  b u d g e t .  

E. C a p i t a l  improvement p r o j e c t s  s l lou ld  g e n e r a l l y  b e  a v o i d e d .  

F. S t a t e  n g c n c i c s  w i l l  b e  r e q u i r e d  t o  e x h n u s t  a l t e r n a t i v e  s o u r c e s  
o f  f u n d i n g  i n  t h e  same manncr t h a t  l o c a l  a p p l i c a n t s  do.  

C. S t a t e  a g e n c y  a p p l i c a n t s  mus t  f o l l o w  t h e  same a p p l i c a t i o n  pro- 
c e d u r c s  as local a p p l i c a n t s .  



- D.2 AVAILABLE !XNKES OF PUBLIC FUNDS '10 AID OIL SHALE ZMPErm -ITIS 

The following is a brief description of programs and agencies which 

provide furds which are potentially applicable to axnnunities impacted by 

oil shale developnent. Wst of the funds care frcan categorical programs 

with nutching fund requirments and are not specifically geared to mitigating 

the problens of impacted camnunities. In addition, many of the federal 
programs are pass-through programs which are administered at the state 

level. 

FEDERAL PROGRAMS 

Farn'crs H ~ E  (Fm HA) 601 Impact Assistance Program 

Enacted in 1978 as part of the Cud1 Conversion Act, the program provides 

funds to energy impact areas experiencing rapid growth as a result of ooal 

and uranium developncnt. Although the program does not address oil shale, it 

could potentially free up other met nonies which are currently being spent 
for coal and uranium impacted camnmities. The program pays for planning and 

infrastructural improvmcnts to acm~&t;c new housing. In FY 79, the State 

received $1.4 million and expects to receive $4 to $5 million in FY 80. 

R.mds are distributed to states based on a fixed'fonraila. 

Grant and loan programs for industrial parks and business developnent. 

Uw to modcrate i n m  housing loans, 

C d t y  facility grants and loans to c d t i e s  under lG, 000 ppilation, 

Mineral Leasing Act 

The sale of fderal lase tracts C-a and C-b provided the state with 

approximately $75 million with which to establish the ail Shale Iaase 

Fund* 



PILT 

The Payrcnt-In-Lieu-of Taxes program provides funds to -ties which 

b v e  federdl lands. Although unclear a t  this point, those payments 

wuld l ikely increase with the oonstruction of NOSR 1. 

201 - sewer and sewage treatment plant construction. Funding 75% 

federal, 15% state, 10% local. 

208 - areawide waste treatnwt planning, m s i s  on m p o i n t  source 

pollution. Administered through COG. 

701 - planning grants to &ties and regiondl planning agencies, 

Camaurity Developmt Block Grants - applicability restricted because 

generally targeted to urban and depressed areas. 

Ti t le  V I I  and X Ncw camunity Zrwl Guarantees for  water and sewer systems 

and other infrastructure m v g n e n t s .  

FHA mrtgage guarantees. 

Section 8 multi-family busing. 

Elderly housing assistance. 

Ti t le  111 - planning and technical assistax+ 

Ti t le  IX - targeted to areas of high unanployment for  new job6 creation. 

Public Works. 

BOR grants. 

Iand an3 Water Conservation M. 
lheral Leasing revenues. 



Federal highwy t rus t  fund. 

Monies to state highay departments. 

T i t l e  XVI health fac i l i t ies  construction. Medical assistance pograms, 

drug abuse, child abuse, alcoholism and mt.1 health pragrams. 

DOL - 

LEAA - block grants for variety of law enforcerrent problms. 

F d e r a l  Regional Council 

Supplics coordination and po l ing  of funds frcm different federal 

agencies with State. 

STATE PROGIUVIS 

Many state agencics operate a s  pass-throughs for  federal funds such 

as  for scwers, water, highways, health fac i l i t ies ,  housing, etc. S t a b  asqis- 

tance to comnunities is coordinated and faci l i ta tad by the State Impact Office. 

In addition, the Joint Review Process, which is being experimented with for the 

AITELX M t .  Ehumns project may be applied to other large scale mineral develop- 

mcnt projects and ass is t  i n  pennit coordination, mre t b l y  review, and 

mre amprchcnsivc revicw of impacts and I d s  available for mitigation. 



In addition to the categorical grant programs w h i c h  can address specific 

energy impact p r a b l w ,  the State has several program designed to address 

a range of p r o b l m  for which t r a d i t i o ~ l  funding sources are either inappro- 

priate, inadquate, or involve lead times which are too long. The tm 

principal sources of impact assistance for o i l  shale developnent are the O i l  

Shale Xmse F'und and the Mineral Lease and Severance Tax 'E'und. 

O i l  Shale Lmse Fund 

As described previously, the O i l  Shale Lease Fund was established with 

the revenues fran the sale of federal oil shale lease t rac ts  in Colorado. 

Each year the Joint Ecxuvnic mttee of the State Iegislature reviews the 

requests carpiled by Irocal Impact Teams, w i t h  the assistance of the regional 

CCG's and State Iqact Office, in order to determine e h  projects w i l l  

receive funding fran the Lease Fund. The attached exhibits present a status 

report of the funds available and the projects w h i c h  have been funded to date. 

Mineral Lcase and Severance Tax Fund 

Aocording to the Colorado Severance Tax, 20% of swerance tax revenues 

derived fran o i l  shale w i l l  be allocated to the Irxal Goverrnnent Severance 

Tax Fund (40% to General Fund and 40% to the Perpetual Severance Tax Fund). 

The severance tax on o i l  shale does not bccanc operative un t i l  a developer 

is operating a t  50% of design capacity and the f i r s t  15,000 tons/day extra* 

tion are c x q t  from the tax. The tax w i l l  be assessed a t  the ra te  of 4% 

of gross procccds and phased in over a four ycur period. Although mney for 

o i l  shale mctd camunities w i l l  be available fran the -1 Govt=tmmmt 

Severance Tax Fund, specific revenues f r m  oil shale w i l l  mt be generated 

unt i l  several years a f te r  the =jar inpacts have occurred. In  order to 
address this problen, the Legislature passad House B i l l  1523 i n  1979. The 
b i l l  allows the operator of a ncw mining operation a credi t  against severance 

tax liabilities in an m u n t  equal to the value of approved contributims by 

the tzixpayer d e  prior to f i r s t  severance to a s s i s t  in solving impact 



problans of units of local govennnent resulthq fran the initiation of 

new mining operations. 



EXHIBIT D-1 

OIL SHALE LEASE FUND SUMMARY 

Date - 
RECEIPTS 

Source Amount 

August 1974 Federal government 
August 1975 Federal government 
August 1976 Federa 1 government 
Ju ly  1, 1975-June 30. 1976 In te res t  
Ju ly  1. 1976-June 30, 1977 In te res t  
Ju l y  1, 1977-June 30, 1978 In te res t  
Ju l y  I ,  1978-Dec. 31, 1978 In te res t  

Total  

EXPENDITURES 

Year - Appropri ated Expended 

FY 1975 S 451,187 b 325,926 
FY 1976 10,385,300 10,029,381 
FY 1977 4,239,646 3,283,408 
FY 1978 6,464,793 4,702,737.49 
FY 1979 8,929,090 2,582,108.88 

Recommended 15,000,000 

Outstanding 
Commi tmen t s 

None 
3 2,000 

47,332 
993,510.07 

6,262,879.97 

Totals S 45,470.026 5 20,923,561 .37 $ 7,304,722,04 

CURRENT FUND BALAMCE 

$87,243,565.87 To ta 1 recei  p ts  (through December 31 , 1978) 
minus 20,923,561.37 Expend i tures through December 31 , 1978 
m i  flus 7.305.722.04 Outstanding comitments 

959,014,282.46 

PROJECTED FUND AVAILABILITY - rough estimate 

End of FY 1980 (June 30, 1980) -- $56,557,599.92+ 

*based on: projected monthly i n t e r ~ s t  earnings of 5455,441 ; f u l l  expenditure 
of FY 76, 77, and 78 appropriations; and, h i s t o r i c  average of expenditures 
t o  appropriations a t  the end o f  the f i s c a l  year of 73 percent appl ied to  
the FY 73 & 80 appropriations. 



EXHIBIT D 2  

OIL SdALE LEASE FUNDS 

Awards by County 

Rio Blanco County 

Garf ield County 

Mesa County 

Moffat County 

Routt County 

Del t a  County 

Jackson County 

Colorado West Area Council of Gov'ts .  
O f f  i ce  of the Governor 

CWCB (unal 1 oca ted) 

Region X I  School Fund (unal located) 

AWARDS 

2 3 

3 1 

18 

15 

9 

2 

1 

5 

7 

1 

1 

Tota l  



OIL S I U E  LEASE FUXD DISTRIBUTIOXS 

FY 1975 

T o t a l  Appropriated $451.187 

XCIP IEYT XP PROPRUTED 

Yeeker Schools  $ 4 ,000  

Rio Blanco County Planning 10,000 

Garf ie ld  R e - 1  

Garf i e l d  Re-2 

Garf ie ld  County Planning 

Hesa Re-51 

Hesa Re-49JT 

Xesa County Planning 

Colorado West COG 

O f f i c e  of  Governor 
Administration 
S t a t e  Impact Report 

TOTAL $325,926 

* 121,261 Returned to Fund 



E X H I B I T  D-4 

OIL SHALE LEASE FUND DISTRIBUTIONS 

FY 1976 

Total Appropriated $10,365,310 

RECIPIENT APPROPRIATED 

Oil Shale Coordinator's 
Off ice $ 100,000 

Technical Ass is tance 
Region XI COG 200,000 

Roan Creek Road 467,595 

DeBeque Bridge 299,658 

RE-2, Garfield 1,000,000 

RE-1, Garfield 200,000 

Rulison Bridge 47 1,000 

RE-1, Rio Blanco 1,189,000 

RE-4, Rio Blanco 10,000 

Piccance Creek Road 1,873,091 

Bonanza Road 497,909 

Hayden Streets 50,000 

Routt County Road 100,000 

Water Construction 
Fund-CWB 

- 

TOTAL $10,385,310 



EXHIBIT D-5 

OIL SHALE LWSE FUYD DISTRIBUTIONS 

FY 1977 

T o t a l  Appropriated $4,239,646 

RECIPIENT APPROPRIATED 

O i l  Sha le  Coordinators 
Off ice $ 106,000 

Region X I  COG 25,000 

Del ta  County 17,000 

G a r f i e l d  County Planning 100,000 

Nev C a s t l e  Sewer Planning 6,666 

S i l t  Sewer Planning 6,666 

Xesa RE-49 

DeBeque Sever 

Roan Creek Road 

Craig  Water Tank 

Craig  Hosp i t a l  

RE-1 Moffat Leases 51,456 

!fen t a  1 Hea 1 th  

Rangely ,Sewer 

Piceance Creek 

Hayden School S i t e  

TOTAL $4,239,646 

* Reduced by $8,174 c r e d i t  t o  Piccance  No. 2 p r o j e c t ,  
recorded i n  A p r i l  28, 1978 DOH b i l l i n g  t o  SEIO 

** Increased by $8,174 c r e d i t  t o  Piceance :lo. 2 p r o j e c t ,  
r e c o h e d  i n  A p r i l  28, 1978 DOH b i l l i n g  t o  SEX0 



EXHIBIT D-6 
OIL SHALE LMSE FC;ID DISTRIBUTIONS 

FY 1978 

T o t a l  A p p r o p r i a t e d  $ 6 , 4 6 4 , 7 9 3  

REC I P  Z ENT APPROPRIATED 

O i l  S h a l e  C o o r d i n a t o r ' s  
OFf ice 

Region  X I  COG P l a n n i n g  

Range ly  S t r e e t s  

Range ly  Sewer  

Pleeker S t r e e t s  

Meeker H o s p i t a l  

H o f f a t  County  By-pass 

C r a i g  D r a i n a g e  

C r a i g  Water 

C r a i g  C i t y  H a l l  

M o f f a t - S u n s e t  S c h o o l  

Mof f a t - X o d u l a r  Rooms 

X e n t a l  H e a l t h  C e n t e r  

Grand  V a l l e y  a r i d g e  

G a r f i e l d  RE-2 

C a r b o n d a l e  Sewer  

C a r b o n d a l e  Mun. B u i l d i n g  

R i f l e  Sewer  

R i f l e  L i f t  S t a t i o n  

R i f l e  P l a n n i n g  

S i l t  P l a n n i n g  

X c s n  RE-51 

DeBeque Y a t e r  

Roan C r e e k  Road 

D e l t a  County  V a t e r  

Bayden Y a t e r  

Hayden E l e m e n t a r y  S c h o o l  

flayden R e c r e a t i o n  

Oak C r e e k  Water 

Y a l d e n  Wate r  

TOTAL S 6 , & 6 4 . 7 9 3  



EXHIBIT D-7 

REC I P I ENT 

School Fund 

OIL SHALE LEASE Ri!lD DLSTRIBUTIONS 

PI 1979 

Total Appropriated S8,929,090 

CWCB 

Coordinator's Office 

Rangely Streets 

Meeker Streets 

Xeeker Pool 

Meeker Sanitation 

Ispact Coordinator 

Rangely Hospital 

CNCC Facilities 

County Road 24 

Garfield Airport 

APPROPRIATED 

$ 100,000 

Rifle Water 2,056,000 

Silt 'dater 151,000 

Silt Planning 15,000 

Ncw Castle Water 196,000 

Grand valley Water 2 50,000 

Rifle By-Pass 500,000 

Xesa County Sever 104,450 

Fruit3 Scwer 200,000 

Mesa County Transportation 25,000 

FIesa County Airport 'clater 293,250 

Craig High School 7 50,000 

Region XI Transportation 198,000 



D, 3 PROFOSD SOURCES OF' FUNDING ?O MITIG4TE ADVERSE SOCIOEXXNOMIC IMPACTS 

OF NOSR 1 PFwExx 

The magnitude and sources of funding which w i l l  be required depenls 

upon an assessment of current fac i l i t ies  and services in the county and 

ccrrmunities and projections of the ra te  and dimensibn of population growth 

which is contingent upon these and other interrelated factors: 

1. size of faci l i ty  and technology utilized, degree of processing; 

2. access; 

3. rate of developnent and m l a t i v e  effects of NOSR and other projects; 

4. local developnent attitudes; 

5. extent of direct federal support; 

6. local aployrrwt and training programs; and 

7. new federaVstate programs. 

Thc specific package of assistance programs mt, therefore, be contingent 

upon the resolution of basic questions on the exact parameters of the project. 

Once there is r ~ s o n a b l e  certainty with regard to these parameters, the 

optimal mcans of providing impilct a s s i s w e  would be through the coordi- 

nation of each level of gov-t by one agency and wera l l  coordination 

exercised by the State Impact Office. Coordination w i t h i n  each level of 

r~overmcnt w i l l  rcsult  in  more efficient, non-duplicative delivery of services 

and the possibility of joint, coordinated agency projects. A t  the f d e r a l  
level, the Federal Regional Council (X) , which has a history and desire 

to assist  in impact assistance coordination, should be assigned the respon- 

s ib i l i ty  of coordinating federal agency programs and assistance. A t  the 

local level, the COG'S have provided valuable technical assistance and support 

to local impact teams. Finally, the State Impact  Office has a responsibility 

of coordinating state assistance efforts. The proposed interaction muld 

look sawthing like the following diagram. 



Agencies 

Federal Fundina Sources 

The principal sources of non-categorical federal funding are the federal 

lease payments of which 50% are passed on to the S ta te  to create the O i l  

Shale mse Fund. In  addition, mn ie s  f ran PILT and the  possible passage 

of the Energy Impact Assistance B i l l  in Congress might be available in the  

next fcw years. A l l  of the categorical p rgrgns  l i s t e d  i n  the previous 

section a r e  potentially applicable depending on specif ic  identified need. 

The idem1 programs w\ich have been &rticularly useful to impact cammi -  

ties in the past  are those in EaA, Fm HA, LEAA, and the Four Corners 

Rcyional C&ssion. 

Sta te  Funding Sources 

The major S ta te  funding sources w i l l  be the O i l  Shale Lease F'und and 

the Scvcrmce Tax Trust Fund. It is unlikely that these funds w i l l  provide 

-ugh assistance with a rna jor developncnt e f fo r t  to prevent ur~desirable 

disruption. S ta te  catgoric.1 funding sources and p r i o r i t i e s  w i l l  be determined 

and c00rdin;lted by the Sta te  Impact Office. lb the exta t  t ha t  s t a t e  ca* 

y o r i a l  programs are applicable fo r  impact assistance, they w i l l  be available 

fo r  use. 



APPENDIX E 

ABBREVIATIONS 

AF/Y - 
bbl  - 
BPD - 
co - 
DOE - 
E I S  - 
EO R - 
GOCO - 
HC - 
Mwh/D - 
N A - 

- 
NOS R - 
OCS - 
PILT - 
PS D - 
SCF/D - 

S02 
- 

TPD - 

acre- fee t  per  year  

b a r r e l  (42 U.S. ga l lons)  

b a r r e l s  per  day 

carbon monoxide 

Department o f  Energy 

environmental impact statement 

enhanced o i l  recovery 

government owned, con t rac to r  operated 

hydrocarbons 

megawatt-hours per day 

non-attainment 

n i t rogen  oxides 

Naval O i l  Shale Reserves 

ou te r  cont inenta l  she l f  

payment i n  l i e u  o f  taxes 

prevent ion o f  s i g n i f i c a n t  d e t e r i o r a t i o n  

standard cubic f e e t  per  day 

s u l f u r  d iox ide  

tons per day 

federa l  p ro to type o i l  shale lease t r a c t s  i n  Utah 



APPENDIX F 

COMMENTS ON DRAFT PROGRAMMATIC ENVIRONMENTAL IMPACT STATEMENT 

DOE/ E I S-0068 

DATED SEPTEMBER 1980 

This appendix conta ins copies o f  a l l  l e t t e r s  rece ived on t h e  D r a f t  

Programmatic EIS, t r a n s c r i p t s  o f  t h e  p u b l i c  hearings h e l d  i n  Grand Junct ion  

and Denver, and DOE responses t o  t h e  comments r a i s e d  i n  each. L e t t e r s  were 

received from 21 p u b l i c  agencies and p r i v a t e  organ iza t ions  and t h e r e  were 

th ree  pub1 i c meetings . Each 1 e t t e r  and hear ing  t r a n s c r i p t  , 1 i s t e d  be1 ow, 

i s  coded by number. Each i s  considered a s e t  o f  comments. I n d i v i d u a l  

comments a re  coded w i t h i n  se ts  f o r  re fe rence purposes. 

Colorado Set 1 Dept. o f  Natura l  Resources (Deputy D i r e c t o r ) *  

Set  2 Dept. o f  Natura l  Resources (Energy P o l i c y  and Planning) 

Set 3 Dept. o f  Natural  Resources (Execut ive D i r e c t o r )  

Set 4 Dept. o f  Local A f f a i r s  ( D i v i s i o n  o f  Planning) 

Set 5 O f f i c e  o f  Energy Conservation 

Set 6 Dept. o f  Highways 

Set 7 H i s t o r i c a l  Society  

Set 8 Dept. o f  Natural  Resources ( D i v i s i o n  o f  W i l d l i f e )  

Set 9 Dept. o f  Heal th 

Set 10 Energy Research I n s t i t u t e  

Federal Set 11 Environmental P ro tec t i on  Agency 

Set 12 Dept. o f  I n t e r i o r  

Set 13 Dept. o f  I n t e r i o r  (Bureau o f  Land Management) 

Set 14 Dept. o f  I n t e r i o r  .(Bureau o f  Mines) 

Set 15 Dept. o f  Housing and Urban Development 

* Spec i f i c  comments at tached t o  t h e  l e t t e r  i d e n t i f i e d  as Comment s e t  1 
here a l s o  inc luded as a p a r t  o f  Com~ent s e t  2 and a re  reproduced and 
responded t o  o n l y  i n  Corr~ment se t  2. 



Other Publ ic  Set 16 S ier ra  Club 

S e t 1 7 N a t i o n a l  W i l d l i f e F e d e r a t i o n  I n s t i t u t i o n s  
Set 18 Friends o f  the Earth 

Set 19 Rio Blanco Natural Gas Co. 

Set 20 Ph i l i p s  Petroleum Co. 

Set 21 Occidental O i l  Shale Inc .  

Pub1 i c Set 22 Grand Junction (11/18/80, 2:00 PM) 
Heari ngs Set 23 Denver (11/20/80, 2:00 PM) 

Set 24 Denver (11/20/80, 7:00 PM) 
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STATE O F  COLORADO RICHARD 0. L A W .  Governor Board of Land Camnissimerr 

DEPARTMENT OF NATURAL RESOURCES Division of h in is t ra t ion  

Division of Mines 

plbnt.e Pas- - E u c u t k  Dimctor Diviaion of Parks & Outdmr b r w t  
1313 Shamun St., Room 718, Danm, Colondo 80203 8393311 Division of. Watei Rewuicas 

Division of Wildlife 

Geological S u w y  

(lil and Gas Cmswvacia, C-iasic 

Soil Conwrvation Board 

Water Conservation Board 

M i n d  land Reclanation 

December 3, 1980 

&. Donald Silawsky, -talist 
Office of Naval Petrolem and O i l  Shale Reservles 
Resource Applications 
De!partnrent of Ehergy 
Roan 3344, Federal Building 
Washington, D.C. 20461 

Dear Don: 

I want to thank you for  meeting with us a couple of weeks ago. I thought 
the meting was useful in  spelling out our respective positions on NOSR 
and huw we propose t o  approach future NOSR activities and &cision points. 
To get the ball  rolling bemen TEW and us, 1 am enclosing a list of 
preliminary questions a c h  I would like you t o  pass on to  the appropriate 
Tf&J people. As w discussed earlier, answers to these questions would be 
helpful prior to submission of our cmmnts on the DEIS . Hamlet J. Barry, 
Deputy Director of the Departmmt of Natural Resources, has written a 
le t ter  to  Captain Gordon G i b r e  formally requesting extension of the 
carrnent deadline for the State of Colorado £ran December 15, 1980, until  
such time that w have mt with TIW, discussed our questions and canpiled 
our final c~nrrents. Our questians are rather basic in nature and I do not 
anticipate them being particularly difficult  to  answer. Certainly, the TEW 
impasse should not interfere with the establishmnt of a productive working 
relationship be- our offices. I appreciate your cooperation on this 
matter and look forward to clearing up the Tf&J issue quickly once the legal 
problems are resolved. 

We also need to discuss as soon as possible the best arrangemnt for setting 
up the "NDNDSR team" which w e  talked about a t  the Novaher 20th meeting. We 
believe such a team FJould be a useful forum for ensuring an active state 
role in NOSR deve lop t t  and mnagemmt decisions. m e  team can reduce the 
potential for surprises froon either end by keeping manbers aware of each 
other's plans, program, and policies in a timely manner. me  purpose of 



the teamwuuld be s t r ic t ly  advisory on NOSR policy to  the Director of the Naval 
Petroleum & O i l  Shale Reserves and through him t o  the Secretary of Energy. ?he 
team wuld not involve i t se l f  in operational matters on NOSR unless specifically 
requested to.& soby your office. For the time being an informal a r r a n g m t  
for the NOSR team is agreeable to us. We recognize the difficult ies inherent 
in the Federal AcMsory Cannittee Act  and do not think it is necessary to 
structure the team's format under the Ac t  a t  this t h .  

I r e c d  three off ic ia l  h e r s  on the team: a representative of DOE, a 
representative of the Guvernor of Colorado, and a representative of the Garfield 
County Ccxmissioners. Other federal, s ta te ,  and local agency representatives 
could serve the team in an ex-officio capacity as needed or requested by team 
umbers. 'Ihe meetings d d  be public meetings held prior to a l l  key decision 
points with apportmities for public participation and carrment . DOE w d d  be 
responsible for the agenda and chairing the meetings. Information relevant 
to the decisions would be distributed t o  team nmhers prior to  the meetings 
and farm the basis for discussion and subsequent recammdations . I envision 
the team acting by consensus, but w i t h  the opportunity for dissenting opinions 
to  accampany team recamnendations. I believe this proposal has enou& flexibil i ty 
that we can adopt it to meet our needs. I would appreciate your reactions to 
this proposal and any additional ideas or  suggestions you have for  implemnting 
a cooperative state-federal effort  on NOSR decisions. 

I am looking forward to working with you in the future. I thought the meting 
we had was particularly useful in laying the groundwork for designing a 
cooperative approach for decision making on the WSR tract .  .. Please let me 
know where we stand from your end on the proposals and what remains t o  be done 
to get them in place. 

Sincerely, 

David Kmtz 
Energy Policy & Planning 



Sane of the questions t o  which the, State of Colorado needs answers 
prior t o  vmking f inal  c m n t s  on the HOSR DEIS include the folluqi.ng: 

r o NET ENERGY AWYSIS 

Assmptions and methodologies used in net energy analysis and cycle 
efficiency . 
1) Is only the processing stage of o i l  shale production included? 

2) Why haven' t the extractions, crushing, refining, and distribution 
to the end user been included in the analysis. 

3) It appears that a11y Luels in and out are conpared and indirect o r  
invested energy is ignored. 

w t i t i e s  and typss of invested energy vary so nu& among alternate 
energy sources, a comparative assessment should be based on a true 
net energy analysis and not on a simplistic 1/0 mdel;  the DEIS 
should not claim t o  have any definitive energy efficiency informa- 
tion as it stands. We w i l l  suggest various, more ca:?rehensive net  
energy analysis models in our f inal  comoents . 

r o  MTA SOURCES 

U s e  of t l ~ e  1975 University of Oklahm study: Energy Alternatives-A 
Comparative Analysis. The efficiency given in the POSR DEIS for 
Tosco IIfRoam and Pi l la r  is 79%. The Oklahm study gives an efficiency 
rat* for  Tosco I1 of 66.7%-why is there a discrepancy? The Oklahoma 
study questions the 66 .  figure as  being too high (66.. 7% figure came 
frm a study done by Hittman Associates). Lbat are the reasons for - using the Oklahoma study as a referents? 

r o  DID m).oDum USE 

( 1) What is the projected end use of o i l  shale fmm NOSR? 
2- 3 

L 2) Have market analyses been performed for end product use? Trans- 
portation methods, corridors? 

I 3) I f  end product is gasoline, then why has reduction i n  vehicle wei&t 
been the only scenario considered in  the conservation alternative? 
A better ,  mre detailed approach would analyze the to t a l  potential 

2-4 savings in transportation fron increased mass transit ,  car pooling, etc. 

1 4) If the end product is not gasoline, then whJt is energy conservation 
in the tran:ci?r?rtation sector (specifically l igh t  duty vehicles) 
considered 2.:; h e  alternative? 



r o CONSERVATION ALTERNATIVE 

b e r m  conservation i s  described as advantageous in reducing a i r  pollution. 
Conservation impacts on water requirments , land use, water quality, and 
socio-econanic factors are not anal-yzed. What are the constraints on a 
more cornprehens ive analysis ~f the energy conservation alternative? 

2-6 1 1) What i s  the purpose of the DEIS? 

2) How w i l l  the EIS aid in decisicmmak;ing? 

I 1) h i t  action is the EIS reconm2nding? preferred alternative? 

2) Alternatives are compared in the analysis, in the various tables and ~ graphs of sect ion 3 ; why weren ' t conclusions drawp as to the preferred 
a1 terna tive? 

1 3) Based on the analysis, why isn ' t  the energy conservation alternative 
the preferred alternative? 

0 MITIGATION OF IMPACE 

No baseline carrying capacity variables. 

No discussion of viable mitigation strategies. Given the magnitude of 
the impacts resulting from o i l  shale development, the EIS needs a 
ccnrprehensive discussion of b w  these impacts w i l l  be mitigated, who is 
responsible for the mitigation, and how mch the mitigation w i l l  cost. 

1 Ibe d a t i v e  impacts i n  the regcn are not adequately discussed. Although 
the impact -jl~rement. contributed by NOSR may be relatively small, it has 
to be examined in light of the carrying capacity of the region. 

- 1 Were local govements and regional planning agencies consulted when the 
soc io-ecodc  analysis was perf ormd? 

*-'o'*' 1) Secoridary transportation impacts 

2-IO(B )[ 2) Product had-where marketed, how transported 

C o ROUGH TERRAIN M3DELING 

2-11 A i r  pollution potential 



RESPONSE SETS 1 AND2 

(Comment se ts  1 and 2  are  responded t o  j o i n t l y  s ince they r a i s e  almost i d e n t i c i  

issues) 

2-1 Cycle e f f i c i e n c y  considered mining, t r a n s p o r t a t i o n  w i t h i n  t h e  mine, 

crushing, t ranspor ta t i on  outs ide  of t he  mine , r e t o r t i n g  and upgrading 

of t h e  shale o i l .  I n d i r e c t  energy was no t  considered because i t  

con t r i bu tes  on ly  a  small f r a c t i o n  t o  the  ne t  energy ana lys is .  Re f in ing  

and d i s t r i b u t i o n  t o  the end user were n o t  inc luded because shale 

syncrude ' w i l l  be a  d i r e c t  s u b s t i t u t e  f o r  imported crude o i  1  , y i e l d i n g  

e s s e n t i a l l y  no change i n  energy requirements. The energy ana lys i s  has 

been extended t o  secondary and t e r t i a r y  energy requirements, and 

there  i s  no appreciable change i n  the  f i n a l  r e s u l t  (see Appendix c). 
Secondary and t e r t i a r y  c o n t r i b u t i o n s  a re  l ess  than the  uncer ta in ty  

associated w i t h  the  pr imary energy requirements. 

2-2 The wrong reference was c i t e d  f o r  t h e  79% f i gu re .  The c o r r e c t  

reference i s  O i l  Shale Data Book, TRW f o r  U.S. Department o f  Energy, 

June, 1979. The data contained i n  t h i s  reference were suppl ied by 

TOSCO and confirmed by TRW and o the r  engineer ing team members. They 

r e f l e c t  t he  l a t e s t  i n fo rma t ion  a v a i l a b l e  and supersede t h e  U n i v e r s i t y  

of Oklahoma f i g u r e s  o f  1975. 

2-3 The pro jec ted end use o f  shale o i l  i s  as a  r e f i n e r y  feedstock. A "Marke 

Assessment f o r  Shale O i l "  (DOE/E-T-2628/1) was done f o r  t h e  Dept. o f ,  

Energy i n  October 1979 by Pace Consultants and Engineers. At  t h e  t ime 

development i s  proposed, cu r ren t  market s tudies w i l l  be conducted. 

2  -4 Gas01 i n e  i s  o n l y  one o f  t he  poss ib le  f u e l  products from r e f i n i n g  

shale o i  1. As was s ta ted on pages 3-1 and 3-2 o f  t h e  E I S ,  a  

representa t ive  case f o r  each a1 t e r n a t i v e ,  which cou ld  meet t h e  c r i t e r i a  

l i s t e d ,  was chosen. Weight reduct ion  was the  case selected. It 

r e s u l t s  i n  q u a n t i f i a b l e  reduct ions i n  f u e l  usage and does no t  attempt 

t o  impose l i f e s t y l e  changes. Mass t r a n s i t ,  ca r  pool ing, and o the r  

s imi  1  a r  measures in t roduce the  uncer ta in ty  o f  the  .populat ion I s  response 

and cannot be as accura te ly  quan t i f i ed .  The r a t i o n a l e  i's expla ined on 

page 3-4. 

2-5 



2-5 Given the  d e f i n i t i o n  o f  t h e  conservat ion a l t e r n a t i v e  employed, reduced 

veh ic le  weight and improved fue l  e f f i c i e n c y ,  conservat ion impacts on 

water requirements , 1 and use, so l  i d  waste and socioeconomics were not  

expected t o  be s i g n i f i c a n t .  It was assumed t h a t  proposed autoniotive 

design changes would be accommodated i n  annual model year changes, 

which are standard procedure i n  t h e  auto indus t ry .  Primary e f f e c t s  

on water, land, s o l i d  waste and socioeconomics would the re fo re  be 

minor. Although i t  i s  possib le t h a t  reduced veh ic le  weight would 

change requirements f o r  mater ia ls  used i n  autoniobile manufacture, 

which would i n  t u r n  a f f e c t  t h e  i n d u s t r i e s  supply ing these mater ia ls ,  

represent ing secondary and t e r t i a r y  changes becomes more uncerta in.  

To est imate water requirements, land use; s o l i d  waste and socioeconomic 

e f f e c t s  would requ i re  making inc reas ing ly  tenuous assuniptions about 

secondary (e. g . , reduced materi  a1 s demand) and t e r t i a r y  (e. g . , 
p o t e n t i a l  reduct ion  i n  jobs i n  mate r ia l s  i n d u s t r i e s )  impacts r e l a t e d  

t o  veh ic le  weight. To make these assumptions f o r  the  conservat ion 

a1 t e r n a t i v e  i s  n e i t h e r  des i rab le  nor necessary f o r  the  purpose o f  the  

NOSR programmatic EIS s ince secondary and t e r t i a r y  e f f e c t s  a re  a1 so 

expected t o  be minor and t h e  r e l a t i v e  mer i ts  o f  conservat ion v is-a-v is  

the  o ther  a1 te rna t i ves  have been ind ica ted . 
Also see response t o  comment 5-1(G). 

To perform a more comprehensive ana lys is  o f  t h e  consdrvat ion a1 t e r -  

na t i ve  i s ,  i n  our  opin ion,  no t  necessary f o r  t h e  reasons s t a t e d  above. 

However, i n  order t o  avo id  confusion, the  t e x t  has been c l a r i f i e d  t o  

i n d i c a t e  t h a t  the  conservat ion a l t e r n a t i v e  would no t  have adverse 

water o r  l and  requirements o r  product ion o f  so l  i d  wastes, and t h a t  

socioeconomic e f f e c t s  would be minimal. 

2-6 The d r a f t  E I S  d i d  no t  c l e a r l y  exp la in  the NEPA compliance program DOE 

developed f o r  the  proposed development o f  NOSR 1, nor was t h e  r o l e  o f  

the  programmatic EIS i n  t h i s  compl i ~ n c e  program c l e a r l y  discussed. 

A new subsection i n  Sect ion 2, e n t i t l e d  "The Purpose o f  t h i s  EIS," 

has .been i n c l  uded t o  remedy t h i  s def ic iency . 



2.7 The d r a f t  EIS was un fo r tuna te l y  vague i n  s e t t i n g  ou t  the  s p e c i f i c  

a c t i o n  being proposed and t h e  purpose o f  t h i s  proposal. Sect ion 2 

i n  the  f i n a l  EIS, "The Proposed Act ion  and I t s  Purpose," has been 
extensively rev ised t o  prov ide a c l e a r e r  explanation. S i m i  1  a r l y ,  

the d r a f t  EIS d i d  not  c l e a r l y  i n d i c a t e  a pre fer red a l t e r n a t i v e ,  

a1 though the re  was some b r i e f  reference on page 1-2 o f  the  d r a f t  t o  
a pre fer red a1 t e r n a t i v e  o f  "no ac t ion .  " Section 3, "A1 te rna t i ves  

and Comparisons," has been rev i sed  w i t h  a new subsection on t h e  
' 

"Preferred A1 te rna t i ve .  " 

A number of comments'were received which questioned why conservat ion was 

not  the preferred a l t e r n a t i v e ,  on the basis t h a t  the re  were v i r t u a l l y  

no adverse environmental impacts associated w i t h  t h e  a1 t e r n a t i v e  o f  

"producing" (by not  using) l i q u i d  f u e l s .  The p resen t l y  p re fe r red  a1 t e r -  

nat ive,  "no ac t ion  ," also has negl i g i  b l  e adverse environmental impacts. 

Federal p o l i c y  i s  t o  meet the  n a t i o n ' s  energy needs from a v a r i e t y  o f  

sources, through both product ion and conservation, as d i c t a t e d  by market 

forces. It should be noted, as a reading o f  the  rev ised Sect ion 2 w i l l  
show, t h a t  the  opt ion  o f  developing NOSR 1 i s  unique i n  one respect, 

due t o  the p r i o r i t y  uses s e t  out  f o r  i t s  f u e l  products by the var ious 

Executive orders regarding t h e  NOSRs issued i n  the  e a r l y  1900s. While 

a nat iona l  program o f  conservat ion could save a q u a n t i t y  o f  l i q u i d  f u e l  

products equal t o  the q u a n t i t y  which could be producted from a NOSR 1 

o i l  shale p ro jec t ,  Government con t ro l  over t h i s  q u a n t i t y  would be almost 

n i l  i n  the conservation case, b u t  v i r t u a l l y  complete i n  the  NOSR case. 

Because o f  the  unique s ta tus  o f  NOSR 1 as a m i l i t a r y  reserve, the  Govern- 

ment can do c e r t a i n  th ings w i t h  the  product ion from NOSR 1 which i t  

cannot do as eas i l y ,  o r  a t  a l l ,  w i t h  product ion from other  l i q u i d  fuel 

sources, especi a1 l y  conservation. For these reasons, conservat ion i s  

not  t h e  preferred a1 ternat ive .  

2.8 The subjects of basel ine ca r ry ing  capac i t ies ,  cumulat ive impacts and 

m i t i g a t i o n  measures were discussed i n  the  d r a f t  EIS, b u t  i n  a somewhat 

d i s j o i n t e d  manner. The f i n a l  EIS contains two separate subaections i n  

Sect ion 5 on cumulative a i r  q u a l i t y  and socioeconomic impacts. Sect ion 4, 

"Descript ion o f  the  Affected ~ n v i  ronnent ," has been rev ised t o  provide 



add i t i ona l  d e t a i l s  on base l ine  ca r ry ing  capac i t i es ,  and t h e  d iscussion 

of appropr iate m i t i g a t i n g  measures has been enhanced i n  Sect ion 5 and 

i n  Appendix D. Even these r e v i s i o n s  may not ,  however, completely s a t i s f y  

the  requests of a number o f  respondents f o r  h i g h l y  d e t a i l e d  cumulat ive 

impact analyses. DOE acknowledges, and shares, t h e i r  concern, bu t  

bel ieves,  f o r  a number o f  reasons, t h a t  t h i s  f i n a l  E I S  i s  n o t  t h e  

appropr iate veh ic le  f o r  t he  type o f  d e t a i l e d  cumulat ive impact analyses 

they requested. I f  i n  f a c t  t he  Department was s t i l l  a c t i v e l y  consider ing 

t h e  development o f  NOSR 1, then our  response on t h e  cumulat ive impact 

quest ion would have been q u i t e  i n  l i n e  w i t h  most o f  t h e  comments regarding 

t h i s  issue. However, t he  Secretary has decided t h a t  NOSR 1 should n o t  

be developed a t  t h i s  t ime. Development o f  NOSR 1 i s  n o t  contemplated 

a t  l e a s t  f o r  the  present.  To conduct these de ta i l ed ,  and cos t l y ,  

modeling exerc ises f o r  cumulat ive impacts now, b u t  t o  h o l d  off making 

t h e  decis ion t o  develop NOSR 1 u n t i l  a few years i n  the  future,  simply 

guarantees t h a t  the  " s t a l e "  i n fo rma t ion  would have t o  be updated a l l  

over again. DOE does n o t  be l i eve  t h a t  t h i s  i s  a prudent use o f  our  bud- 

getary resources, and we would hope the  respondents who commented on t h e  

cumulat ive impact ana lys is  i n  t h e  d r a f t  E I S  would agree. The Department 

i s  f i r m l y  committed t o  a vigorous and e f f e c t i v e  environmental compliance 

program f o r  t h e  NOSR p r o j e c t ,  bu t  t h i s  program must a l so  be e f f i c i e n t  

i n  i t s  use o f  personnel and budgetary resources. When the  NOSR 1 

development quest ion i s  r e v i s i t e d  a t  some f u t u r e  data, a l l  ava i l ab le  

data regarding cumulat ive impacts i n  t h e  rapid ly-changing Western Slope 

region w i l l  be evaluated, and appropr iate steps taken t o  ensure t h a t  

t he  development dec is ion  process i s  adequately supported by the  best  

avai 1 able data, which could i nc lude  new model i ng and analyses e f fo r t s  

by the  Department. I n  add i t i on ,  t he  Department of t he  I n t e r i o r  (DOI) 

i s  prepar ing a programmatic E I S  on i t s  o i l  shale leas ing program. This 

E I S  w i l l  con ta in  i n fo rma t ion  o f  t he  type requested by var ious  commenters 

regard-i ng t h e  cu~iiul a t i v e  irr~pacts o f  o i  1 shale devel opnient i n  the  

Piceance Basin region. 



2-9 The fo l lowing governmental u n i t s  and planning agencies were contacted 

dur ing the preparation o f  the d r a f t  statement: The Colorado Department 

o f  Local A f f a i r s ,  D iv i s ion  o f  Energy and Mineral Impact Assistance; 

the Colorado West Area Council o f  Governments; the Colorado D iv is ion  

o f  Planning, and the C i t i e s  o f  R i f l e  and Parachute. 

2-10A See response t o  comment 6-1. 

2-10B There are  cu r ren t l y  two major schools o f  thought on the geographical 

markets f o r  shale o i l .  One school favors p i pe l i n i ng  shale o i l  t o  

the Texas/Loui siana r e f i n e r y  complexes, which are the hub o f  the 

na t ion 's  product p i pe l i ne  network. Refined fue ls  would then go t o  

the market areas t r a d i t i o n a l l y  served by these product p ipe l ines.  

The second school favors p i pe l i n i ng  the shale o i l  t o  the midwest, 

S t .  Louis, Chicago and Det ro i t ,  The shale would be re f i ned  and 

used i n  t h i s  region. Both schools o f  thought be1 ieve some por t ion  

o f  the shale o i l  w i l l  be re f i ned  and used i n  the Rocky Mountaim region. 

A t  the t ime development i s  proposed, cur rent  market studies w i  11 be 

conducted. 

2-11 Refer t o  the response t o  comment 2-8. 



STATE O F  COLORADO RICHARD D. LAMM. Governor 

DEPARTMENT OF NATURAL RESOURCES 
D. MONTE PASCOE, Executive Director 
1313 Sherman St., Room 718, Denver, Colorado 80203 839-331 1 

Board of Land Commissioners 

Division of Administration 

D~vision of Mines 

Division of Parks & Outdoor Recreati 

Division of Water Resources 

Division of Wildlife 

Geological Survey 

Oil and Gas Conservation Comnissic 

Soil Conservation Board 

Water Conservation Board 

Mined Land Reclamation 

December 18,  1980 

Capta in  Gordon Gilmore 
u.s.~ Department of Energy 
Naval Petroleum and O i l  Sha le  Reserves 
Mail Stop Room 3344, Federa l  Bui lding 
Washington, D.C. 20461 

Dear Captain Gilmore: 

Th i s  l e t t e r ,  t oge the r  wi th  i t s  a t tachments ,  comprises t h e  pre l iminary  
comments o f  t h e  S t a t e  o f  Colorado on t h e  Dra f t  Programmatic 
Environmental Impact Statement on development of the  Naval O i l  Sha le  
Reserve i n  Colorado. A s  noted i n  my depu ty ' s  le t ter  of  December 2 ,  we 
have accepted your i n v i t a t i o n  t o  m e e t  wi th  t h e  c o n t r a c t o r  who prepared 
t h e  DEIS and may make a d d i t i o n a l  comments a f t e r  t h a t  meeting. 

We commend your o f f i c e  fo r  under tak ing  an  ambit ious and important  
e f f o r t  of comparing a l t e r n a t i v e  energy sources  wi th  t h e  p o s s i b l e  
development of t he  s h a l e  resources  of  NOSR. A comparative assessment 
of s h a l e  and o t h e r  a l t e r n a t i v e  technologies  i s  long overdue and can 
make va luable  c o n t r i b u t i o n s  t o  dec i s ions  on how, where, and when 
f e d e r a l  a c t i o n s  a r e  needed t o  make adequate  l i q u i d  f u e l  a v a i l a b l e  t o  
meet t he  n a t i o n ' s  enzrgy needs. 

However, it appears  t o  u s ,  a t  t h i s  po in t  i n  our a n a l y s i s ,  t h a t  s e r i o u s  
ques t i ons  can be  r a i s e d  about t he  adequacy of  t h i s  d r a f t .  
S p e c i f i c a l l y ,  t h e r e  appear t o  be four  major f laws i n  t he  d r a f t ' s  
comparison of NOSR with o t h e r  l i q u i d  f u e l  a l t e r n a t i v e s :  

o  The EIS focuses  on s p e c i f i c  t echnologies  which may be 
i napp rop r i a t e  comparisons wi-th NOSR development. The EIS 
could have considered i n d i r e c t  c o a l  l i q u e f a c t i o n  r a t h e r  than 
d i r e c t  l i q u e f a c t i o n ,  pos s ib ly  biomass convers ion  from c rop  
r e s idues  r a t h e r  than a  s i n g l e  massive corn-based p l a n t ,  and a  
range o f  s h a l e  technologies  r a t h e r  than t h e  Colony p r o j e c t .  



- 
o The comparisons between the  a l t e r n a t i v e s  appear t o  be 

incomplete. Some a l t e r n a t i v e s  involve the  product ion of crude 
o i l  ( o r  syncrude);  o t h e r  a l t e r n a t i v e s  involve  t h e  product ion 
( o r  conserva t ion)  of h igh ly  r e f i n e d  product.  Some 
a l t e r n a t i v e s  a r e  de f ined  t o  inc lude  t h e  e x t r a c t i o n  o r  mining; 
o t h e r s  inc lude  only process ing  o r  r e f i n i n g .  The r e s u l t  i s  an 
incomplete and poss ib ly  mis lead ing  comparison between the  
a l t e r n a t i v e s  wi th  r e s p e c t  t o  water  requi rements ,  a i r  
emissions,  socio-economic impacts ,  n e t  energy ba lances ,  and 
o t h e r  f a c t o r s .  

r o l r  only  
sketchy t rea tment  i n  t he  EIS. Examples a r e  t he  a v a i l a b i l i t y  

3-3 of front-end funding f o r  publ ic  i n f r a s t r u c t u r e  i n  t h e  o i l  

C 
- 

s h a l e  r eg ion ,  rec lamat ion ,  w i l d l i f e ,  and vege t a t i on  impacts. 

o  Data sources  a r e  no t  c i t e d ,  and t h e r e  a r e  s e v e r a l  apparen t  
i naccu rac i e s  - i n  d a t a  on impacts. Examples inc lude  soZ 

3-4 emissions from s h a l e  p l a n t s ,  water  usage of  biomass 

C conversion,  c a p i t a l  requirements  f o r  s h a l e  p l a n t s ,  and o t h e r s .  

These comments a r e  d e t a i l e d  on pages 8-16 of  t h i s  le t ter  and i n  t h e  
at tachments .  

DESIGN -OF THE -EIS 

Before t u r n i n g  t o  t he se  s p e c i f i c  i s s u e s ,  some fundamental ques t i ons  
must be r a i s e d  ahout t h e  des ign  of  t h e  EIS. 

P 

CEQ r e g u l a t i o n s  provide t h a t  Environmental Impact Statements  s h a l l  be 
w r i t t e n  on "major f e d e r a l  ac t i ons"  and t h a t  EISs s h a l l  i d e n t i f y  t h e  
I1 proposed ac t ion"  which i s  t r i g g e r i n g  t h e  NEPA process .  The d r a f t  EIS 
does n o t  c l e a r l y  i d e n t i f y  a  proposed ac t i on .  

The d r a f t  l i s t s  t h r e e  DOE d e c i s i o n s  t o  which t h e  document i s  t o  provide 
"inputU(1-1) : 

(1)  Whether t o  promote development of  o i l  s h a l e  on 
f e d e r a l  land (beyond t h a t  p r e s e n t l y  s u b j e c t  t o  
l e a s e ) ;  ( 2 )  i f  t he  d e c i s i o n  i s  t o  develop a d d i t i o n a l  
f e d e r a l  land,  whether t o  develop t h e  35,000 a c r e  Naval 
O i l  Shale  Reserve No. 1 (NOSR I )  i n  Northwest 
Colorado; and ( 3 )  i f  t h e  d e c i s i o n  i s  t o  develop NOSR 
I, what i n s t i t u t i o n a l  and f i n a n c i a l  mechanisms should 
be s e l e c t e d  t o  develop it. 

The f i r s t  of the t h r e e  d e c i s i o n s  would seem t o  r e f e r  t o  f e d e r a l  l ands  
c u r r e n t l y  being adminis te red  by t h e  ~ e ~ a r t m e n t  o f  Energy o r  by t h e  
Department of  t h e  I n t e r i o r .  However, t h e  d r a f t  EIS m a k e s n o  e f f o r t  t o  
d e f i n e  proposed a c t i o n s  r e l a t i n g  t o  I n t e r i o r  l ands  o r  t o  ana lyze  
impacts of  developing t h e s e  lands.  A s  you a r e  w e l l  aware, I n t e r i o r  i s  



currently planning a renewal of leasing of these lands under the 
prototype leasing programs, as well as the design of a permanent 
leasing program, and will be preparing the relevant EISs on these 
actions. We would suggest that the NOSR EIS is not designed to provide 
input to these decisions and that the first of the three decisions 
listed above should be dropped from the EIS. 

It would be appropriate, however, for Interior and DOE to coordinate 
their assessment of the need for development of federal oil shale 
reserves in general -- regardless of whether they are managed by 
Interior or DOE. 

The second decision listed in the EIS refers to the development of 
NOSR I. The EIS is written as if this were the proposed action. 
However, on the following page, the "no action" alternative is defined 
as the "preferred alternative." 

CEQ regulations require that the "range of alternatives discussed in 
environmental impact statements shall encompass those to be considered 
by the ultimate agency decisionmaker" 40 CFR (1502.2(e)). The draft 
EIS does not make it clear whether coal liquefaction, energy 
conservation, biomass, and other non-NOSR alternatives are truly 
alternatives as defined by the CEQ regulations. The inclusion of 
non-shale alternatives in this EIS suggests that DOE will consider 
these alternatives in its decision on NOSR. 

However, on page 1-4-5, the draft EIS suggests that these are ndt 
really alternatives: 

all such comparisons are useful, (but they) do not lead 
directly to any conclusions...In this sense they are not 
true alternatives, with the possible exception of oil shale 
development on other lands. 

Also, on page 1-3, the EIS states that NOSR may be dareloped "if there 
is an absence of meaningful oil shale development during the next year 
to 18 months." This statement suggests that non-shale alternatives 
will not be considered in deciding whether to proceed with NOSR 
development . 
Ultimately, Congress will decide whether to develop NOSR. However, DOE 
clearly can and should identify the alternatives which - its decision 
makers will consider in formulating DOE'S recommendations to Congress. 
It would be very helpful if the EIS would clarify what the alternatives 
are to NOSR development and what decision criteria will be used in 
weighing these alternatives. This would include a definition of how 
much shale development is "meaningful", and if the decision about NOSR 
will be based on the criteria stated on page 1-3. 

In defining "meaningful," it may be helpful for DOE to consider 
Congressional statements, in the Energy Security Act, of goals for 
synthetic fuel production by 1987 and 1992. It may also be useful to 
consider President Carter's widely quoted goal of 400,000 BPD of shale 
oil by 1990. On the basis of the projections we have seen it would 
appear that industry plans to achieve these goals. Further, most 

3-3 



ana lyses  i n d i c a t e  t h a t  t h e  most important c o n s t r a i n t s  on product ion 
w i l l  be the  unfavorable  economics, massive front-end c a p i t a l  
requirements ,  t h e  a v a i l a b i l i t y  of e l e c t r i c i t y ,  water ,  and s k i l l e d  
manpower, and cumulative socio-economic and environmental impacts. The 
a v a i l a b i l i t y  of adequate land and s h a l e  r e sou rces  i s  not  expected t o  be 
a  s i g n i f i c a n t  c o n s t r a i n t  on t h e  achievement of  syn fue l  product ion 
goa ls .  This  sugges ts  t h a t  making NOSR a v a i l a b l e  f o r  development w i l l  
not  he lp  very much, i f  a t  a l l ,  t o  ach ieve  n a t i o n a l  synfue l  product ion 
goa ls .  

The d r a f t  EIS' t rea tment  of t he  "no ac t i on"  a l t e r n a t i v e  i s  a s  confusing 
and incomplete a s  i t s  d i s c u s s i o n  of "meaningful" s h a l e  development. 
The a n a l y s i s  of "no ac t ion"  seems t o  be based on t h e  assumption t h a t  
I 1  no act ion" means l i t e r a l l y  t h a t  -- t h a t  no th ing  w i l l  happen on o r  near  
NOSR. The d r a f t  EIS t r e a t s  "no ac t ion"  i n  t h i s  s ense  and i d e n t i f i e s  no 
impacts from t h i s  a l t e r n a t i v e .  Thus t h e  t rea tment  of  "no act ion" i s  
very skimpy, a l though i t  i s  t he  "p re fe r r ed  a l t e r n a t i v e . "  

I n  f a c t ,  DOE i s  l i k e l y  t o  cont inue  c e r t a i n  monitor ing and experimental  
a c t i v i t i e s  on NOSR, and DOE i s  more l i k e l y  t o  t a k e  "no a c t i o n  on 
commercial development of NOSR" i f  t h e r e  i s  a  l o t  o f  "act ion" on nearby 
s h a l e  p r o p e r t i e s  i n  G a r f i e l d  and Rio Blanco Counties.  

The "no ac t ion"  a 1  t e r n a t  i v e  should t h e r e f o r e  inc lude  an a n a l y s i s  of t he  
impacts of o t h e r  energy development i n  t he  s h a l e  reg ion  and o f .  
cont inued r e sea rch  on t h e  NOSR t r a c t .  

C l a r i f y i n g  t h e  "no ac t i on"  a 1  t e r n a t i v %  would a l s o  h e l p  with two o t h e r  
problems. F i r s t ,  i t  might h e l p  t o  d e f i n e  what d e c i s i o n  c r i t e r i a  DOE 
w i l l  use t o  d e f i n e  whether o r  no t  t h e r e  has  been enough "meaningful" 
development s o  t h a t  commercial development of NOSR i s  requi red .  
Second, i t  might h e l p  t o  c l a r i f y  how the  impacts of NOSR development 
w i l l  i n t e r a c t  with the  impacts of o t h e r  developments i n  t he  region.  A s  
i t  s tands ,  t he  d r a f t  EIS ignores  t h e  i s s u e  of cumulat ive impacts,  
con t r a ry  t o  40 CFR 1508.25. 

The DEIS a l s o  g ives  r e l a t i v e l y  l i t t l e  a t t e n t i o n  t o  m i t i g a t i n g  
measures. CEQ r e g u l a t i o n s  r e q u i r e  t h a t  m i t i g a t i o n  be included e i t h e r  
a s  p a r t  of t he  proposed a c t i o n  o r  i n  a l t e r n a t i v e s  t o  the proposed 
ac t i on .  I t  may be d i f f i c u l t ,  a t  t h i s  e a r l y  s t a g e  i n  dec id ing  whether 
o r  no t  t o  develop NOSR, t o  des ign  s p e c i f i c  m i t i g a t i o n  plans.  But the  
r egu la t i ons  do r e q u i r e  t h a t  m i t i g a t i o n  be e x p l i c i t l y  addressed so  t h a t  
t he  f e d e r a l  decision-maker may be aware of  m i t i g a t i n g  measures t h a t  a r e  L ava i l ab l e .  

GENERAL METHODOLOGICAL PROBLEMS 

Two methodological problems a r e  ev iden t  throughout t he  DEIS . One i s  
the  asssumption t h a t  the  impacts of producing 200,000 BPD (o f  s h a l e  
o i l ,  b iomass/alcohol ,  l i q u i d  coa l  p roducts ,  o r  whatever) a r e  fou r  t imes 
g r e a t e r  than t h e  impacts of producing 50,000 BPD. Assuredly,  i t  i s  
d i f f i c u l t  t o  p i n  down the  p r e c i s e  va lues  f o r  socio-economic and 



env i ronmenta l  impac t s  o f  h i g h e r  p r o d u c t i o n  l e v e l s .  However, a t  some 
p o i n t ,  t h e  r e l a t i o n s h i p  between t h e  s e v e r i t y  o f  impacts  and t h e  amount 
of  l i q u i d  f u e l  produced w i l l  become non- l inea r .  T h i s  i s  e s p e c i a l l y  
t r u e  when h i g h e r  l e v e l s  o f  p r o d u c t i o n  must  be c o n c e n t r a t e d  i n  a  s m a l l  
geograph ic  a r e a ;  t h i s  i s  t h e  c a s e  w i t h  o i l  s h a l e  development i n  t h e  
P iceance  Basin .  The DEIS i g n o r e s  t h i s  r e a l i t y  and t h u s  o v e r s i m p l i f i e s  

L 
t h e  a n a l y s i s .  

C The second methodo log ica l  problem c o n c e r n s  t h e  c o m p a r a b i l i t y  o f  t h e  
a l t e r n a t i v e s  s t u d i e d  i n  t h e  DEIS. The d r a f t  a n a l y z e s  s h a l e  o i l  
p r o d u c t i o n  from mining th rough  p r o c e s s i n g  and p r o d u c t i o n  o f  a  p r o d u c t  
rough ly  comparable  t o  c r u d e  pet roleum.  The a n a l y s i s  o f  t h e  s h a l e  
a l t e r n a t i v e s  does  n o t  i n c l u d e  upgrad ing ,  r e f i n i n g ,  o r  t r a n s p o r t a t i o n  o f  
t h e  p roduc t .  I n  c o n t r a s t ,  t h e  c o a l  l i q u e f a c t i o n  a l t e r n a t i v e  does  n o t  
c o v e r  t h e  mining of  c o a l  o r  t h e  t r a n s p o r t  o f  c o a l  t o  t h e  l i q u e f a c t i o n  
p l a n t .  But t h e  c o a l  l i q u e f a c t i o n  a l t e r n a t i v e  does  cover  t h e  p r o d u c t i o n  
, of  f u e l s  comparable t o  r e f i n e d  s h a l e  o i l  p r o d u c t s .  

The c o n s e r v a t i o n  a l t e r n a t i v e  i s  even  less comparable t o  s h a l e .  I t  
c o v e r s  o n l y  r e f i n i n g ,  d i s t r i b u t i o n ,  and u s e  o f  g a s o l i n e ;  i t  o m i t s  t h e  
d r i l l i n g  o f  w e l l s  and t r a n s p o r t  o f  t h e  p roduc t  t o  r e f i n e r i e s .  

T h i s  l a c k  of c o m p a r a b i l i t y  between t h e  a l t e r n a t i v e s  may w e l l  skew t h e  
whole a n a l y s i s  by o m i t t i n g  s i g n i f i c a n t  impacts .  A s  one  example of  t h e  
problems t h a t  may a r i s e ,  one  might  c o n s i d e r  t h e  compara t ive  a n a l y s i s  of  
c y c l e  e f f i c i e n c i e s  i n  t h e  DEIS. The a n a l y s i s  i n  t h e  DEIS comes t o  t h e  
c o n c l u s i o n  t h a t  corn  produced s h a l e  o i l  h a s  a  much h i g h e r  c y c l e  
e f f i c i e n c y  t h a n  any o t h e r  a l t e r n a t i v e  e x c e p t  OCS o i l .  But t h i s  
c o n c l u s i o n  would appear  t o  be s u s p e c t .  - 
The meaning o f  c y c l e  e f f i c i e n c y  and t h e  methodology used i n  c a l c u l a t i n g  
it a r e  n o t  r e v e a l e d .  W 2  asssume t h a t  a  d i r e c t  e n e r g y  L/O method was 
used ;  i . e . ,  f u e l s  i n  and o u t  a r e  compared and i n d i r e c t  o r  i n v e s t e d  
energy  is ignored .  While i n d i r e c t  ene rgy  c o n t r i b u t i o n s  may be 
r e l a t i v e l y  s m a l l ,  t h i s  s i m p l i s t i c  approach m i s s e s  some i m p o r t a n t  
f a c t o r s  which may be un ique  t o  c e r t a i n  a l t e r n a t i v e  energy  s o u r c e s .  F o r  
example, c o a l  mining and t r a n s p o r t a t i o n  t o  t h e  c o a l  l i q u e f a c t i o n  o r  
e t h a n o l  p r o d u c t i o n  p l a n t  a r e  o m i t t e d  i n  t h e  c y c l e  e f f i c i e n c y  
c a l c u l a t i o n s .  I t  a p p e a r s  t h a t  o n l y  t h e  p r o c e s s i n g  s t a g e  o f  o i l  s h a l e  
p r o d u c t i o n  i s  i n c l u d e d  i n  t h e  c y c l e  e f f i c i e n c y  c a l c u l a t i o n ;  e x t r a c t i n g ,  
c r u s h i n g ,  and d i s t r i b u t i o n  s t a g e s  a r e  omi t t ed .  A c y c l e  e f f i c i e n c y  
c a l c u l a t i o n  which does  n o t  i n c l u d e  major  energy  i n p u t  s t a g e s  o f  t h e  
p r o c e s s  i s  n o t  v e r y  u s e f u l .  

C 

Q u a n t i t i e s  and t y p e s  o f  i n v e s t e d  e n e r g y  v a r y  s u b s t a n t i a l l y  among 
a l t e r n a t e  energy  s o u r c e s .  A compara t ive  assessment  shou ld  be based on  
a  t r u e  n e t  ene rgy  a n a l y s i s .  S e v e r a l  nec  energy  a n a l y s e s  e x i s t  which 
c a n  be used t o  f u l f i l l  t h i s  need. The Colorado Energy Resea rch  
I n s t i t u t e ' s  1976 n e t  e n e r g y  a n a l y s i s  s t u d y  i s  a n  example o f  a  more 
thorough  t r e a t m e n t  o f  n e t  ene rgy  b a l a n c e s  ( a  weakness i n  t h e  CERI s t u d y  
which needs  c o r r e c t i o n  i s  a n  a n a l y s i s  o f  t h e  secondary  impac t s ) .  



n There  i s  an  a d d i t i o n a l  problem w i t h  t h e  a n a l y s i s  o f  c y c l e  e f f i c i e n c y  
t h a t  should  be mentioned h e r e ,  even though i t  i s  n o t  d i r e c t l y  r e l a t e d  
t o  t h e  methodolog ica l  i s s u e .  On page 3-12, t h e  DEIS shows c y c l e  
e f f i c i e n c y  r a t i n g s  o f  85% f o r  NOSR and 79% f o r  o t h e r  o i l  s h a l e .  T h i s  
r e s u l t  i s  based l a r g e l y  on a 1975 U n i v e r s i t y  o f  Oklahoma s t u d y ,  which 
shows 66.7% r a t i n g  f o r  TOSCO I1 room-and-pil lar  mining. The r e a s o n s  
f o r  t h e  d i s c r e p a n c i e s  between t h e s e  f i g u r e s  a r e  n o t  e x p l a i n e d  i n  t h e  

L DEIS. 

SPECIFIC COMMENTS .OH ALTERNATIVES 

We have focused o u r  d e t a i l e d  rev iew of  t h e  DEIS on f o u r  of t h e  energy  
s o u r c e s :  o i l  s h a l e ,  c o a l  l i q u e f a c t i o n ,  b iomass /a lcoho l ,  and energy 
c o n s e r v a t i o n .  The f o l l o w i n g  comments r e p r e s e n t  a s y n t h e s i s  o f  major 
i s s u e s  r a i s e d  i n  t h i s  review. P l e a s e  s e e  t h e  appended comments f o r  
a d d i t i o n a l  d i s c u s s i o n  o f  v a r i o u s  a s p e c t s  o f  t h e  DEIS. 

OIL SHALE 

c. Emissions .  The d r a f t  EIS shows s i g n f i c a n t  d i f f e r e n c e s  between t h e  a i r  
e m i s s i o n s  o f  NOSR I and o f  t h e  Colony p r o j e c t .  NOSR I emiss ions  f o r  
SO2, NOX, CO, HC,  and TSP are 2-6 t imes  lower t h a n  emiss ions  f o r  
t h e  o t h e r  o i l  s h a l e  p r o j e c t  (Colony).  Although t h e  absence of 
a d e q u a t e l y  c i t e d  s o u r c e s  makes i t  d i E f i c u l t  t o  check t h e s e  numbers, one 
of t h e  r e a s o n s  f o r  t h e  discrepa,ncy may be t h a t  t h e  source  f o r  t h e  
Colony p r o j e c t i o n s , ( t h e  Colony EIS) ,was  p repared  p r i o r  t o  t h e  1977 
amendments t o  t h e  Clean  A i r  Act. The NOSR I a n a l y s i s  was prepgeed 
a f t e r  t h e  PSD r e g u l a t i o n s  were a u t h o r i z e d  and assumes more s t r i n g e n t  
s t a n d a r d s ,  a h i g h e r  d e g r e e  o f  c o n t r o l ,  and t h u s ,  lower emiss ions .  
Colony w i l l  o b v i o u s l y  have t o  meet t h e  same s t a n d a r d s  a s  NOSR. 

The O f f i c e  o f  Technology ' s  1980 s t u d y ,  An Assessment of O i l  S h a l e  
Technolog ies ,  c o n t a i n s  p o l l u t i o n  emiss ion  e s t i m a t e s  from t h r e e  
d i f f e r e n t  o i l  s h a l e  p r o j e c t s  (262-263,.278-279). A comparison o f  OTA's 
f i g u r e s  w i t h  f i g u r e s  i n  t h e  DEIS (C-3, C-9) shows t h a t  i n  t h e  NOSR c a s e  
t h e  DEIS u n d e r e s t i m a t e s  SO2 emiss ions  whi le  i n  t h e  Colony c a s e  
p a r t i c u l a t e s  a r e  o v e r e s t i m a t e d .  The d i s c r e p a n c i e s  between t h e  DEIS and 
OTA a i r  e m i s s i o n s  f i g u r e s  a r e  an  example o f  what happens when d a t a  from 
d i f f e r e n t  s o u r c e s ,  produced i n  d i f f e r e n t  y e a r s ,  and based on d i f f e r e n t  
s t a t e s  o f  knowledge, i s  used t o  make comparisons.  OTA d a t a  shows t h a t  
DEIS a i r  emiss ion  e s t i m a t e s  f o r  HOSR I g e n e r a l l y  occur  w i t h i n  t h e  
bounds o f  i n d u s t r y  e s t i m a t e s  ( e x c e p t  Eor SO2). Colony, however, 
o c c u p i e s  t h e  h i g h  end o f  t h e  i n d u s t r y  range i n  t h e  OTA d a t a  and,  t h u s ,  

,may n o t  be t h e  most r e p r e s e n t a t i v e  p r o j e c t  f o r  t h e  o i l  s h a l e  i n d u s t r y .  

Ranges o f  e s t i m a t e s  would p rov ide  a b e t t e r  p i c t u r e  o f  emiss ions  l e v e l s  
a s s o c i a t e d  wi th  v a ~ i o u s  t e c h n o l o g i e s .  P o i n t - s p e c i f i c  v a l u e s  f o r  
p o l l u t a n t s  and o t h e r  env i ronmenta l  and socioeconomic f a c t o r s  lend a 
degree  of c e r t a i n t y  t o  t h e  a n a l y s i s  which does  n o t  e x i s t  i n  t h e  r e a l  
world. 



C a p i t a l  Costs .  C a p i t a l  c o s t s  a r e  a  fundamental component i n  
determining the  v i a b i l i t y  of an a l t e r n a t i v e  f u e l s  indus t ry .  The DEIS 
con ta ins  s e v e r a l  c a p i t a l  c o s t  f i gu res .  We a r e  unable t o  review these  
e s t ima te s  adequately due t o  the  pauci ty  of in format ion  about d a t a  
sources  and about the  assumptiong used i n  de r iv ing  e s t ima te s .  

The DEIS e s t ima te s  a  c o s t  of  $1.3 b i l l i o n  per 50,000 bb l /d  o i l  s h a l e  
f a c i l i t y  (3-31, C-2, C-8). Th i s  f i g u r e  i s  outda ted .  The source of  t h e  
cos t  e s t ima te  i s  not s t a t e d ;  a  1976 s tudy by TOSCO presented  t h e  $1.3 
b i l l i o n  f igu re .  I s  t h i s  t h e  source f o r  t h e  DEIS? OTA's more r ecen t  
e s t ima te s  a r e  $1.7 b i l l i o n  i n  1979 d o l l a r s  and $2 b i l l i o n  i n  1980 
d o l l a r s  (OTA-16). Some i n d u s t r y  sources  p r o j e c t  c a p i t a l  o u t l a y s  of 
$3-5 b i l l i o n  per p l an t  before  commercial o i l  s h a l e  product ion i s  
accomplished. The OTA (1980) r e p o r t  a l s o  s t a t e s  t h a t  no d e f i n i t i v e  
cos t  d a t a  for  commercial-size p l a n t s  e x i s t  because none have been 
b u i l t .  "Cost e s t ima te s  f o r  p r o j e c t s  have t r a d i t i o n a l l y  been uns t ab le ,  
r i s i n g  by more than 400 percent  between 1973 and 1978" 
(OTA, 1980, 16). Tremendous u n c e r t a i n t i e s  remain about  t he  i n d u s t r y ' s  
c a p a b i l i t y  t o  f inance  and b u i l d  o i l  sha l c  f a c i l i t i e s .  

The DEIS encounters  s i m i l a r  problems i n  e s t i m a t i n g  c a p i t a l  c o s t s  f o r  
c o a l  l i q u e f a c t i o n  and alcohol/biomass f a c i l i t i e s .  The $2.4 b i l l i o n  
c o s t  f o r  a  50,000 TPD SRC 11 p lan t  i s  much h igher  than $1.7 b i l l i o n  
c o s t ,  with a  202 contingency, which i s  given i n  t he  1979 SRC I1 
Demonstration P r o j e c t  (2-8). While t h e  $1.7 b i l l i o n  c o s t  i s  based on 
1978 d o l l a r s ,  it is  not  known which year  d o l l a r s  a r e  used i n  t h e  DEIS. 
A c a p i t a l  c o s t  e s t ima te  based on documents being developed f o r  a  
commercial SRC 11 plant  of comparable des ign  would be b e t t e r  than 
combining information from a  v a r i e t y  of  sources.  

Data contained i n  Energy from Biologica l  Sources,  Vol. 11 
(OTA, 1980-164) shows t h a t  c a p i t a l  c o s t s  f o r  a  50 m i l l i o n  ga l lon lyea r  
coa l - f i r ed  d i s t i l l e r y  would t o t a l  $64 m i l l i o n  (19801, not $58 m i l l i o n  
a s  s t a t e d  i n  the  DEIS. A t o t a l  investment ( f i x e d  c a p i t a l  and working 
c a p i t a l )  f o r  producing e thanol  from g r a i n  (corn)  r e q u i r e s  $70.4 m i l  1  ion  

b 
i n  1980 d o l l a r s  (OTA, 1980, 165). 

r Populat ion Es t imates  and Socio-economic Lmpac ts. The DEIS shows 
populat ion inc rease  p r o j e c t i o n s  of about 1200 ope ra t ing  workers and a  
t o t a l  populat ion increase  of about 7,000 people f o r  NOSR I (3-24, 

3-13 1 C - .  Data i n  t h e  OTA (1980,171 s tudy i n d i c a t e  t h a t  t he  DEIS 

1 pro jec t ions  underest imate t h e  populat ion requirements  for  cons t ruc t ing ,  
ope ra t ing ,  and main ta in ing  a  50,000 bbl /d o i l  s h a l e  f a c i l i t y .  OTA 



f i g u r e s  a r e  1600 o p e r a t o r s  pe r  p l a n t  and a  t o t a l  popu l a t i on  i n c r e a s e  o f  
8 ,800 people .  These f i g u r e s  a r e  more i n  l i n e  w i th  our  a c t u a l  
exper ience  wi th  t h e  Union and Colony p r o j e c t s .  These e s t i m a t e s  show 
t h a t  t h e  DEIS unde rp ro j ec t s  o p e r a t i n g  worker i n c r e a s e s  by 25% and t o t a l  
popu l a t i on  by 25%. I t  i s  u n c l e a r  what d a t a  sou rce  i s  used i n  t h e  DEIS 
popu l a t i on  p r o j e c t  ions .  

Much of  t h e  socioeconomic impdct d i s c u s s i o n  f o r  t h e  NOSR ca se  
(5-47-5-52) c o n c e n t r a t e s  on popu l a t i on  growth t r e n d s  du r ing  t h e  1970s 
(5-48, 5-49) w i thou t  an adequa te  assessment  of t h e  impact of t h e  
popula t ion  p r o j e c t i o n s  from NOSR. The DEIS ( 5 - 4 9 )  merely  s t a t e s  t h a t  
" t he  employment and popu l a t i on  e f f e c t s  of t h e  NOSR o r  Colony p r o j e c t s  
w i l l  t hus  be superimposed on a n  a r e a  a l r e a d y  expe r i enc ing  s u b s t a n t i a l  
growth. I' 

However, t h e  f i g u r e s  i n  t h e  EIS show thac  NOSR would cause  a  d ramat ic  
a c c e l e r a t i o n  of  r e c e n t  growth r a t e s  i n  t h e  a r ea .  The EIS shows t h a t  
popula t ion  i n  G a r f i e l d  Councy i nc r ea sed  by 4000 between 1970 and 1977. 
Development of a 50,000 PBD p l a n t  a t  NOSR wuld cause  twice  as much 
popu l a t i on  growth, p robeLly  i n  l e s s  than  seven yea r s .  The t h r e e  
popula t ion  c e n t e r s  n e a r e s t  t h e  NOSR t r a c t  which would l o g i c a l l y  b e a r  
t he  b run t  of t h e  impact of development --- R i f l e ,  S i l t ,  and Grand Val ley  
-- have a  t o t a l  popula t ion  (1980) o f  4,768. The r u r a l  and 
un incorpora ted  a r e a s  o f  G a r f i s l d  County ( s i t e  o f  t h e  NOSR t r a c t )  have 
about 12,000 r e s i d e n t s .  The a d d i t i o n  o f  8 ,800 .new r e s i d e n t s  from NOSR 
t o  G a r f i e l d  County w i l l  have tremendous impacts.  The magnitude of  t h e  
impacts should  be r e f l e c t e d  i n  t h e  adequacy of  t h e  a n a l y s i s .  

The DEIS i gno re s  socioeconomc impacts  from o t h e r  energy  developments 
which r e s u l t  i n  what i s  commonly known a s  t h e  "peaking problem." The 
combination of  c o n s t r u c t i o n  and o p e r a t i o n  workers on v a r i o u s  energy 
developments and t h e  a n c i l l a r y  popu l a t i on  genera ted  by t h e s e  a c t i v i t i e s  
can r e s u l t  i n  cumulat ive  socioeconomic impacts of enormous 
p ropo r t i ons .  The increment  which t h e s e  impacts  w i l l  add t o  an  a l r e a d y  
expanding popu l a t i on  i s  unknown. These impacts w i l l  have t o  be 
absorbed by a  r e g i o n  which t h e  Colorado West Counc i l  o f  Governments 1 p r o j e c t s  w i l l  more than  double  i n  popu l a t i on  d u r i n g  t h e  1980s. 

The DEIS , s t a t e s  (p.  3-23) t h a t  adequa te  p lann ing  and p r e p a r a t i o n ,  
i nc lud ing  t h e  deveLopment o f  new towns, can h e l p  t o  a l l e v i a t e  adverse  
socioeconomic impacts.  On t h e  fo l lowing  page, t h e  c h a r t  i n d i c a t e s  t h a t  
impacts  of the  Colony p r o j e c t  w i l l  be m i t i g a t e d  by a "new community." 

C 

The DEIS does n o t  c o n t a i n  any d i s c u s s i o n  o f  whether development o f  NOSR 
would e n t a i l  a s s i s t a n c e  t o  l o c a l  p lann ing  o r  t h e  development of a  new 
town. Also,  t h e  DEIS does  no t  ment ion t h e  f a c t  t h a t  t h e  new town f o r  
t he  Colony p r o j e c t  i s  l i k e l y  t o  house on ly  50% of  t h e  workforce f o r  
t h a t  p r o j e c t .  Nor i s  t h e r e  d i s c u s s i o n  o f  t h e  f a c t  t h a t  t h e  development 
of a  new co rnun i t y  may be o f  l i t t l e  a s s i s t a n c e  i n  m i t i g a t i n g  impacts  on 
f a c i l i t i e s  which a r e  n o t  inc luded  i n  t h e  new community, such as 
h o s p i t a l s ,  in ter- town t r a n s p o r t a t i o n ,  r e c r e a t i o n a l  f a c i l i t i e s ,  county 
government s e r v i c e s  and f a c i l i t i e s ,  and p o s s i b l y  schools .  



1 The DEIS a l s o  ignores t h e  problem of  j u r i s d i c t i o n a l  mismatches, which 
occur when the  communities experiencing r a p i d  growth l ack  access  t o  the  
t a x  base provided by energy development. 

Perhaps the  most s e r i o u s  f a i l i n g  of  t he  DEIS, wi th  regard t o  t h e  
socio-economic impacts of s h a l e  development, i s  i t s  mis-statement of 
t he  a b i l i t y  of l o c a l  governments t o  f inance  new publ ic  f a c i l i t i e s  from 
increased t a x  revenues a r i s i n g  from s h a l e  p ro jec t s .  The DEIS c i t e s  tax  
and employment b e n e f i t s  r e s u l t i n g  from the  development of NOSR (5-50): 

To ta l  public  t a x  revenues generated by t h e  p r o j e c t  would 
amount t o  over $10 m i l l i o n  annual ly.  Publ ic  c o s t s  would 
inc lude  $6 m i l l i o n  i n  l o c a l  government expendi tures  and 
$4.5 m i l l i o n  f o r  expanded human se rv ices .  Consequently, t h e  
c o s t  of t he  50,000 BPD NOSR development could f e a s i b l y  be 
o f f s e t  by revenues generated by pub1 c a c t i v i t y .  

This  statement completely ignores the "front-end financing" problem. 
The S t a t e  of  Colorado's  Department of Local A f f a i r s '  Div is ion  o f  Impact 
Ass is tance  has developed a scena r io  model f o r  ana lyz ing  the  
impl ica t ions  of proposzd energy and mineral  dvelopments. Pre l iminary  
da ta  from t h i s  s tudy shows t h a t  l o c a l  communities can expect  a 20 year  
d e f i c i t  i n  a cumulative f i s c a l  balance r e s u l t i n g  from c r e d i t e d  revenues 
and debi ted  c o s t s  ( ~ e p a r t m e n t  of Local A f f a i r s ,  "Socio-economic Impact 
Assessment Methods", 1980, 33). Since the  d a t a  were based on a p r i v a t e  
development on publ ic  land,  t h i s  i s  a "bes t  case" scenar io .  I f  t h e  
NOSR p r o j e c t  i s  government owned and company opera ted ,  
payments-in-lieu-of-taxes w i l l  never make up the  cumulative 
revenues/costs  balance and l o c a l  communities can expect  t o  confront  a 
f i s c a l  d e f i c i t  fo r  t he  l i f e  of  t he  p ro jec t .  

Money f o r  impact m i t i g a t i o n  i s  needed p r i o r  to  energy development and 
during the  i n i t i a l  s t ages  of  t he  p ro jec t s .  I f  t h i s  money i s  
unavai lab le  a t  t h i s  time, l o c a l  goverments must f ind  supplemental 
sources -o f  funding t o  meet t h e  demands f o r  t he  s e r v i c e s  which they 
provide. Contrary t o  a s s e r t i o n s  i n  the  DEIS, development of NOSR under 
the  l e a s e  opt ion  w i l l  - not  produce enough revenue t o  o f f s e t  t he  publ ic  
se rv ice  c o s t s  assoc iared  with t h e  f i r s t  10-20 yea r s  of  the  p r o j e c t  
(5-52). 

S t a t e  and l o c a l  government agencies  a r e  very  concerned about the  f i s c a l  
balance problem. Front-end f inancing  a l t e r n a t i v e s  f o r  p rov i s ion  of 
housing, t r a n s p o r t a t i o n ,  water and sewer s e r v i c e s ,  and o t h e r  human 
se rv ices  a r e  needed a s  impact mi t iga t ion  s t r a t e g i e s  t o  o f f s e t  
socioeconomic impacts which occur immediately i n  the  p r o j e c t  
development, long be fo re  enough t a x  revenues a r e  generated.  

The e x i s t i n g  s i t u a t i o n  i s  r e f l e c t e d  i n  ttie Gar f i e ld  County Commissioners 
l e t t e r  t o  o i l  sha le  companies which s t a t e s  t h a t  no permits  w i l l  be 
issued i n  Gar f i e ld  County f o r  o i l  sha le  development u n t i l  t he re  a r e  
firm plans f o r  f inancing  front-end c o s t s  of  publ ic  f a c i l i t i e s  
( appended ) . 



r Environmental  Impacts.  Water i s  one o f  t h e  r e s o u r c e s  whose 
a v a i l a b i l i t y  w i l l  de te rmine  t h e  l e v e l  o f  o i l  s h a l e  p roduc t ion .  The 
water  consumption p r o j e c t i o n  f o r  NOSR I a r e  s u b s t a n t i a l l y  lower t h a n  
f i g u r e s  used i n  OTA's (1980) s tudy .  According t o  OTA, d i r e c t l y - h e a t e d  
above ground r e t o r t s  consume 4,900-7,800 AF/yr,  i n c l u d i n g  munic ipa l  
needs and consumption f o r  power g e n e r a t i o n  (OTA, 1980, 367).  
I n d i r e c t l y - h e a t e d  r e t o r t s  ( l i k e  TOSCO 11)  consume 9,400-12,300 AF/yr. 
The NOSR " r e f e r e n c e  technology" h a s  seven d i r e c t l y - h e a t e d  r e t o r t s  and 
t h r e e  i n d i r e c t l y - h e a t e d  r e t o r t s .  Assuming t h e y  a l l  have roughly  t h e  
same c a p a c i t y ,  t h e  wa te r  r e q u i r e m e n t s  f o r  t h e  p l a n t  shou ld  range  from 
6,250 t o  9 ,150  AF/yr. These f i g u r e s  a r e  35% t o  98% h i g h e r  t h a n  t h e  
NOSR DEIS' low e s t i m a t e  o f  4 ,624  AFiyr. Due t o  w a t e r ' s  " l i m i t i n g  
f a c t o r "  p o s i t i o n ,  t h i s  d i s c r e p a n c y  i n  w a t e r  consumption e s t i m a t i o n  may 

L. be s i g n i f i c a n t .  - 
The DEIS c o n t a i n s  no d a t a  on t h e  impacts  o f  NOSR development on 
w i l d l i f e  o r  v e g e t a t i o n .  Much o f  t h e  P i c e a n c e  Bas in  i s  c r i t i c a l  w i n t e r  
range f o r  e l k  and d e e r .  The NOSR t r a c t  i s  i n t e n s i v e l y  used f o r  
hun t ing .  Any s u b s t a n t i a l  a l t e r a t i o n  o f  e x i s t i n g  ecosystems cou ld  
s i g n f i c a n t l y  a f f e c t  endemic v e g e t a t i o n  and w i l d l i f e .  Both t h e  Colorado 
D i v i s i o n  o f  W i l d l i f e  and N a t u r a l  Areas  Program have i d e n t i f i e d  key 
animal and p l a n t  s p e c i e s  i n  t h e  P i c e a n c e  Bas in  a s  w e l l  as t h e i r  
c r i t i c a l  h a b i t a t s .  E x i s t i n g  d a t a  f o r  t h e  P i c e a n c e  Bas in  w i l d l i f e  and 
, v e g e t a t i o n  a r e  e x t e n s i v e ,  w e l l  documented, and e a s i l y  accessed .  - 

Long-term r e c l a m a t i o n  o f  o i l  s h a l e  d i s p o s a l  s i t e s  h a s  n o t  been 
s u c c e s s f u l l y  demonstra ted a t  t h e  s c a l e  o f  commercial o p e r a t i o n s .  The 
DEIS i s  very  s k e t c h y  abou t  how r e c l a m a t i o n  would be accomplished.  
Ques t ions  o f  s p o i l  p i l e  s t a b i l i t y ,  l e a c h i n g ,  and t h e  u n c e r t a i n t y  o f  
r e v e g e t a t i o n  a r e  n o t  r a i s e d  i n  t h e  EIS. S t a t e m e n t s  l i k e  " s t ream 
d i v e r s i o n s  may be n e c e s s a r y  t o  m i t i g a t e  t h e  e f f e c t s  o f  l e a c h a t e s  coming 
from t h e  s p e n t  s h a l e  p i l e "  (5-6 ,7)  a r e  n o t  a d e q u a t e  f o r  a n a l y z i n g  t h e  
env i ronmenta l  impacts from o i l  s h a l e  development. A 50,000 b b l / d  o i l  
s h a l e  f a c i l i t y  would b e  t h e  l a r g e s t  mining o p e r a t i o n  i n  t h e  h i s t o r y  of 
t h e  s t a t e  o f  Colorado and r e c l a m a t i o n  problems would presumably be o f  L s i m i l a r  magnitude. 

COAL .LIQUEFACTION 

r Technology S e l e c t e d  t o  Represen t  Coal L i q u e f a c t i o n .  The DEIS used a  
d i r e c t  l i q u e f a c t i o n  p r o c e s s  t o  r e p r e s e n t  c o a l  l i q u e f a c t i n n  i n  i t s  
a l t e r n a t i v e  f u e l s  comparison.  I n d i r e c t  c o a l  l i q u e f a c t i o n  is a  more 
r e p r e s e n t a t i v e  c o a l  l i q u e f a c t i o n  p r o c e s s  t h a n  t h e  SRC 11 d i r e c t  
l i q u e f a c t i o n  p r o c e s s  based on t h e  s e l e c t i o n  c r i t e r i a  i n  t h e  DEIS (3-1). 

A s  our  appended comments demons t ra te  ("Review o f  t h e  Coal  L i q u e f a c t i o n  
A l t e r n a t i v e  i n  t h e  DEIS...", 10-19), i n d i r e c t  c o a l  l i q u e f a c t i o n  
t e c h n o l o g i e s  a r e  more l i k e l y  t o  be commercia l ly  a v a i l a b l e  a t  t h e  same 
t ime NOSR i s  expec ted  t o  r e a c h  commercial p roduc t ion .  The f i n a l  
p roduc t s  and t h e  marke t s  f o r  t h e  p r o d u c t s  from t h e  o i l  s h a l e  p l a n t  a r e  



comparable t o  those  from an i n d i r e c t  c o a l  l i q u e f a c t i o n  p l a n t  but  no t  t o  
those from a  d i r e c t  c o a l  l i q u e f a c t i o n  p l an t .  Also, a l though no 
d i scus s ion  of markets  f o r  end product  was inc luded  i n  t h e  DEIS, t h e  
markets of the  NOSR product ion  f a c i l i t y  would most l i k e l y  be l oca t ed  i n  
t he  western United S t a t e s .  D i r e c t  l i q u e f a c t i o n  p l a n t s  w i l l  ope ra t e  
i n i t i a l l y  on bituminous c o a l s  l o c a t e d  i n  t he  Eas t e rn  United S t a t e s .  
I n d i r e c t  1 ique fac t ion  p l a n t s  a r e  b e s t  s u i t e d  f o r  subbituminous and 
l i g n i t e  c o a l s  i n  the  Western United S t a t e s .  A t r u e  comparison o f  
processes  would show t h a t  i n d i r e c t  c o a l  l i q u e f a c t i o n  p l a n t s  supply t he  
, same markets a s  t hose  which would use l i q u i d  f u e l s  from NOSR. 

Range of  Impacts. The methodology used i n  t h e  DEIS of  s e l e c t i n g  a  
s i n g l e  c o a l  l i q u e f a c t i o n  process  t o  r e p r e s e n t  an i n d u s t r y  and a  
technology i s  misleading.  Environmental impacts of t he  technologies  
c i t e d  a s  s i n g l e  va lues  r a t h e r  than  a  range of  va lues  can r e s u l t  i n  
erroneous conclusions.  The wide v a r i e t y  of  t e chno log ie s  used t o  
produce l i q u i d  f u e l s ,  e s p e c i a l l y  from coa l  and o i l  s h a l e ,  suggest  t h a t  
ranges of  a c t u a l  impacts may be  much broader  t han  those  considered i n  
the  DEIS ( s e e  Table  4 ,  p.11, "Review of  Coal L ique fac t ion  

A l t e r n a t i v e  ..." comments). 

- 
Popula t ion  and Socio-economicImpacts.  The DGIS e s t i m a t e s  t h a t  about 
10 t i m e s  more employees a r e  r equ i r ed  t han  the  o p e r a t i o n  fo rce  es t imated  
i n  a  commercial SRC-I1 p l a n t  des ign  a n a l y s i s  prepared f o r  DOE. Table  8 
i n  t h e  appended "Review of t he  Coal L ique fac t ion  Al t e rna t ive . .  . "( 21) 
compares p l a n t  employment e s t i m a t e s  fo r  s e v e r a l  coa l  l i q u e f a c t i o n  
processes .  Apparently an  e r r o r  ha s  been made i n  t h e  DEIS a n a l y s i s .  
The s i z e  of the  e r r o r  n e c e s s i t a t e s  a  re-examination of  the  - socioeconomic impacts a t t r i b u t e d  t o  c o a l  l i q u e f a c t i o n  product ion.  

I t  should a l s o  be noted t h a t  appa ren t ly  c o a l  mining was not  included i n  
t h e  coa l  l i q u e f a c t i o n  a l t e r n a t i v e .  The environmental  and socioeconomic 
impacts r e s u l t i n g  from c o a l  mining were omi t ted .  T ranspo r t a t i on  of  the  
c o a l  from the  mine t o  t h e  p l a n t  was no t  included i n  t he  a n a l y s i s .  Th i s  
obviously skews the  a n a l y s i s  o f  soc ioeconomic and environmental impacts. 

Socioeconomic impacts r e s u l t i n g  from c o a l  l i q u e f a c t i o n  technologies  
w i l l  be l e s s  i n  a r e a s  t n a t  have  an e x i s t i n g  i n f r a s t r u c t u r e f o r  d e a l i n g  
with c o a l  mining and refinTng. Some -of  t h e s e  a r e a s  may occur  i n  t he  
Western United S t a t e s  altho'ugh s i t i n g  oE h i g h l y  c e n t r a l i z e d ,  
concent ra ted  i n d u s t r i a l  developments i n  low populat ion d e n s i t y  
l oca t ions  w i l l  obviously have g r e a t e r  impacts than  s i t i n g  of  t h e s e  
f a c i l i t i e s  i n  a r ea s  of  chronic  unemployment, high popula t ion  d e n s i t i e s ,  - and l a r g e r  communities. 



r 
Environmental Impacts. The DEIS has  c o n t r a d i c t o r y  s tatements  on water 
requirements f o r  a  50,000 BPD l i q u i d  f u e l  f a c i l i t y .  Water requirements 
a r e  s t a t e d  t o  be very small  with the  imp l i ca t ion  t h a t  they a re  l e s s  
than the 4,600-17,500 AF/Yr. fo r  NOSR (1-6). Information i n  t he  
appended "Review of Coal Liquefac t ion  Al t e rna t ive . .  .I' comments (24) 
shows t h a t  t he  water  consumption f o r  a  50,000 BPD l i q u i d  fue l  f a c i l i t y  
would be approximately 12,000 A F / Y ~ .  and the  water  consumption f o r  a  
50,000 BPD t o t a l  f u e l  equ iva l en t  f a c i l i t y  would be approximately 8800 
AF/yr. Water use  e s t i m a t e s  i n  t h e  DEIS o f  11,200 AF/yr. f o r  coa l  

, l i q u e f a c t i o n  (5-33) a r e  c o r r e c t  based on our  a n a l y s i s .  

- 
Sol id  waste e s t ima te s  f o r  c o a l  l i q u e f a c t i o n  i n  t h e  DEIS a r e  a l s o  
con t r ad ic to ry .  The DEIS e s t ima te  of  11,344 TPD i n  a  p l a n t  with a  coa l  
feed r a t e  of 24,300 TPD impl ies  t h a t  45% of t h e  coa l  e n t e r i n g  the  plan 
i s  ash o r  re fuse .  S o l i d  waste product ion f o r  c o a l  Liquefact ion i s  
ind ica t ed  t o  be 4.5 m i l l i o n  TPY (1-7). This  number does n e t  correspond 
with o t h e r  d a t a  i n  the  DEIS ((3-20). I t  i s  no t  c l e a r  how t h i s  much 
s o l i d  waste i s  generated.  Other d a t a  sources f o r  SRC-11 f a c i l i t i e s  
s t a t e  t h a t  1.3 m i l l i o n  tons  of ash would be produced per year.  An 
i n d i r e c t  l i q u e f a c t i o n  p l an t  producing 50,000 BPD of l i q u i d  f u e l s  and 
approximately 100,000 BPD of t o t a l  energy and ope ra t ing  on 
subbituminous \coal would produce about 1.3 m i l l i o n  tons  per  year  of 
coa l  ash ("Review of Coal Liquefac t ion  A l t e r n a t i v e  ...," 25). A source 
of t he  discrepancy i n  s o l i d  waste product ion f i g u r e s  may be t h a t  waste 
m a t e r i a l  from coa l  mining ope ra t ions  is  included i n  the  coa l  r e fuse  
es t imate .  Coal mining should be included i n  t he  environmental impacts 
of coa l  l i que fac t ion .  D i f f e r e n t  s o l i d  waste e s t ima te s  due t o  using 
western coa l  i n s t ead  of  e a s t e r n  coa l  should a l s o  be included i n  the  
, coa l  l i q u e f a c t i o n  d i scuss ion .  

C 
Technology. The DEIS s t a t e s  t h a t  e thanol  from g r a i n  was chosen t o  
r ep re sen t  energy sources  from b i o l o g i c a l  processes  because the  
technology is considered t o  be s ta te -of - the-ar t  and c u r r e n t l y  
demonstrates b e t t e r  economies than o the r  biomass technologies  (3-10). 
Although commercial product ion from woody o r  l i g n o c e l l u l o s i c  m a t e r i a l s  
(such a s  wood from commercial f o r e s t s )  and va r ious  types of  herbage 
(g ra s ses )  has  not  been demonstrated, the  1980 OTA r e p o r t ,  Energy from 
Bio log ica l  Processes ,  s t a t e s  t h a t  the  overwhelming po r t ion  of 
b i o l o g i c a l  energy product ion w i l l  come from these  sources.  Ethanol 
product ion from g r a i n  w i l l  have a r e l a t i v e l y  small  r o l e  i n  the  t o t a l  
composition o f  energy product ion from b i o l o g i c a l  sources (OTA, 1980, 

1 Vol 1 ,5) .  



Thus, t he  technology descr ibed  i n  t he  Raphael Katzen s tudy and analyzed 
i n  t h s  EIS may not  be the  most r e p r e s e n t a t i v e  fo r  the  biomass indus t ry .  

The feeds tocks  wi th  the  l a r g e s t  p o t e n t i a l  f o r  e thanol  
production-both i n  terms of the  abso lu t e  q u a n t i t y  of 
e thano l  and i n  terms of t he  quan t i t y  of e thano l  per 
a c r e  of  c u l t i v a t e d  land-are the c e l l u l o s i s ,  o r  
c e l l u l o s e  con ta in ing ,  feedstocks. These include wood, 
crop r e s idues ,  and g ra s ses ,  a s  wel l  a s  the  paper 
f r a c t i o n  of municipal s o l i d  wastes.  (OTA, 1980, Vol. 
11,671. 

One might ques t ion  the  - s i z e  o f  the  biomass p l an t  analyzed i n  the DEIS a s  
wel l  a s  the  feedstock. The a n a l y s i s  i n  the DEIS is based on a  massive, 
50,000 BPD equiva len t  f a c i l i t y  located i n  c e n t r a l  I l l i n i o s .  I n  r e a l i t y ,  
i t  i s  much more l i k e l y  t h a t  f a c i l i t i e s  would be i n  the  10,000 BPD 
equiva len t  range -- o r  even sma l l e r ,  on-farm u n i t s .  

On-farm use of e thanol  f u e l  i s  an important market f o r  biomass energy 
production. The Colorado Department of A g r i c u l t u r e ' s  Gasahol Sec t ion  
knows of 20 ope ra t ing  and planned a l coho l  p l a n t s  i n  Colorado. A t  l e a s t  
ha l f  of these  p l a n t s  (and the  only two c u r r e n t l y  ope ra t ing )  a r e  t a rge t ed  
f o r  on-farm product ion (co lorado  Gasohol Promotion Committee, 1980, 7) .  
Farm product ion of  e thano l  can take  advantage of a  v a r i e t y  of feeds tocks  
and b o i l e r  fue l s .  The on-farm product ion and market c a p a c i t i e s  a r e  
important components of the  biomass/alcohol  a l t e r n a t i v e  a s  they hold the  
most promise f o r  achievement i n  t h e  short-term. Dispers ion  of t he  
e thanol  product ion indus t ry  w i l l  d i l u t e  the  l e v e l s  of  socioeconomic 
impacts a s  wel l  a s  provide more appropr i a t e  market ing s t r u c t u r e s .  An 
a n a l y s i s  of t hese  f a c t o r s  should be an important camponent o f  the  
, d i scuss ion  on biomass f u e l s  i n  the  DEIS. 

I 
Emissions. F igure  3-4 i n  the DELS (3-13) which shows SO2 emissions 
f o r  biomass a s  16,800 TPY may be i n  e r r o r  by a f a c t o r  of  10. The 
c o r r e c t  SO2 f i g u r e  f o r  biomass would seem t o  be 1700 TPY. Table 5-10 
(5-38) and C-23 d i s p l a y  s i m i l a r  computational e r r o r s  i n  emissions f o r  

3-26 a l coho l  production. I t  appears t h a t  the  emission f i g u r e s  a r e  those f o r  
uncbnt ro l led  emissions; a p p l i c a t i o n  of  emission c o n t r o l s  of 90% f o r  
SO2 would lower these  va lues  by a  f a c t o r  of 10. - 
Popula t ion  and Socioeconomic Impacts. The popula t ion  f i g u r e s  d iscussed  
i n  the  DEIS appear overes t imated  (5-57). The OTA r e p o r t  quotes 
popula t ion  inc reases  due t o  a  one b i l l i o n  g a l f y r .  e thanol  i ndus t ry  
ranging from 920-3100 ope ra t ions  personnel  (OTA, 1980, Vol I ,  109). A 
development pro jec ted  t o  be one q u a r t e r  of t he  OTA scena r io  shows an 
o p e r a t i o n a l  f o r c e  of 2,200 people (5-56). - 



- 
Environmental Impacts. Figure 3-5 (3-17) in the DEIS shows the water 
requirements for a biomass 50,000 PBD facility to be 110,000 AF/yr. No 
discussion accompanies the graph to describe whether the water is 
consumed and how much is return flow. The DEIS indicates that 15.4 
million GPD would require treatment before discharge (5-39). What is 
the status of the 94 million GPD not requiring treatment (109 total GPD 
water requirement (C-22))? The Colorado Department of Agriculture has 
indicated that a 20 million GPY alcohol plant using irrigated corn as a 
feedstock would need 75,000 to 150,000 AF/yr of water to raise the corn 
in Colorado. (Gasahol Promotion Committee, 1980, 23). Is some of the 
water requirement in the DEIS used for irrigated agriculture? 

The most important factor in determining a water balance is the amount 
of water consumed. The DEIS used water delivered in its water 
requirement analysis. There is little discussion of net consumption of 
water. There is no assessment of how much of the water is reusable. 
Methods for treating the wastewater are not discussed. 

ENERGY CONSERVATf ON 
C 

Technology. The energy conservation "alternativen to NOSR oil shale 
development targets light-duty, gasoline-powered vehicles. The 
conservation alternative analysis should be based on the amount of the 
product which can be saved through conservation programs for fuel types 
that could be substituted directly for the oil shale product. 

The end product of the energy conservation alternative -- gasoline -- is 
not compatible for comparative purposes with the anticipated end 
products from oil shale -- mid-distillates which include diesel fuel and 
jet fuel. This incompatibilty is best reflected in the cycle efficiency 
and net energy balance calculations. Obvious differences in energy 
requirements exist if different levels of product refining, etc., are 
required. The DEIS does not discuss these potential differences. 

C 

c. 
Environmental Impacts. The analysis of the impacts of the average 
conservation alternative is confusing and difficult to interpret. It is 
unclear how figures 3-3, 3-4, and 3-5 should be interpreted. The bar 
graphs in Fig. 3-5 show that there are no land or water requirements nor 
solid waste production for the conservation alternative. The energy 
conservation analysis is limited to air quality considerations. Air 
pollution emissions (fig. 3-4) a!-e negative for all pollutants 
analyzed. Based on this emissions analysis, there is much to be said 
for the conservation alternative. However, the DEIS does not analyze 
the water requirements, land use, and solid waste production comparisons 
for energy conservation. We anticipate, should such an analysis be 
completed, that the values for these factors would be negative; i.e., a 
saving of water and land, an! no solid waste production. We da not know 
why this analysis was omitted. It should be included in subsequent 
analyses. 



r Socioeconomic Impacts. The DEIS s t a t e s  t h a t :  

The conse rva t ion  a l t e r n a t i v e  i s  d i f f i c u l t  t o  a s s e s s  i n  
socioeconomic terms. The primary consequence of 
saving 50,000 BPD of gaso l ine  i s  a  0 .6I  dec rease  i n  
t h e  amount of ga so l ine  pumped ac ros s  t h e  na t ion .  Th i s  
does no t  sound l i k e  enough t o ' a f f e c t  t h e  s e r v i c e  
s t a t i o n  i n d u s t r y ,  bu t  might conceivably impact t h e  
gaso l ine  d i s t r i b u t i o n  i n d u s t r y  s l i g h t l y  (5-58). 

The amount of ga so l ine  pumped nat ionwide ha rd ly  c o n s t i t u t e s  an adequate  
a n a l y s i s  of  t he  socioeconomic impacts of  t h e  energy conse rva t ion  
a l t e r n a t i v e .  For example, a  socioeconomic a n a l y s i s  which i s  i n  keeping 
wi th  examining t h e  impacts from us ing  l i g h t e r  weight automobiles might 
inc lude  p ro j ec t ed  meta l  r e sou rce  requi rements ,  minera l  resource  
conserva t ion  p o t e n t i a l ,  r e c y c l i n g ,  i n d u s t r y  r e t o o l i n g ,  use  of  e x i s t i n g  
i ndus t ry  l abo r  f o r c e ,  import quotas ,  ba lance  of  payments, and o t h e r  - f a c t o r s .  

P- Table 5-13 (5-591, which summarizes.comparative socioeconomic a n a l y s i s  
between the  energy a l t e r n a t i v e s ,  omi ts  energy conserva t ion .  We b e l i e v e  
t h a t  an adequate a n a l y s i s  of socioeconomc impacts f o r  t h e  energy 
conserva t ion  a l t e r n a t i v e  would i nc lude  t h e  fol lowing f a c t o r s :  water and 
sewer s e r v i c e s ,  h o s p i t a l s ,  roads ,  s choo l s ,  housing,  parks ,  p o l i c e  and 
f i r e  p r o t e c t i o n ,  and o t h e r  s o c i a l  s e r v i c e s .  We a n t i c i p a t e  t h a t  such an 
a n a l y s i s  w i l l  show t h a t  impacts from energy conse rva t ion  w i l l  be 
nega t ive ;  i . e . ,  t he se  s e r v i c e s  w i l l  no t  be r equ i r ed  i n  t h e  t a r g e t  a r ea s .  

- The lack  of a  comprehensive socio-economic a n a l y s i s  f o r  t he  energy 
conserva t ion  a l t e r n a t i v e  l i m i t s  t he  conc lus ions  which can be drawn fr.om 
it. The DEIS should c o n t a i n  a  f u l l - c y c l e  socio-economic and 
environmental impact a n a l y s i s  fo r  t h e  energy conse rva t ion  a l t e r n a t i y e .  
I f  the  c o n s t r a i n t s  on a  more comprehensive a n a l y s i s  of energy 
conserva t ion  a r e  insurmountable,  they  should be i d e n t i f i e d  a s  such i n  

L the  DEIS. 

- 
Other  Comments. Notwithstanding t h e  sketchy a n a l y s i s  of  t he  
conserva t ion  op t ion ,  i t  seems c l e a r  from the  in format ion  presen ted  i n  
t he  DEIS t h a t  t h e  conse rva t ion  o p t i o n  has fewer adverse  environmental 
and socioeconomic impacts than  any o t h e r  a l t e r n a t i v e ,  except  perhaps f o r  
II  no action. ' '  The "no ac t i on"  a l t e r n a t i v e  has t h e  d i sadvantage ,  of  

cou r se ,  Chat i t  would s e e m  t o  involve  less product ion  of  l i q u i d  fue l s .  
Should one draw the  conc lus ion ,  then ,  t h a t  energy conse rva t ion  i s  
supe r io r  t o  s h a l e  o i l  p roduct ion ,  c o a l  l i q u e f a c t i o n ,  biomass/alcohol ,  
enhanced o i l  recovery,  o f f s h o r e  o i l ,  and t a r  sand a s  a  way of reducing 

, t h e  n a t i o n ' s  imports  of  l i q u i d  f u e l s ?  I f  n o t ,  why not?  



RESPONSE SET 3 

3-1 The technologies f o r  each a l t e r n a t i v e  were chosen based upon the  

c r i t e r i a  s ta ted  on pages 3-1 and 3-2. I n d i r e c t  l i q u e f a c t i o n  produces 

a s l a t e  o f  products l ess  comparable t o  o i l  shale than does d i r e c t  

l i q u e f a c t i o n .  Biomass a lcohol  from crop residues i s  an unproven 

technology. The use o f  t h e  Colony p r o j e c t  t o  represent the  a l te rna -  

t i v e  of o i l  shale development on o t h e r  lands i s  a reasonable 

representa t ive  f o r  exanii n i  ng envi  ronmental impacts. 

3-2 The comparisons between a l t e r n a t i v e s  i s  as complete as possib le.  Each 

a l t e r n a t i v e  considered a l l  operat ions which were conducted w i t h i n  

the  boundaries o f  the  p r o j e c t  t h a t  normal ly  c o n t r i b u t e  t o  t h e  product ion 

of the  standard product f o r  t h a t  a l t e r n a t i v e .  Any d i f fe rences which 

occur are n o t  bel ieved t o  m a t e r i a l l y  a f f e c t  t he  comparisons w i t h i n  

the  range o f  unce r ta in t y  f o r  the  numbers used. 

3-3 Added in format ion  on endangeredlthreatened p l a n t  and animal species 

has been inc luded i n  t h i s  f i n a l  E I S .  The l e v e l  o f  d e t a i l  provided i n  

the  ecosystem impacts sec t i on  f o r  NOSR has been increased. 

It i s  bel ieved t h a t  a summary o f  the  major ecosystem impacts r e s u l t i n g  

from NOSR 1 development represents an appropr iate l e v e l  of d e t a i l  

f o r  the purpose o f  t h i s  document. 

The E I S  does address the  f ront-end f i nanc ing  issue i n  a gener ic  

manner, due t o  the  f a c t  t h a t  more d e t a i l e d  and re1 i a b l e  in format ion 

i s  si lnply no t  ava i l ab le  a t  t h i s  t ime. Nonetheless, we be l i eve  t h a t  

a general statement of t h e  issue i s  s u f f i c e n t  t o  address the  p o i n t  

a t  t he  l e v e l  o f  a programmatic discussion. Other more d e t a i l e d  

s tud ies  are  going on a t  t h e  present t ime, f o r  example, the  e f f o r t s  

of the  Colorado Cumulative Impact Task Force. 

I f  the  NOSR Development a1 t e r n a t i v e  i s  proposed i n  the  f u t u r e  by DOE, 

t he  r e s u l t s  o f  t he  Cuniulative Impact Task Force e f fo r t s  would be 

i n t e g r a l  t o  any development p lan  which i s  formulated and would be 

r e f l e c t e d  i n  f u t u r e  NEPA documents. Any such p lan  would a l so  be i n t e -  

g r a l  t o  the  pub1 i c  regu la to ry  environment which may evolve i n  the  

region as a d i r e c t  r e s u l t  o f  the  Task Force's work. 

3-18 



3-4 The comment, w i t h  respect t o  c i t i n g  data sources and biomass, i s  c o r r e c t  

and these problems have been corrected i n  the  F ina l  E I S .  Other f i gu res  

concerning shale and c a p i t a l  costs are  co r rec t  as p r in ted .  

3- 5 "Meaningful development" i s , admit tedly , an ambiguous term, b u t  a1 1 ows 

such diverse fac to rs  as t h e  economy, i n t e r n a t i o n a l  tensions and domestic 

o i l  product ion t o  be considered. It i s  by no means the  only, o r  even 

the  major f a c t o r ,  a f f e c t i n g  the dec is ion on NOSR 1. Refer t o  responses 

2-7 and 2-8. 

3-6 Admittedly, the  1 i n e a r i t y  assu~iiption made i n  the  EIS i s  a simp1 i f y i n g  

one; however, i t  i s  one f o r  which no r e a l  methodological op t ion  ex is ted 

a t  the  t ime the  study was performed. I n  order  t o  gather more i n s i g h t  

i n t o  the  nature o f  the  r e l a t i o n s h i p  between increased product ion and 

degree of impact, much more d e t a i l e d  in format ion on each a l t e r n a t i v e  

would be required. Such in format ion was l i m i t e d  a t  the  t ime o f  the  

study and i s  s t i l l  l i m i t e d .  Deta i led  s i t e - s p e c i f i c  exp lo ra t ion  o f  

each a l t e r n a t i v e  was no t  w i t h i n  the  scope o f  t h e  programnatic EIS. 

Furthermore, i n  order t o  i nves t iga te  a p o t e n t i a l  non- l inear r e l a t i o n -  

sh ip  between production and impacts, many add i t i ona l  assumptions 

would have t o  be made about the  f u t u r e  impacted environment. Grounds 

f o r  making such assumptions are  weak and p o t e n t i a l  study r e s u l t s  more 

uncertain. For these reasons the  l i n e a r  assumption was employed i n  

the  study methodology, a1 though t h e  p o t e n t i a l  non-1 i n e a r i  ty i s  

recognized as a l e g i t i m a t e  concern. I n  response t o  t h i s  comment the 

t e x t  has been c l a r i f i e d  where appropr iate t o  i n d i c a t e  p o t e n t i a l  non- 

l i n e a r  synergisms o r  economies. 

3 -7 The a l t e r n a t i v e s  are compatible. Refer t o  the  response f o r  comnient 

3-2.  Mining and t ranspor t  o f  coal were considered f o r  l i que fac t ion ,  

b u t  the  d e s c r i p t i v e  t e x t  d i d  not  make t h a t  c lea r .  This was remedied. 

The shale a l t e r n a t i v e s  do consider upgrading, bu t  n o t  r e f i n i n g  and 

t ranspor ta t i on  o f  the  product. 

Shale o i l  w i l l  rep1 ace imported crude on a one-for-one bas is  and w i l l  

n o t  i nvo lve  the expenditure o f  add i t i ona l  energy f o r  r e f i n i n g  and 

t ranspor ta t ion .  
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3-8 Cycle e f f i c i e n c y  inc luded a1 1  operat ions t h a t  a re  performed w i t h i n  

the p r o j e c t  boundaries p l  us conversion and thermal 1  osses ; A complete 

net  energy ana lys is ,  i n c l u d i n g  secondary i n d i r e c t  energy usage was 

performed i n  February and March, 1981. It i s  inc luded as Appendix C. 

As can be seen, t h e  f i n a l  f i g u r e  f o r  t he  ne t  energy analys is ,  which 

inc ludes i n d i r e c t  energy, i s  e s s e n t i a l l y  t h e  same as the  cyc le  

e f f i c i e n c y ,  which considered o n l y  pr imary energy. Th is  suggests 

. tha t  t he  "major energy i n p u t  stages o f  the  process" are the  pr imary 

energy inputs.  Net energy analyses are  t ime consuming and expensive, 

and f o r  the purposes o f  t h e  comparisons performed i n  t h i s  E I S ,  cyc le  

e f f i c i e n c y  was considered adequate. However, ne t  energy e f f i c i e n c y  

for  each a l t e r n a t i v e  i s  now included. 

3-9 Refer t o  the  response t o  Comment 2-2. 

3-10 The d i f fe rences i n  emissions between t h e  NOSR reference case and 

Colony are  due t o  the  d i f f e rences  between t h e  processes being used. 

The sources c i t e d  a re  adequate t o  support t he  f i g u r e s  l i s t e d .  OTA 

est imates are based upon g e n e r a l i t i e s  and engineer ing assumptions f o r  

the  o i  1  shale i n d u s t r y  as a  whole. NOSR and Colony est imates are  

based upon in format ion  suppl ied by t h e  developers o f  those s p e c i f i c  

processes and a re  be l ieved t o  be more accurate. However, s ince both 

se ts  are est-inlates, i t  would be improper t o  l a b e l  one "co r rec t "  and 

the  o ther  " i nco r rec t . "  Refer t o  pages 3-1 and 3-2 f o r  s e l e t t i o n  

c r i t e r i a .  Colony meets these c r i t e r i a  s a t i s f a c t o r i l y  . 
Emissions fo r  t he  Colony p r o j e c t  have been rev ised,  based on more 

cu r ren t  in format ion .  Emissions data from the  cond i t i ona l  PSD permi t  

issued t o  Colony i n  July,  1979 have been incorporated i n  the  t e x t .  

and comparati ve tab1 es. 

3-11 A t  t he  t ime the  dec is ion  was made t o  use p o i n t  s p e c i f i c  values, 

i t  was f e l t  t h i s  would no t  severely p re jud ice  any comparison. I n  

re t rospect ,  an uncer ta i  n t y  range might have conveyed a  more accurate 

p i c tu re .  Nonetheless, by adhering t o  t h e  se lec t i on  c r i t e r i a  on 

pages 3-1 and 3-2, a  workable and s a t i s f a c t o r y  comparison has been 
presented. 



3-12 T h e c a p i t a l  c o s t f o r t h e C o l o n y p l a n t w a s c a l c u l a t e d  f r o m a  September 

1977 est imate o f  $1.05 b i l l i o n  us ing the  1978 i n f l a t i o n  ra te .  Other 

estimates, i n c l  uding OTAs, have the  b e n e f i t  o f  in fo rmat ion  no t  

a v a i l a b l e  when t h i s  E I S  was produced. However, t h e  most recent  

c a p i t a l  cos t  est imates a v a i l a b l e  are  incorporated i n  t h i s  f i n a l  E I S .  

Chase Manhattan Bank, a t  a  Navy energy seminar i n  February 1981, 

s ta ted t h a t  c a p i t a l  a v a i l a b i l i t y  w i l l  n o t  be a  problem for  the  o i l  

shale indust ry .  

Cap i ta l  costs f o r  t he  commercial-scale SRC I 1  p l a n t  were taken from 

tip-'reference c i t e d  and are  bel ieved t o  be accurate. Support f o r  t h i s  

'conclus ion i s  obtained from t h e  "Final  E I S ,  SRC I 1  Demonstration 

P ro jec t "  January 1981, which s ta tes :  

"The assessed [ t a x ]  value o f  t he  demonstration p l a n t  i s  
expected . to- be about $467 m i l l i o n  (assuming a  market value 
of about $1.4 b i l l  i o n )  . . . ' I  

The demonstration p l a n t  r e f e r r e d  t o  i s  t h e  6,000 ton  per day f a c i l i t y  

a t  Morgantown, WVA. A l l  c a p i t a l  cos t  and opera t ing  cos t  f i gu res  

w i l l  have the  d o l l a r  year  noted i n  t h i s . f i n a 1  EIS. 

Capi ta l  cos t  f o r  t h e  biomass p l a n t  o f  $58 m i l  1  i o n  are  i n  1978 do1 l a r s ,  

as was noted on page B-24. By apply ing t h e  i n f l a t i o n  r a t e  esca la t ion ,  

one would a r r i v e  a t  t he  $64 m i l  l i o n  f i g u r e  i n  1980 d o l l a r s .  These 

two numbers are  s u b s t a n t i a l l y  t h e  same. 

3-13 There are no re1 i a b l  e  o r  a u t h o r i t a t i v e  engineer ing based est imates 

o f  the  manpower requirements associated w i t h  t h e  cons t ruc t i on  and 

opera t ion  o f  a  50,000 bpd o i l  shale f a c i l i t y .  "Actual experience" . 

w i t h  the  Union and Colony p r o j e c t s  does no t  extend beyond t h e  f i r s t  

year  o f  p r o j e c t  cons t ruc t i on  and there  are  no f i r m  est imates o r  fore- 

casts of manpower requirements f o r  these two precedent developments. 

The est imates c i t e d  i n  t h e  d r a f t  E I S  a re  based on t h e  Environmental 

Impact Statement f o r  t he  Colony O i l  Shale Pro jec t  i n  western Colorado. 

The OTA f i gu res  may a l so  underestimate o r  overest imate the work 

fo rce  requirements t h a t  could u l t i m a t e l y  p reva i l  under a  NOSR 1 

development opt ion.  Differences i n  mining and processing methods, 

t i m i n g  and on-s i  t e  and o f f - s i  t e  1  o g i s t i c s  , and a n c i l  1  a r y  f a c i l  i ty  



requirements, as w e l l  as s p e c i f i c  work fo rce  requirements f o r  

community development and socioeconomic impact m i t i g a t i o n  measures 

t h a t  may accompany a NOSR development o p t i o n  w i l l  a l l  measurably 

i n f l uence  the  t o t a l  employment and popu la t ion  e f f e c t s .  

The "peaking problem" referenced i n  t h i s  comment i s  one which could 

be a l l e v i a t e d  by t h e  NOSR p r o j e c t  under the  proper circumstances. 

The sequent ia l  peaking o f  const ruc t ion  workforces employed by " f i r s t  

generat ion"  p r o j e c t s  i n  the  southeastern Piceance Basin would r e s u l t  

i n  i n f r a s t r u c t u r e  capac i ty  .designed t o  accommodate a peak cons t ruc t i on  

workforce and i t s  accompanying populat ion. Under cu r ren t  p ro jec t i ons  

o f  f i r s t  generat ion f a c i l i t i e s ,  the  l a s t  o i l  shale p r o j e c t  i s  

scheduled t o  reach t h i s  peak c o n s t r ~ ~ c t i o n  l e v e l  around 1990. Without 

an adequate economic base t o  generate a d d i t i o n a l  employment and 

accompanying popu la t ion  increases, the  i n f r a s t r u c t u r e  capac i ty  designed 

t o  accommodate a popu la t ion  associated w i t h  the  depar t ing  l abo r  force 

would be excessive t o  serve the  needs o f  t h e  remaining populat ion.  

With c r e a t i v e  s t r u c t u r i n g  o f  NOSR development t o  t ime cons t ruc t i on  

a c t i v i t i e s  t o  peak over an extended period, t h i s  phenomenon cou ld  

be s i g n i f i c a n t l y  a1 l e v i a t e d  o r  e l  iminated:' 

14 The Colorado Cumulative Impact Task Force i s  c u r r e n t l y  i n  t h e  process 

o f  analyz ing t h e  p u b l i c  i n f r a s t r u c t u r e  needs accompanying la rge-sca le  

economic growth i n  the  NOSR region. It i s  expected t h a t  one r e s u l t  

o f  t h i s  e f f o r t  w i l l  be the  development o f  a cornputerized cost lrevenue 

niodel which could be used t o  p r o j e c t  probable f i s c a l  r e s u l t s  of any 

o f  a number o f  impact m i  t i g a t i o n  measures, i nc l  uding the  development 

o f  a new town o r  t h e  expansion o f  e x i s t i n g  communities, as w e l l  as a 

host  o f  o the r  p o s s i b i l i t i e s  - e.g., conso l i da t i on  o f  school d i s t r i c t s ,  

annexation, changes i n  t a x  r a t e s  and s t ruc tures ,  c r e a t i o n  o f  regional  

impact d i s t r i c t s ,  etc.  

One s i g n i f i c a n t  b e n e f i t  o f  t h e  niodel would be i t s  capabi l  i t y  t o  fo re -  

cas t  t he  e f fec ts  o f  s p e c i f i c  scenarios o f  NOSR development, i f  t h a t  

o p t i o n  i s  selected. For example, i f  cons t ruc t i on  o f  shale f a c i l i t i e s  

on NOSR lands were timed t o  begin a t  the comple t ion  o f  o the r  f a c i l i t i e s  

i n  t h e  region, i t  would appear t h a t  the  det r imenta l  e f f e c t  o f  



outmigra t ion  o f  l a r g e  numbers o f  cons t ruc t i on  workers cou ld  be diminished 

o r  a t  l e a s t  delayed u n t i l  t he  reg ion had had an oppor tun i t y  t o  broaden 

and d i v e r s i  f y  i t s  economic base. 

On the  p o i n t  o f  j u r i s d i c t i o n a l  mismatches, i t  i s  re levan t  t o  t h i s  

d iscussion t h a t  t he  Task Force Work Group 4 has taken the  p o s i t i o n  

t h a t  pub l i c  revenues must be pro jec ted f o r  each t a x i n g  e n t i t y  i n  the  

region. This e f f o r t  would provide the  q u a n t i t a t i v e  support f o r  any 

decis ions made t o  eval uate mechanisms t o  m i  t i g a t e  the  f i s c a l  imbalances 

occur ing i n  areas outs ide  a  s p e c i f i c  f a c i l i t y ' s  zone of t a x  exposure. 

Again, i f  the  NOSR Development o p t i o n  i s  chosen, t h e  p r o j e c t  would 

have the  bene f i t  o f  t he  Task Force 's  comprehensive ana lys i s  t o  guide 
a 

NOSR m i t i g a t i o n  e f f o r t s .  

As t o  the  spec i f i c  p o i n t  t h a t  " the new town for  t h e  Colony p r o j e c t  i s  

l i k e l y  t o  house on ly  50% o f  the  workforce f o r  t h a t  p ro jec t , "  i t  i s  

s i g n i f i c a n t  t o  note t h a t  Batt lement Mesa (Colony's new town) has been 

planned as an open community w i t h  a  pro jec ted bu i l d -ou t  capac i ty  

designed t o  provide i n f r a s t r u c t u r e  t o  accommodate dwe l l i ng  u n i t s  fo r  

tw ice  the  t o t a l  populat ion d i r e c t l y  employed by the  Colony p r o j e c t  as 

we l l  as Colony's induced populat ion.  Therefore, i f  the  comment's 

assur~~pt ion i s  val i d  t h a t  on l y  50% o f  Colony's workforce w i l l  a c t u a l l y  

be housed a t  Battlement Mesa, the  town w i l l  be o n l y  25% f i l l e d  by 

Colony-re1 ated populat ion, w i t h  t h e  remaining 75% a v a i l  ab le  t o  

accommodate o the r  p r o j e c t s  i n  the  reg ion - i n c l u d i n g  NOSR-based 

popul a t  ions. 

3-15 The "front-end f i nanc ing  problem" i s  recognized i n  t h e  t e x t .  However, 

a  d e t a i l e d  q u a n t i t a t i v e  ana lys is  o f  t he  type suggested by t h i s  

comment i s  premature and beyond the  scope o f  t h i s  general d iscussion 

o f  programmatic a1 te rnat ives .  

3-16 This comment does not  consider t h e  d i f f e rences  i n  processes nor i n  

the  s izes o f  feedstock and spent shales. It i s  no t  v a l i d  t o  assume 

a l l  i n d i r e c t l y  f i r e d  r e t o r t s  are  i d e n t i c a l .  The d iscussion of t h e  

NOSR p l a n t  e x p l i c i t l y  describes the  opera t ion  o f  the  two d i f f e r e n t  



3-31 Because o f  t he  complexi ty  i nhe ren t  i n  t h e  ana lys is  o f  an almost l i m i t -  

less  v a r i e t y  o f  conservat ion a l t e r n a t i v e s ,  t he  s p e c i f i c  d iscussion o f  

the impacts o f  t h i s  a l t e r n a t i v e  a c t i o n  was purposely c u r t a i l e d  i n  the  

E I S .  

3-32 See response t o  comment 2-5. 

3-33 See responses t o  comments 5-1(G) and 2-5. 

3-34 Conservation has been represented as having fewer adverse environmental 

and socioeconomic consequences, and w i l l  have a p o s i t i v e  e f f e c t  on a i r  

qua1 i ty. Conservation w i l l  d i sp lace  imported o i l  , and i s  an important  

means o f  reducing imports. However, conservat ion alone i s  n o t  expected 

t o  be adequate by i t s e l f  t o  meet import  reduct ion  goals. This EIS 

presents environmental and socioeconomic comparisons as a p a r t  o f  a 

l a r g e r  decision-making process, where programmatic conclusions are  

reached based on a l a r g e r  body o f  data. 
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DATE: December 12. 1,980 

TO: Steve E l l i s  
Colorado Clearinghouse 

FROM: P h i l i p  H. Schmuck 
Div.%ion o f  Planning 

SUBJECT: Review o f  DOE'S D r a f t  Programmatic EIS f o r  the  Naval O i l  
Shale Reserves (NOSR) i n  G a r f i e l d  County - #80-106 

The Colorado D i v i s i o n  o f  Planning has reviewed the  above referenced 
D r a f t  Environmental Impact Statement, and i s  concerned t h a t  the f i nd i ngs  
o f  t h i s  EIS do n o t  appear t o  r e l a t e  t o  upcoming DOE decis ions. 

One of the d e c i s i o n i  t o  be made i s  whether t o  promote development o f  
o i l  shale on federa l  l and  (p.1-1). The comparison o f  e i g h t  l i q u i d  f u e l  
a1 t e rna t i ves  would supposedly serve as i n p u t  t o  t h i s  decis ion.  However, 
the EIS s ta tes  on page 1-4 t h a t  a l though "such comparisons are use fu l ,  
they do no t  lead  d i r e c t l y  t o  any conclusions". The EIS goes on t o  say t h a t  
many energy sources may need t o  be developed concurrent ly ,  and there fo re  
t h a t  the e i g h t  opt ions evaluated i n  the  EIS are "not t r u e  a l t e r n a t i v e s u -  

CEQ Regulations f o r  irnplementing NEPA s t a t e  i n  sect ion 1502.1 t h a t  
"Agencies sha l l  focus on s i gn i f i can t . .  . . a1 t e rna t i ves  and s h a l l  reduce.. . . 
the  accumulation o f  extraneous background data". We would suggest t h a t  
unless the opt ions o f  energy conservation, biomass/al coho1 , etc .  , are  

4 -  [ treated  as a l t e r n a t i v e s  t o  o i l - s h a l e  development, t h a t  they n o t  be discussed 
as such i n  t h i s  EIS and t h a t  o ther  a l t e r n a t i v e s  be inc luded t o  s a t i s f y  t he  
requirements o f  NEPA. (The D i v i s i o n  o f  Planning has a l ready forwarded t o  
DOE i t s  suggestions f o r  what those "o ther  a l t e rna t i ves "  should be. See t he  
February 1980 l e t t e r  prepared a t  the  pre-scoping stage.) 

The second dec is ion  t o  be made by DOE (p.1-1) i s  whether t o  develop the 
35,000 acre NOSR # I  i n  northwest Colorado. This dec is ion  was o f  p a r t i c u l a r  
i n t e r e s t  t o  the State, and many issues were brought up a t  the  pre-scoping ' 

stage t h a t  agencies wanted addressed. The EIS recognized t h a t  such concerns 
are important; page 1-5 r e f e r s  t o  one when i t  says t h a t  an ana lys is  of NOSR 
development "should u l t i m a t e l y  be considered in '  a reg iona l  energy development 
context" .  "However", the EIS continues, "such an analys is  o f  NOSR 1 
development i s  n o t  inc luded i n  t h i s  EIS and i s  ins tead planned f o r  a s i t e  
spec i f i c  EIS". 
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r Are we t o  accept t h a t  State concerns won't be addressed u n t i l  a s i t e  
spec i f i c  EIS i s  prepared? I f  so, how do we reac t  t o  the statement made 
on page 1-4 t h a t  " the dec is ion whether t o  develop NOSR 1, and by what 
means, w i l l  be made by the Secretary o f  Energy based on the f ind ings 
o f  THIS EIS.. . .?" (emphasis added). If t h i s  i s  true, then where does 
a s i t e  spec i f i c  EIS f i t  i n t o  the federal  governments' decision-making process? 

I n  conclusion, the D i v i s i on  o f  Planning f ee l s  t h a t  the d r a f t  EIS submitted 
f o r  our review i s  inadequate both because i t  does n o t  appear t o  meet NEPA 
requirements, and because i t  does n o t  address State concerns. We are 
ava i lab le  t o  c l a r i f y  any o f  the above comments upon request. 



RESPONSE SET 4 

4- 1 Refer t o  the response t o  comnent 2-7. 

4-2 Refer t o  the response t o  comnent 2-6. 



STATE OF COLORADO 
OFFICE O F  ENERGY CONSERVATION 
Offic-c of ~ht. Governor 

Richdnl O. L.~tn~n. 
Covrrnor 

Jo5cph H. Zerrel 
Acting Executive Dire(-tor 

DATE : December 10, 1980 

TO : Monte Pascoe, Executive Director 

FROM : 

SUBJECT : Draft prog&unatic Environmental Impact Statement - 
Development Policy Options, Naval Oil Shale Reserves, 
Garfield County, Colorado 

The Colorado Office of Energy Conservation is pleased to submit the 
following comments to the Department of Natural Resources which is 
acting as the lead agency for review of the Naval Oil Shale Reserves 
(NOSR) Draft Programmatic Environmental Impact Statement (DPEIS). 
As oil shale resources are developed in Colorado, it is imperative 
that the processes used be energy efficient to maximize recovery 
and minimize energy usage, the communities developed and resulting 
infrastructure be energy conservative, and the public and private 
investments made be beneficial to the citizens of the state and the 
nation. 

With these considerations in mind, our comments are divided into 
those of a general, overall nature and comments of a more specific 
nature. 

GENERAL COMMENTS 

Our general comments focus on three major issue areas: (1) the 
conservation alternative analysis, (2) the net energy analysis 
methodology, and (3) the secondary impacts of community growth and 
development on energy requirements. Each of these three issues are 
discussed individually below: 

r (1) Conservation Alternative Analysis. This office is very 
pleased to see the "conservation" option considered as an 
alternative to oil shale development. However, a couple of 
questionsarise relating to the degree of importance attrib- 
uted to this option. The analysis used for this option con- 
cerns itself only with light duty gasoline powered vehicles. 
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This might be a reasonable assumption if all the oil shale 
will be refined into gasoline. This undoubtedly is not the 
case. The conservation alternative analysis should be based 
on the amount of product which can be saved through conser- 
vation programs for fuel types that could be substituted 
directly for the oil shale product. The other major question 
is why is the conservation option not clearly the preferred 
alternative based upon the analysis in the NOSR DPEIS? Why 

I does the document not lead to a decision or a preferred 
c alternative? 

n 
(2) Net Energy Analysis Methodology. Without being able to ask 

the preparers of the DPEIS technical questions relating to 
the assumptions used in determining the net energy analysis, 
it is difficult to comment in a very meaningful manner on 
this topic. It is apparent, however, that the scope and 
parameters of the analysis are inadequate and need to be 
comprehensive. A net energy analysis must be inclusive of 
the energy required from extraction to end use of the shale 
oil product at the very minimal. This will drastically reduce 
the inflated "process only" figures given in the document. 
Reference is made later in our specific comments as to a more 
appropriate and accurate source to use when determining 
project energy efficiency rates. Also addressed later in 
more detail are questions relating to a demonstration need 

L. for this development and to the end use products of oil shale. 

- 
(3) Secondary Impacts of Community Growth and Development on 

Energy Requirements. To be comprehensive, a net energy analy- 
sis should also include the energy requirements of expanded or 
new communities directly attributable to oil shale development. 
Although these impacts will probably not be spelled out in 
detail until the site-specific EIS, this must be considered 
initially at the programmatic level of decision making. The 
U.S. Department of Energy should include conditions for any 
oil shale development project which require energy efficient 
community design, layout, orientation, and thermal standards 
for buildings and the use of renewable resources as much as 
economically feasible based on life-cycle costing techniques. 

We would have appreciated input form the preparers of the document 
prior to the submission of these comments. A continuing dialogue 
would be immensely helpful in answering these initial questions and 
concerns, and future ones as well. 

SPECIFIC COMMENTS 

Review of the NOSR DPEIS has raised several key issues and concerns 
which are addressed more specifically as follows: 
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A. What a r e  t h e  assumptions and methodologies used i n  t h e  n e t  
energy ana lys i s  of t h e  o i l  s h a l e  development and t h e  seven 
a l t e r n a t i v e s ?  

I 1)  Is only t h e  j p r ~ . c e s s i n g  s t a g e  of o i l  s h a l e  
production included? 

2) Why haven't  t h e  e x t r a c t i o n ,  crushing, r e f i n i n g ,  
and t h e  d i s t r i b u t i o n  t o  t h e  end user  been 
included i n  t h e  ana lys i s?  

It appears t h a t  only f u e l s  i n  and out  a r e  compared and i n d i r e c t  
o r  invested energy is ignored i n  t h e  ana lys i s  of n e t  energy. 
The DPEISshould not  claim t o  have any d e f i n i t i v e  energy 
e f f i c i ency  information a s  it  s tands .  A comparative assessment 
among a l t e r n a t e  energy sources should be based upon a t r u e  n e t  
energy ana lys i s  and not  a s i m p l i s t i c  input/output  model. A 
n e t  energy ana lys i s  should account f o r  the  complete d i r e c t  and 
i n d i r e c t  a c t i v i t i e s  which must be  u t i l i z e d  t o  produce energy 
from a given resource.  The study should include a l l  s t e p s  
(explora t ion ,  ex t rac t ion ,  conversion, t r anspor ta t ion  t o  end 
users ,  e t c . )  i n  bringing t h e  f u e l  from reserves  i n  the  ground 
t o  t h e  point  of end use. F o s s i l  f u e l s  can be directed-through 
a number of ex t rac t ion  and processing methods t o  t h e  end users .  
OEC encourages t h e  study of n e t  energy ana lys i s  t o  determine 
which of these  methods can produce and d e l i v e r  t h e  energy i n  t h e  
most e f f i c i e n t  manner. 

This o f f i c e  s t rongly  recommends t h a t  t h e  preparers  of t h i s  
document fol low t h e  more compr.ehensive n e t  energy a n a l y s i s  
methodology used i n  t h e  Colorado Energy Research I n s t i t u t e ' s  
r epor t  e n t i t l e d  "Net Energy Analysis: An Energy Balance Study of 
F o s s i l  Fuel Resources" (Golden, CO; Apr i l ,  1976). The process 
out l ined i n  Figure 5(D), p.11-11, should se rve  a s  t h e  b a s i s  f o r  
a more comprehensive a n a l y s i s .  W h i l e  some of t h e  da ta  i n  t h e  
CERI repor t  can be  rev i sed ,  t h e  process methodology is the  impor- 
t a n t  aspect  t o  follow. Updating t h i s  s tudy 's  process and method- 
ology has been proposed by t h e  Colorado School of Mines Research 
I n s t i t u t e  and t h e  NOSR DPEIS preparers  should fol low through on 
t h i s .  However, the  methodology i n  t h e  CERI  r e p o r t  does no t  
include any of t h e  secondary energy impacts associa ted  with 
community growth and development r e s u l t i n g  from t h e  o i l  s h a l e  
p ro jec t .  These should a t  l e a s t  be  recognized, i f  not  incorpor- 
a t ed  i n t o  a revised  n e t  energy a n a l y s i s  model t o  make s u r e  t h a t  
a l l  t h e  t r u e  energy c o s t s  d i r e c t l y  associa ted  with resource  
development p r o j e c t s  a r e  included. 

B. The DEIS gives  a cyc le  e f f i c i ency  of 79% f o r  Tosco II/room-and- 
p i l l a r  mining process (p.C-7). The d a t a  source c i t e d  f o r  t h e  
f i g u r e  i s  a 1975 Univers i ty  of Oklahoma study: Energy Al ternat ives-  
A Comparative Analysis.  I n  our ana lys i s  of t h e  Oklahoma study 
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1 we find an efficiency rating for Tosco IIof 66.7% (p.2-35). Why 
is therea discrepancy? 

r C. What is the projected end use of the oil shale from NOSR? 
1) If the end product is gasoline, then why has reduction 

in vehicle weight been the only scenario considered in 
the conservation alternative? A better, more detailed 
approach would be to analyze the total potential savings 
in transportation from increased mass transit, carpooling, 
vanpooling, mpg fleet averages, and other transportation1 
energy related policies.. A helpful resource would be 
Policy Alternatives to Reduce Transportation Energy 
Consumption by the Colorado Energy Research Institute, 
Golden, CO., July, 1979. 

2) If the end product is not gasoline, then why is energy 
conservation in the transportation sector (specifically 
light duty vehicles) considered as an alternative to 
developing the oil shale? 

3) If the end product is primarily mid-distillates, the 
conservation alternative analysis should have addressed 
the appropriate conservation measures for this fuel 
type's end users. - 

D. Energy conservation is described as advantageous in'reducing air 
pollution. Conservation impacts on water requirements, land use, 
water quality, and socio-economic factors are not analyzed. What 
are the constraints on a more comprehensive analysis of the energy 

- conservation alternative? 

r E. What is the purpose of the NOSR DPEIS? 
1) If the purpose of the DPEIS is to determine whether the 

government should finance commercial development of oil 
shale on federal land (specifically the NOSR), how will 
this DPEIS, and the consideration of the alternatives, 
aid in decision making? 

5 - 5 6 ]  I 2) What action is the DPEIS recommending? 

3) Alternatives are .-.npsreJ in th, snalysis, in the tables 
and graphs in section 3, p.3-12 to 3-26; why weren't the 
conclusions drawn as to the preferred alternative? 

1 4 )  Based on the analysis, why isn't the alternative of energy 
consexvation the preferred alternative? 

We appreciate the opportunity to comment on this document. If you should 
have any questions or we can be of further assistance, please do not 
hesitate to contact me or David L. Ford of my staff. 

cc: Colorado Clearinghouse 
PI 5-4 
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(G) - General Comment (S) - S p e c i f i c  Comment 

5-1(G) Several t r a n s p o r t a t i o n  f u e l s  may be r e f i n e d  from o i l  shale, i n c l u d i n g  

gas01 ine ,  d iese l  and j e t  f u e l .  The d e f i n i t i o n  o f  t h e  conservat ion 

a1 t e r n a t i v e  employed i n  t h e  EIS based on reduced automob-ile weight  

and gaso l ine  consumption was chosen t o  represent  conservat ion op t ions  

i n  t h e  t r a n s p o r t a t i o n  sector .  Th is  d e f i n i t i o n  was se lec ted  because 

i t  a1 lowed q u a n t i t a t i v e  measures o f  change (reduced v e h i c l e  weight  

and f u e l  consumption) and impact ( reduc t ion  i n  a i r  emissions) t o  be 

ca l cu la ted  i n  a  r e l a t i v e l y  s t r a i g h t f o r w a r d  manner. No assumptions 

were made about changes i n  human behavior, such as d r i v i n g  l e s s  o r  

sw i t ch ing  t o  mass t r a n s i t .  Al though o t h e r  d e f i n i t i o n s  o f  t h e  conser- 

v a t i o n  a l t e r n a t i v e  a re  possib le,  t h e  r e s u l t s  o f  t h e  EIS comparative 

ana lys i s  would n o t  have changed s i  gn i  f i  c a n t l y  . The eny i  ronmental 

b e n e f i t s  o f  t he  conservat ion a l t e r n a t i v e  r e l a t i v e  t o  t h e  o the r  techno- 

l ogy  a l t e r n a t i v e s  compared i n  t h e  EIS are  obvious. However, t he  

d e f i n i t i o n  o f  t h e  conservat ion a l t e r n a t i v e  and irrrpact ana lys is  were 

designed t o  serve the  purpose o f  t he  EIS, t h a t  i s ,  a  r e l a t i v e  compari- 

son o f  a l t e r n a t i v e s ,  and n o t  as a  comprehensive study o f  energy con- 

se rva t i on  i n  t h e  t r a n s p o r t a t i o n  sec tor .  

Land, water  and s o l i d  waste b e n e f i t s  o f  conserva t ion  were n o t  ca l cu la ted .  

However, i m p l i c i t  i n  t he  d iscuss ion  i n  the  d r a f t  EIS was 'the f a c t  t h a t  

no negat ive impacts on these areas are expected from t h e  conservat ion 

a l t e r n a t i v e .  Although t h i s  does n o t  c o n s t i t u t e  a  q u a n t i f i c a t i o n  a f  

t he  environmental b e n e f i t s  o f  conservat ion on land, water  and s o l i d  

waste, i t  does prov ide an i n d i c a t i o n  o f  t he  r e l a t i v e  mer i t s ,  from an 

environmental s tandpoint ,  o f  conservat ion and o the r  technology 

a1 te rna t i ves .  This  p o i n t  was made e x p l i c i t  i n  t h e  f i n a l  EIS. 

The conservat ion a1 t e r n a t i v e  i s  the  "envi ronmental l y  p re fe rab le "  

a1 t e r n a t i v e  and the  f i n a l  EIS was rev ised t o  r e f l e c t  t h i s .  However, 

a l though i t  i s  t he  env i ronmenta l l y  p re fe rab le  a1 t e r n a t i v e ,  i t  i s  no t  

DOE'S p re fe r red  a l t e r n a t i v e ,  f o r  t he  reasons discussed i n  

the  response t o  comment 2-7. 

5-5 



5-2(G) See response t o  comment 5-l(S). 

5-3(G) See response t o  comment 5 - 1 ( ~ ) .  

5-1(S) The net  energy analysis performed i n  February and March o f  1981 and 

included as Appendix C cont rad ic ts  the content ion t h a t  the parameters 

o f  the ana lys is  are  inadequate and the f i gu res  i n f l a t ed .  The model 

used f o r t h e  cyc le  e f f ic iency ca l cu l a t i on  gave essen t i a l l y  the same 

resu l t s  as the ne t  energy ana lys is  which was more comprehensive than 

the methodology used i n  t he  c i t e d  C E R I  repor t .  Refer t o  the response 

t o  comment 3-8 f o r  more discussion. 

5-2(S) See response t o  comment 2-2. 

5-3(S) See response t o  comment 5-1 (G). 

5-4(S) See response t o  comment 2-5. 

5-5(S) Refer t o  the responses t o  comments 2-6 and 2-7. 



COLORADO STATE DEPARTMENT OF HIGHWAYS 
November 24,  1.980 

Mr. P h i l i p  H.  Schmuck 
Di rec to r  
Colorado Divis ion o f  Planning 
520 S t a t e  Centennial  Building 
1313 Sherman S t r e e t  
Denver, Colorado 80203 

Dear M r .  Schmu.ck: 

The Colorado Department o f  Highways has  completed i t s  review o f t h e  
Draf t  Environmental Impact Statement f o r  t h e  Naval O i l  Sha le  Reserves 
andhas  t h e  fo l lowing  comments. 

6-1 [ The document does not  address  t h e  secondary t r a n s p o r t a t i o n  impacts 
caused by popula t ion  inc reases  a s  requested i n  our  comments on t h e  
Pre-EIS Scoping ma te r i a l .  These impacts need t o  be eva lua ted  i n  
t h e  F ina l  EIS, and s u f f i c i e n t  m i t i g a t i o n  should be provided. 

Thank you f o r  t h e  oppor tuni ty  t o  review t h i s  document. - 

Very t r u l y  yours ,  

Harvey R .  Atchison 
Di rec to r  
Divis ion o f T r a n s p o r t a t i o n  Planning 

/-, /<.):<;/. ./ 
By ,!Ju k.. .L , j . <'d . 

Barbara L.S. Chocol 
Manager 
Impact Evaluat ion Branch 

4201 EAST ARKANSAS AVENUE DENVER, CO 80332 (303) 757-F'5 
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6-1 Secondary t ranspor ta t i on  irr~pacts caused by popu la t ion  increases, along 

w i t h  m i t i g a t i o n  measures, were no t  i d e n t i f i e d  i n  the  Dra f t  Programmatic 

EIS because they  are  p r i m a r i l y  s i  te-speci f i c  considerat ions.  It was 

n o t  poss ib le  t o  address these secondary impacts fo r  each a l t e r n a t i v e  

case and was n o t  appropr iate t o  examine them i n  d e t a i l  f o r  NOSR 

development a t  t h i s  time. Both pr imary and secondary t ranspor ta t i on  

impacts would be addressed i n  d e t a i l  i n  any s i t e -  and p ro jec t - spec i f i c  

EIS, and s p e c i f i c  m i t i g a t i o n  measures would be proposed. 



COIQRADO 
HISToRsCAL 

SOCIETY 
The Colorado Heritage Center 1300 Broadway Denver. Colorado 80203 

M r .  S t e p h e n  0  E l l i s  
P r i n c i p a l  P l a n n e r  
A-95 C l e a r i n g h o u s e  
4 2 0  S t a t e  C e n t e n n i a l  B u i l d i n g  
1 3 1 3  Sherman S t r e e t  
D e n v e r , C o l o r a d o  8 0 2 0 3  

November 1 9 ,  1 9 8 0  

D e a r  M r .  E l l i s :  

T h i s  o f f i c e  h a s  r e c e i v e d  a n d - r e v i e w e d  t h e  d r a f t  
programmatic ~ n v i r o n m e n t a l  i m p a c t  s t a t e m e n t  " D e v e l o p m e n t  
P o l f c y  O p t i o n s  N a v a l  O i l  S h a l e  R e s e r v e s ,  G a r f i e l d  
C o u n t y ,  C o l o r a d o " .  - 
We a n t i c i p a t e  t h e  c o n s i d e r a t i o n  o f  c u l t u r a l  r e s o u r c e s  i n  
t h e  f u t u r e  s i t e - s p e c i f i c  E I S  f o r  NOSR 1. I t  i s  o u r  
u n d e r s t a n d i n g  t h a t  a  c u l t u r a l  r e s o u r c e  s u r v e y  was  
c o n d u c t e d  o n  t h e  N a v a l  O i l  S h a l e  R e s e r v e  i n  1 9 7 3 .  T h i s  
o f f i c e  would  a p p r e c i a t e  r e c e i v i n g  a  c o p y  o f  t h e  r e p o r t  
a s  i t  wou ld  a i d  i n  o u r  r e v i e w  o f  t h i s  p r o p o s e d  p r o j e c t .  - 
I f  t h f s  o f f i c e c a n b e  o f  f u r t h e r  a s s i s t a n c e ,  p l e a s e  c o n t , a c t  
t h e  C o m p l i a n c e  D i v i s i o n  a t  8 3 9 - 3 3 9 2 .  

' X r t h u r  C .  Townsend 
S t a t e  H t s t o r S  c  P r e s e r v a t i o n  O f f i c e r  
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7- 1 A c u l t u r a l  resources inventory o f  NOSRs 1 and 3 was completed i n  

1981. The environmental impact on c u l t u r a l  resources i s  one o f  the 

fac tors  required t o  be considered i n  any s i  te -spec i f i c  E I S .  

An inventory was indeed performed i n  1973 by A. E. Kane, Department 

o f  Anthropology, Univers i ty  o f  Colorado, Boulder. DOE has a copy o f  

t h a t  repor t  w i t h  photographs, which i s  ava i lab le  through: 

Department o f  Energy 
Naval Petroleum and O i l  Shale Reserves (EP-20) 
Forrestal  Bui 1 d ing , Room 3E094 
1000 Independence Avenue SW 
Washington, D. C. 20585 
Attn: Donald S i  1 awsky 



STATE OF COLORADO 

Rlckrrd 0. hmm,  Govrmor 

DEPARTMENT OF NATURAL RESOURCES 

DIVISION OF WILDLIFE 
Jack R. Brleb, Dlrector 

6060 Broadway 

Denver, Colorado 8 0 2 1 6  (825-1192) 

November 28, 1980 

TO : Stephen 0. E l l i s  
Colorado Clearing\hous e 

FROM: A 1  Whitaker 
Wi ld l i f e  Progr e c i a l i s  t 

SUBJ: Naval O i l  Sha le  Reserves - Draf t  EIS 
EIS 180-106 

This agency has  reviewed t h e  above-referenced EIS. Needless t o  say  any 
development of o i l  s h a l e  w i l l  have an impact on t h e  S t a t e ' s  w i l d l i f e  
resources .  Therefore,  we would suppor t  an  a l t e r n a t i v e  o t h e r  than develop- 
ment of t h e  Naval O i l  Sha le  Reserve. 

We a r e  p a r t i c u l a r l y  concerned t h a t  Federa l  p o l i c i e s  and goals  may change 
wi th  regard t o  l i q u i d  f u e l s .  I f  t h e  Naval O i l  Shale Reserves a redeveloped 
along wi th  p r i v a t e  t r a c t s ,  t h e  cumulative impacts could be s u b s t a n t i a l .  
I n  f a c t ,  development of NOSR could b e  t h e  "straw t h a t  breaks t h e  camel's 
back" f o r  t h e  a rea ' s  w i l d l i f e  resources .  In  t h e  f i n a l  EIS, w e  would 

8-1 [ l i k e  t o  s e e  acomparisonof t h e  enviroxfmental impacts of development of 
NOSR along with s e v e r a l  l e v e l s  of p r i v a t e  and o t h e r  pub l i c  o i l  s h a l e  
development. 

/ d 
cc: P. Olson 

DEPARTMENT OF NATURAL RESOURCES, Monte Pascoe, Execitive Director WllDLlFE COMMISSION,Wilbur Redden, Chairman 
Donald Fernandez, Vice Chairman James Smith, Secretaly Jean K. Tool, Member Vernon C. Williams, Member 

Mirhat:l Higbee, Membet . Sam cct~:l':!l Member Richard Divelbiss. Member 
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8-1 The request t o  perform cumulative impact analysis f o r  a l l  environmental 

factors l i k e l y  t o  be affected has been made i n  a number o f  areas. 

Such an analysis, t o  include wild1 i f e  resources, would be presented 
i n  a s i te -speci f ic  EIS. Also r e f e r  t o  the response to  comnent 2-8. 



COLORADO DEPARTMENT OF HEALTH 
Richard D. Larnrn Frank A. Traylor, M.D. 
G~vernor Executive Director 

M E M O R A N D U M  

TO : David W .  Kuntz, A s s i s t a n t  P r o j e c t  D i r e c t o r  
Energy P o l i c y  and Planning  
Colorado Dept. of  N a t u r a l  Resources 

FROM: Pau l  F e r r a r o ,  S p e c i a l  A s s i s t a n t  f o r  Energy Pol icy  
Heal th  P r o t e c t i o n  & Environmental  Programs 
Colorado Department of Heal th  

RE: Coniments on D r a f t  Environmental  Impact Statement  - 
U.S. Department of  Energy, Naval O i l  S h a l e  Reserves 
DEIS #80-106 

DATE : December 10,  1980 

W e  have reviewed t h e  s u b j e c t  d r a f t  EIS and have t h e  fo l lowing  
g e n e r a l  comments. Due t o  t h e  t y p e  and scope of  t h e  document, 
t h e  Department o f  Heal th  is  n o t  provid ing  d e t a i l e d  comments 
a t  t h i s  t i m e  b u t  w i l l  do s o , i f  and when a more complete environ-  
mental  t e c h n i c a l  a n a l y s i s  i n c l u d i n g  monitor ing and modeling i s  
provided. 

General  Comments 

1. The o v e r a l l  approach developed i n  t h i s  EIS i s  of i n t e r e s t  
and t h e  Department of Energy should be  commented f o r  t a k i n g  
a b roade r  approach f o r  t h i s  p r o j e c t .  However, w e  q u e s t i o n  
t h a t  t h e  a n a l y s i s  p rov ides  t h e  answers needed t o  dec ide  
whether o r  n o t  t o  develop t h e  Naval O i l  S h a l e  Reserves.  
Based on t h e  r e p o r t ,  one would conclude t h a t  t h e  b e s t  
a l t e r n a t i v e  would be  conse rva t ion  v e r s u s  developing t h e  
Naval Reserve a t  e i t h e r  t h e  50,000 o r  200,000 b a r r e l  p e r  
day l e v e l s .  W e  b e l i e v e  t h a t  t h e  approach used i n  t h i s  
DEIS would be  o f  s i g n i f i c a n t  va lue  i f  done a t  a n a t i o n a l  
l e v e l  cons ide r ing  t h e  t o t a l  energy needs i n  t h e  f u t u r e  and 
cons ide r ing  a l l  sou rces  of  energy a v a i l a b l e .  Th i s  t y p e  
o f  o v e r a l l  n a t i o n a l  a n a l y s i s  would p rov ide  t h e  b a s i s  f o r  
d i r e c t i n g  Fede ra l  r e s e a r c h  and development funds ,  g r a n t i n g  
of  leases, provid ing  impact  a s s i s t a n c e  p lanning  and funding 

. " d 
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Memorandum - Page 2 
December 10, 1980 

t o  minimize environmental, socio-economic and labor impacts. 
I f  such a study is done, t h e  Department of Health would 
l i k e  t o  pa r t i c ipa t e  i n  the  development s tages ,  

2, Before a decision cdh be reached on whether o r  not  t o  develop 

9-1 [ the Naval O i l  Shale Reserves, the EIS should contain a 
sec t ion  t h a t  assesses t h e  s t a t u s  and impacts of t he  o i l  
sha le  a c t i v i t i e s  already underway o r  planned f o r  i n  Colo- 
rado, Utah and Wyoming. 

3. Finally,  w e  bel ieve t h a t  the S t a t e  of Colorado should have 
a s ign i f i can t  r o l e  i n  the  decision-making process and should 
be a m e m b e r  of any work group es tabl ished t o  advise DOE 
on whether o r  not  t o  develop t h i s  p ro jec t ,  

. I appreciate the  opportunity t o  pa r t i c ipa t e  with you and other  
S t a t e  agency respresentat ives a t  the November 20, 1980 meeting 
with DOE t o  discuss t h i s  project .  

Paul Ferrdrb, Special A s s t .  f o r  Energy Policy 
Health Protection C Environmental Programs 

PF: j a  

cc: Bob Arnott 
Rich Halvey 
Stephen E l l i s  



RESPONSE SET 9 

9-1 AS was n+ed i n  Section 2 o f  t h i s  f i n a l  EIS, the status and 

impacts o f  other o i l  ,shale p ro jec ts  are not  necessar i ly  

d i r e c t l y  re levant t o  the need f o r  development o f  NOSR 1, 

given the  reserve's unigue nat iana l  secur i t y  status. The 

cumulative impacts o f  NOSR 1 and other nearby pro jec ts  have 

been addressed' i n  t h i s  document ,i and w i  11 be examined i n  

greatey d e t a i l  i n  a  s i t e - spec i f i c  EIS before any decision 
. 

i s  made %to.  develop NOSR 1. 
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Abstract 

The draft programmatic environmental impact statement contains both methodological 

and technical flaws. The flaws can be corrected, and doing so would provide a more 

accurate and informative assessment of the environmental consequences of developing 

the Naval Oil Shale Reserve, coal liquefaction plants or other liquid fuel production 

alternatives. 
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L Summary 

One of the alternatives to developing the Naval Oil Shale Reserve property in Colorado is 

to manufacture liquid fuels from coal. This report is a review of the description and a- 

nalysis of the coal liquefaction alternative contained in the Draft Programmatic Envi- 

ronmental Impact Statement, Development Policy Options, Naval Oil Shale Reserves, 

Garfield County, Colorado. The draft environmental impact statement (DEIS) was made 

available for review in September, 1980, by the U.S. Department of Energy. This review 

is not intended to be a standalone document. It is presumed that the reader is familiar 

with the DEIS. 

Several aspects of the DEIS could be changed in order to characterize more accurately 

the coal liquefaction alternative to developing the Naval Oil Shale Reserves. This report 

describes the methodological, as well as technological, improvements which could be 

made in the DEIS. 

In general, the document could be improved in the following ways: 

o The DEIS did not compare similar fuels. The DEIS looked a t  "liquid fuels" 

without regard to the substitutability of the products from the different proc- 

10-1 [ esses. A more representative comparison of the environmental aspects of the 

alternatives would be achieved by examining liquid fuels of comparable qual- 

ity. The coal liquefaction analysis was based on a process which produces pri- 

marily fuel oil but also naphtha and LPG; the conservation alternative displac- 

ed gasoline; and the shale oil alternative only produced crude oil rather than a 

refined product. 

o The analysis did not compare all of the operations that are required to produce 

products of comparable quality. The extraction of feedstock, processing, and I upgrading all need to be included for a valid comparison to be made. The shale 

oil option included the shale mining, but the coal liquefaction option did not 

appear to include the coal mining. The upgrading did not exist for the shale oil 

but did exist to some extent for the coal liquefaction option and definitely ex- 

isted for the conservation option which displaced a very high quality product, 

gasoline. 

C o The concept of characterizing emissions by selecting a "typical process" which 

10-3 has emissions that are "neither excessively large nor small" does not convey 



I enough information to understand properly the potential impacts of the differ- 

ent alternatives. Supplying a range of air emissions, water effluents, solid 

waste quantities and other impacts, along with one set of impacts which may 

I be considered typical would convey much more information about the range of 

C outcomes which could occur for each of the liquid fuel alternatives. 

r o The technology which was selected to represent coal liquefaction was direct 

I lique faction. A different technology, indirect coal liquefac tion, should have 

I been used. The technology selection criteriapresented in the DEIS support the 

104 I selection of indirect coal liquefaction. I n d k c  t coal liquefaction technologies 

I are more likely to be commercially available a t  the same time that commer- 

I cialization of the Naval Oil Shale Reserves would be contemplated. The final 

products and the markets for the products from the oil shale plant are more 

comparable to those from an indirect coal liquefaction plant than to those 

from a direct coal liquefaction plant. 
P 

o The sizing of the facilities to fifty thousand barrels per day and two hundred 

thousand barrels per day did not seem to include the multi-product production 

that occurs at  synthetic fuels plants, particularly those for coal liquefaction. 

The multiproduct slates, which include substantial quantitites of gases as well 

CI 
as liquid fuels varying from fuel oil to gasoline, should be considered. 

r o The impacts of coal liquefaction plant employment appear to be based on an 

10-6 1 incorrect estimate of the number of employees. The DEIS estimate appears to 

be 10 times too large for the direct liquefaction alternative selected. 

o The DEIS estimate of solid waste production at the coal liquefaction plant is 

1 [ inconsistent with the coal feed rate and implies that about one-half of the coal 

feed to the plant is either ash or refuse. 

Each of these topics will be described in more detail in the next section. 

C 

The quality of the DEIS would be tremendously improved if more documentation of the 

calculations and assumptions that were made in developing the parameters for each of 

the liquid 'fuels alternatives was included in the document. Because a variety of differ- 

ent documents were frequently used for each technology it is impossible to determine 

precisely the validity of many of the numbers from the information included in the 

DEIS. Data from different documents, produced in different years, and based upon dif- 

ferent states of knowledge, were all included in the coal liquefaction analysis. It is not 

clear why some old documents were used instead of more current documents. An expla- 

1 nation of why this was done and b a c k v  calculations would be very beneficial. 
L 



The rest of this report describes in more detail the suggested improvements listed above, 

with a focus on the coal liquefaction alternative. The next section discusses the im- 

provements which were listed above. The last section, Section III, contains commentson 

individual pages of the DEIS. 



IL Potential Improvemeats in the Draft Envitcmmeatal Impact Statement 

The coal liquefaction alternative presented in the Draft Environmental Impact Statement 

(DEIS) can be more accurately characterized by making several changes in the DEIS, 

Some of the changes are methodological and pertain to the entire DEIS and some of the 

changes pertain specifically to the coal liquefaction alternative. This section describes 

both types of changes. 

1. Compare comparable pmhcts. 

The DEIS, although it did consider liquid fuels in general, neglected to include the varia- 

tions in quality among the different alternatives. The differences are summarized for 

some of the alternatives in Table 1. The Naval Oil Shale Reserve process would produce 

crude oil needing substantial upgrading at  a refinery in order to produce consumable 

products. The shale oil crude which would be produced may be of such low quality that 

specially designed refineries would need to be used in order to upgrade it. 

At the other extreme, the DEIS included the conservation of gasoline as an alternative to 

processing the shale oil a t  the Naval Oil Shale Reserve. This alternative would "produce" 

a very high quality liquid fuel, gasoline. By reducing the amount of gasoline consumed 

through conservation measures, substantially more liquid fuel would be conserved by 

avoiding energy inputs of the various upgrading processes which crude oil must go 

through than was characterized by the DEIS, 

A wide variety of products can be produced during coal liquefaction. The different pos- 

sible products are listed in Table 2. The coal liquefaction process which was selected in 

the DEIS (which is not considered to be the correct one, as described later) produces pri- 

marily fuel oil, a substantial quantity of high quality petrochemical feedstocks, some 

naphtha (which' can be upgraded to gasoline at  modest expense) and significant quantities 

of pipeline quality gas which is substitutable for natural gas. These products are all of 

higher quality than the crude oil considered for the oil shale options. 

By not comparing equivalent alternatives the conclusions that would be reached using the 

draft document could be substantially different than those which would be reached if the 

same types of products in the same general amounts were assumed to be produced in 

each alternative. The variations in fuel mixes which occur with individual processes 

cannot be precisely matched due to the different feedstocks and technological 



Table 1 

Liquid hels and Pmducts of Selected Alternatives in the DEIS 

Premium 

Crude Oil Fuel Oil Feedstock Gasoline 

o NOSR X 

o Other Oil Shale X 

o EOR X 

0 OCS X 

o Conservation 

o Alcohol/Biomass 

o Coal Uquefacation 

X 

X (ethanol) 



Table 2 

Posrrible Coal Iiquefactim Rducts 

o Fuel Oil 

o Naphtha (Premium Gasoline Feedstock) 

o LPG (Premium Chemical Feedstock) 

o Gaaoline 

o Methanol 

o SNG 

But Never a "Syncrude" 



constraints imposed by the processes used with the different alternatives, but more accu- 

rate comparisons can be made by selecting the markets and products for which the NOSR 

plant would be designed. A more representative comparison of the alternatives can be 

made by including upgrading of the lower quality products to the quality required by the 

end users. Alternatively, the analysis of the energy conservation option could be im- 

proved by asessing the impacts of the mix of measures which would save the fuel slate 

produced by oil shale plants rather than focusing only on gasoline. 

2. &lade all of the liquid h l  productia~ operati- far each of the alkmatives. 

For most of the alternatives three general processing steps .are needed to make liquid 

fuels. These are feedstock extrac tiun, feedstock processing, and raw product upgrading 

to final products. Table 3 summarizes which process steps were included in the quanti- 

tative environmental and socioeconomic analysis of the alternatives. In general, assess- 

ments of the liquid fuels options did not include all the processes which would actually be 

required in order to manufacture liquid fuels of comparable quality. Including all of the 

necessary processing steps and their impacts would give a more valid comparison among 

the alternatives. 

Extraction of shale oil by mining was included for the Naval Oil Shale Reserve option but 

coal mining was not included for the coal liquefaction option. Consequently the impacts 

on the environment and the socioeconomic impacts due to the larger labor force from the 

coal mining operations were omitted. The transportation of the coal from the mining 

operation to the plant was also not included. The case could be made that the mine pro- 

ducing the coal was  already in operation and that the coal liquefaction plant was simply a 

new market for the existing coal production. It is not stated that this is the assumption 

nor is it stated why the assumption, if it was made, would be valid. The general plan of 

mcreasing coal production in the United States would tend to require that new coal mines 

would be opened to supply the incremental demand imposed by a major coal liquefaction 

plant. The omission of the impacts due to transporting the coal from the coal mine to 

the plant also would either need to be included in the final EIS, or else an explanation of 

why they do not need to be included in the overall impact of a coal liquefaction plant 

should be described in the final EIS. 



Table 3 

Process Steps hluded fa Bdmnrnemfal a d  Sochcammic h d y s h  

Feedstock Feedstock Final Product Product 

Acquisitim 'Processing Manufacture Use 

o NOSR 

o Other Oil Shale 

o EOR 

0 OCS 

o Alcohol/Biomass 

o Conservation 

o Coal Liquefaction 



Processing of the feedstock was included for both the Naval Oil Shale Reserve and the 

coal liquefaction options It was not included for some of the other options such as outer 

mntinental shed oil drilling. Again, the impacts from the production of the products 

that consumers would use rather than the production of raw feedstocks is necessary in 

order to give a balanced analysis, Alternatively, the energy conservation option a u l d  

include the benefits of the avoided processing s t e p  which would ham been required to 

transf arm crude oil into finished pmducts, 

The upgrading of tk crude shale oil product was not included in the DEIS. The crrde 

shale oil may either be processed on-site or off-site. ?he assumption made in  the DEIS 

apparently was that i t  would be processed off s i t e ,  This assump tion does not remove the 

impacts that would occur due to manufacturing finished consumer products at a remote 

facility. In some cases these facilities that would upgrade the crude shale oil would be in 

the same general vicinity as the shale oil plants. For example, Gary Energy Corpo- 

ration's Fruita refinery is being examined as a candidate for expansion in order to ac- 

comodate crude shale oi l  The analysis is currently examining the economic feasibility of 

pmcessing ten thousand barrels per day of various oil shale feedstocks into both a m -  

mercial transportation grade fuels and military jet fuels. 

The m s t  recent mnceptual design1 fcr the coal liplefaction option selected, SRC-I[, 

does include the production of finished products for about 85% of the products. Fifty- 

four percent of the products are in the form of fuel oil which is probably not acceptable 

for diesel fuel or jet turbine fuel but which would be acceptable as a burner fuel in appli- 

cations such as boilers, Fi ft.een percent of the SRC-I1 product, however, is in the form of 

a raw naphtha which is not a suitable motor vehicle fuel  w i d  upgrading the naphtha 

makes a very high quality gasoline. By not including the upgrading of the naphtha, a raw 

product with little commercial value except as a burner fuel is being produced contrary 

t o  what  a mmmer cia1 o p e  ation would actually do. ?he environmental consequences of 

the upgrading of the naphtha would be little different than those which occur in pet- 

leum re fineries and i t  seems reasonable that petroleum refinery naphtha processing 

would be a valid basis for assessing the environmental ansequences of upgrading the 

naphtha produced from the SRC-I1 process. 

Among the documents describing the SRC-I1 prooess and its environmental consequences 

and the upgrading steps that would be ne oessary for producing gasoline from the naphtha 

are the multi-volume SRC-JI Demonstration R q e c t  Phase Zero Deliverables. Thesere- 



ports were presented to the U.S. Department of Energy on July 31, 1979 by the Pit tsburg 

& Midway Coal Mining Company. The bulk of the information in these documents is pub- 

licly available and could be used to improve the quality of the DEIS. 

3. Ue a asge of environmental consequences. 

The approach selected for the DEIS was to select a single process (e.g. SRC-a to repre- 

sent a technology (e.g. coal liquefaction). Using single values instead of ranges to repre- 

sent the environmental coaeequences of the technologies considered in the DElS can be 

very misleading. h some cases, such as in the presentation on the health effects of the 

different alternatives, ranges of consequences were included in the document but usually 

only single values were used. The wide variety of technologies which could be employed 

to produce liquid fuels, particularly from coal and oil shale, suggests that the range of 

actual impacts can be much wider than those included in the DEIS. Table 4 lists esti- 

mated emissions for several pollutants for four coal liquefaction processes. 

Table 4 illustrates that no single pmcess can be considered "typicaln for all pollutants. 

The table also indicates the ranges of emissions which are expected based on the designs 

now hypothesized for various processes. 

The DEIS should accurately characterize the impacts that could be expected. A more 

accurate characterization in the final EIS would include some processes which would pm- 

duce either substantially more or substantially less of certain environmental impacts. By 

including the ranges of the impacts from the different liquid fuel alternatives, as well as 

typical values, decision makers will have the opportunity to better assess the environ- 

mental consequences of promoting the development of the Naval Oil Shale Reserve. 

4. Uae iniirect coal liqlre factiat as the representative coal lique factiun process. 

The DEIS uses the SRC-I1 pmcess to represent coal liquefacation. Indirect coal lique- 

faction should be used instead of SRC-IL 



Table 4 

Stack Emissh  Rates fa 

Process 

Mobil-M* 

( Coal-Me thanol-Gaso line) 

Fischer-Tkopsch* 

(Coal-Gasoline-~ue1 Oil) 

Exxcm Donor Solvent* 

(Coal-Fuel Oil) 

SRC-II- 

(Coal-Fuel Oil) 

Emissions (All Stacks-G/S) 

Particulates SO:, NOy 

7.9 76 132 

Sources: *Synthetic Fuels and the Environment: An Environmental and Regulatory 

Analysis, U.S. Department of Energy, June 1980, pp. H-4 to H-5. 

**Draft Programmatic NOSR EIS, p. C-20, based upon the Draft EIS for the 

SRC-I1 demonstration project. 



Indirect coal liquefaction is a more representative coal liquefaction process than the 

SRC-II process using the selection criteria listed on page 3-1 of the DEIS: 

o Feasible commercial production by 1990; 

o Available environmental cost and engineering data usable a t  fifty thousand 

BPD production; 

o Process demonstrated on a commercial scale; 

o Environmental emissions neither excessively large nor small compared with 

other technologies that could represent the alternatives, 

As well as a selection criterion not included in the DEIS: 

o Market considerations for the oil shale products. 

The SRC-11 process is one of several processes which produce liquids using "direct lique- 

faction" technology. The major diffemnce between direct liquefaction and indirect liq- 

uefacation is that: 

o during direct liquefaction coal is mixed with a solvent and directly made into 

liquids, 

o during indirect liquefaction coal is first gasified, and the gases are then cata- 

lyt ically transformed in to liquids. 

Table 5 summarizes how well indirect and direct coal liquefaction match the selection 

criteria. Feasible commercial production by 1990 for the SRC-II process is uncertain for 

both the 50,000 BPD size and the 200,000 BPD size which are used in the DEIS. The 

SRC-I1 process is currently being considered for a demonstration plant a t  Morgantown, 

West Virginia which, when completed, would produce about 15,000 BPD of liquid pro- 

ducts. The plant will not be constructed and operating until the mid-1980's. The first 

commercial plant will be an extended version of the demonstration plant and is not ex- 

pected to begin operation until the very late 1980qs, at  which time it would produce ap- 

proximately 84,000 BPD of liquid products. 

Large scale manufacture of SRC-II or other direct liquefaction products is not reasonably 

expected to reach the scale approaching 200,000 BPD total production until well af ter  

1990 due to the uncertainty surrounding the design-and operation of the equipment in the 

plants. There is also a three year lead time on critical process equipment which further 

extends into the future the time for the large scale producton of direct liquefaction pro- 

ducts. Therefore, SRC-11 does not seem to meet the first criterion of feasible commer- 

cial production by 1990, except for a pioneer commercial plant which would not be truly 

typical of the currently conceptualized commerical facilities. 



Hdirect and Direct Coal Liqt~factiaa M a t h d  AgaiPst t& 
Process Selection Criteria 

Criteria hdirec t Liquefaction Direct Liquefaction 

1. Commercialby 1990? 

2. A. Environmental 
data available? 

B. Cost data available? 

C . Engineering data 
available? 

Commercial now in several 
variations 

A. Yes,but not compiled in 
detail in one do cument . Coal 
gasification, methanol, 
refinery process data exists 
Mobil study has detailed d a t a  
F-T cat alyst plant uncertain. 

B. Yes, Mobil study i s  best 

%. Yes, Mobil study is best 

Pi1 ot scale now 
Demo scale, mid to Late 19 80's 
C om mer cial post 1990 

A. Yes, compiled with SRC-11 
+ase zero Deliver ables. Best 
of any processes' data  

B. Yes, SRC-II Phase zero best 

C. Yes, SRC-II Phase zmo best 

3. P r o c a s  Demonstrated? Yes, large commercial scale No, pilot scale only at present 

4. v p i c a l  Impacts vary V q  

5. Markets like NOSR? Yes, products int er change able Not for diesels, jet turbines 



Indirect aoal liquefaction is  a commecially available techaology today and over 100,000 

BPD of production sized equipment is currently operating m South Africa 'Ihe equip- 

ment which is used is aommercially feasible and the desigp informatian necessary far 

commercializing indirect coal liquefaction in  the United States is available. 'Ihe produc- 

tion of fuel oil, diesel fuel, jet turbine fuel, gasoline and methanol via indirect coal lique- 

faction are all mmmercially (although possibly not economically) possible today in the 

United States. 

Environmental cost and engineering data suitable f u  a 50,000 BPD production plant of a 

quality suitable for the DEIS analysis do exist for the SRC-II process, krt also exist for 

indirect liquefactation processes. ?he data used m the DEIS for the SRC-IIprocess are 

from several sources. The best data for the SRC-11 process are those contained in the 

&ase zero deliverables that the Pittsburg & Midway Coal Mining Company prepared 

under i ts  contract with DOE These data are probably the best publically available en- 

vironmental production, desigp, and cost data for any coal liquefaction process. 

Jndirect coal liquefaction seems to have been precluded from further consideration in the 

DEIS because i t  was felt that environment al cost and engineering data were not available 

for the different processes.2 No statement is made as to which specific data were lack- 

ing, but because indirect coal liquefaction processes are combinati 01s of well known and 

well defined modules which are commercially available i t  seems inappropriate to not in- 

clude indirect aoal liquefaction due t o  lack of data. The first module in an indirect coal 

liquefaction plant is the production of coal gas. Many commercially available coal gasi- 

fication processes are available with well defined engineering costs and environmental 

data. Frequently the Lurgi ma1 gasification process is preferred for the available in- 

direct liquefaction designs. Lurgi coal gasification environment a1 data, in particular, are 

available from the extensive environmental analyses which have been conducted for the 

SN G plants which are proposed in various parts of t h  United States. 

The semnd step in the production of coal liquick usmg the indirect process is shifting the 

composition of the aoal gas to one which is appropriate for making the products desired. 

The modification of gas compositions such as would be used in indirect coal liquefaction 

processes is  a very common operation m the manufacture of a variety of industrial chem- 

icals as well as in petroleum refining. This step is also required for making SNG from 

coal. The gas compcsition shiftiilg process is fully enclosed and i t  i s  unlikely that it 

wauld be an emitter of pollutants. The variety of existing industrial processes using this 



step, plus its use in SNG plant designs, suggests that enough data exist to characterize 

gas shifting. 

The final step in the production of coal liquids using an indirect process is the manu- 

facture of the liquids from the gas by catalytically restructuring the molecules in the 

gas. This is again an enclosed process and it is unlikely that it would be a source of emis- 

sions. Furthermore, the restructuring is an exothermic process so that no energy is con- 

sumed in the process, but rather is released. Thus, no additional energy would need to be 

supplied from an outside cornbuster such as a boiler or process heater. The cooling water 

requirements for this type of operation have been well documented in a variety of 

sources. 

One example of an integrated process which is almost identical to the indirect lique- 

faction process is the commercial production of methanol from natural gas. The only 

difference is that the gas for indirect coal liquefaction is manufactured from coal and 

the gas for commercial methanol plants is manufactured from natural gas during the first 

step of the process. Therefore, combining the data from the first parts of an SNG plant 

(to get the gas) with data from the last parts of a methanol plant (to make the gase into 

methanol) would characterize an indirect liquefaction plant. 

The DEIS excluded a recently developed indirect coal liquefaction process which was de- 

veloped by Mobil that produces gasoline from methanol. The reason given for i ts exclu- 

sion was that the environmental impacts for the integrated unit are unkown. This state- 

ment is misleading considering that the scale-up for the SRC-I1 process from the 50 ton 

per day SRC pilot plant to a commercial facility is a larger leap than the commercial 

production of methanol using existing methanol technology connected to commercial coal 

gasification technology with the final step of catalytically restructuring the methanol 

into gasoline using the Mobil process. The Mobil methanol to gasoline reactor is a fully 

enclosed process. It would be reasonable to expect few air emissions from the process df 

converting methanol to gasoline using the Mobil process. 

Besides the availability of information for the individual subprocesses involved in indirect 

liquefaction, a detailed engineering analysis was conducted for indirect coal liquefaction 

processes including that which is used in South Africa as well as the Mobil-M process and 

the manufacture of methanol from coal. This data is publicly available and was develop- 

ed for DOE by Mobil Research and Development ~ o r ~ o r a t i o n * ~  This analysis includes the 



amounts of coal which are required, the production slates which are produced, the emis- 

sions from the plant including off-sites such as boilers, as well as the water requirements 

for the processes. Detailed flow diagrams and material balances are included in this 

document. Cost estimates are produced for each of the indirect liquefaction alternatives 

explored. Estimates are made of the number of operations workers which would be em- 

ployed at the plant. Furthermore, the estimated number of workers required to can- 

struct the facility are also included in the analysis for both a 40 hour work week and for 

a 40 hour work week with a 14 hour overtime premium. 

One possible weakness of the Mobil analysis of indirect coal liquefactian technologies is 

that the particulate emissions from the catalyst plant of the SASOL type technology is 

not included. Another DOE document entit led, Synthetic Fuels and the Envkonmen t: An 

Environmental and Regulatory Impacts Analysis, which was published in June, 198 0, has 

detailed emissions characteristics for several indirect as well as a direct liquefaction 

technologies. Included in the SASOL plant characterization is an estimate of the partic- 

ulate emissans from the catalyst plant. 

The third process selectian criterim stated in the DEIS was that the process should have 

been demonstrated a t  an acceptable scale. As previously mentioned, the SRC-11 process 

has been operated at a size which has a coal feed rate of 50 tons per day. The 50 TPD 

plant needs to be scaled up many more times to reach a commercial size than the tech- 

nology which is currently operating at a commercial scale which would be used in an 

indirect coal liquefaction plant be it SASOL type, methanol type, or Mobil-M gasoline 

type. 

The last criterion stated in the DEIS for technology selection was that environmental 

emissions be neither excessively large or small compared with other technologies that 

could represent a particular alternative. The direct liquefaction plants such as SRC-II 

have very different emissans characteristics than indirect liquefaction plants. If the in- 

direct liquefaction plant were to be selected as the prototypical coal liquefaction pro- 

cess, it may be that SRC-11 would be excessively large or small. Environmental conse- 

quences of indirect liquefaction as opposed to direct liquefaction of coal are quite dif- 

ferent. Direct coal liquefaction produces compounds which have very different mol- 

ecular structures than the type of hydq~carbons that are produced at indirect liquefac- 

tion plants. In general, the highly aromatic liquids produced by direct liquefaction proc- 

esses are more active than the paraffinic liquids produced at SASOL type plants and the 



methanol produced a t  methanol plants. The aromatic liquids of direct liquefaction plants 

also are more carcinogenic than the liquids produced by indirect liquefaction and conse- 

quently the health and safety consequences of the two processes could be very different. 

The last process selection criterion which is important is the markets which the Naval 

Oil Shale Reserve Oil Shale Plant would serve. This criterion was not included m the 

DEIS. The markets that the N,aval Oil Shale Reserve production facility would most like- 

ly serve would be located in the west. The direct liquefaction plants will operate initial- 

ly on bituminous coals located in the eastern part of the United States. Indirect lique- 

faction plants are most suited for coals of the type located in the western United 

States. Therefore, the coal liquefaction process which is most likely to be able to supply 

the markets which would need to have liquid fuels from the Naval Oil Shale Reserve are 

indirect liquefaction processes. 

Another consideration when determining which coal liquefaction process should be used is 

the types of fuels produced from oil shale compared to the types of fuels produced from 

indirect liquefaction and direct liquefaction of coal. The ability of fuels from the proc- 

esses to substitute for one another is summarized in Table 6. The general type of prod- 

uct produced from oil shale will be a paraffinic slate of fuels. hdirect liquefaction also 

produces a paraffinic fuel slate but direct liquefaction produces aromatic fuels. In gen- 

eral the aromatic fuels produced from a direct liquefaction process such as SRC-II will 

be fuel oil for combusters such as boilers, and high quality gasoline. The fuel oils pro- 

duced from the direct liquefaction processes are generally not suited for either diesel 

fuel or jet turbine fuels such as those required for aircraft. The fuel oils produced from 

both indirect liquefaction plants as  well as oil shale facilities are suited for both diesel 

fuel as well as  jet turbine fuel. Therefore the types of products produced from indirect 

liquefaction are a closer match to the types of products which are produced from oil 

shale when the need for liquid fuels is matched to the fuel characteristics. 

Based on the five technology selection criteria described above, the most representative 

coal liquefaction technology to be included in the EIS is indirect coal liquefaction rather 

than direct coal liquefaction. It is still recommended that a range of emissions or en- 

vironmental consequences be used as well as the typical one. The range could be produc- 

ed using only indirect liquefaction technologies by selecting appropriate processes within 

the indirect liquefaction category which have a variety of environmental consequences. 



Table 6 

Mirect a d  Direct Coal Liquefactim Product-Market Matches 
Compared to Oil shale Liqaids 

Product Indirect Direct 

Gasoline As good as oil shale Probably better than oil shale 
product 

Diesel Fuel As well suited as Poor compared to oil shale 
oil shale 

Jet (turbine) Fuel As well suited as Probably very marginal 
oil shale compared to oil shale 

Lt. Fuel Oil 

Hvy. Fuel Oil 

Market Region 

As good as  oil shale As good as oil shale 
product 

As good as oil shale As good as oil shale 
product 

Western States Eastern States 



For example, SASOL type indirect l i q ~ f a c t i o a  would have much higher particulate 

emissions than methanol production because of the particulates emitted from the 

catalyst production plant. 

5. Use oonsistemtly sized faqilities ard arcaunt fa tbc nmuki-pmhct slates of 

the different processes. 

The different technobgies considered in the DEIS do not all produce the same products. 

Besides the differences in final liquid fuel characteristics there are also substantial 

amounts of byproducts produced by some of the t echnobgies. In particular, both direct 

coal lique faction and indirect coal liquefaction pro cesses produce substantial quantities 

of byproducts. m i c a 1  product yields are given in Table 7. hdirect coal liquefaction 

produces typically 50% of its energy products in the form of gases anddirect liquefaction 

would be expected to produce about 3090 of i ts  products in the form of gases, including 

both synthetic natural gas and LPG. Proper comparisoa of the environmental conse- 

quences of the different liquid fuel production options should make equivalent product 

s l a t s  for all energy forms, not just the liquid fuel forms. 

Olle way in which the equivalent comparisons could be  made for the liquid fuel produc- 

tion options which do not produce the gaseous fuels and other fuel products would be  to 

examine the conseqEncs of additional fuel production fa'cili ties which would be dedi- 

cated to making the fuel forms which are absent from the liquid fuel plants. ForLex- 

ample, the oil shale option which would not make as much gaseous fuel a s  an mdirect 

liquefaction plant could be combined with a coal gasification plant to make the equiv- 

alent amount of gaseous fuel. h this case the comparison would be bet ween an oil shale 

facility combined with a gasification plant and the indirect coal liquefaction plant. Even 

for the indirect l i q~ fac t ion  plants, substantially fewer empbyees are estimated to be  

needed than the estimate given in  the DEIS. 

6. R e e ~ a m i P e  Coal XZqmfirction Plant Employment Btimates a d  the Resulting 

Socioeamnomic hpac ts. 

The DEIS es t imats  that about 10 times mare employees would be needed to operate an 

SRGII plant than is given in the  detailed estimate of the conceptual aommercial SRC-II 

plant desigu recently prepared far DOEP,~ The plant employment estimates from these 

two sources far an SRC-11 plant, and estimates for two types of indirect liquefaction 

plants are given in  Table 8. Ihe large differences between the estimates indicates that 



Table 7 

Typical Coal Liquefacticm Process Plant Design - Yields 

'Pgpical Process Yields (% Fuel fiergy) 

Products Methanol Plant F-T Gasoline Plant** Mobil Gasoline Plant Direct Liquefaction# 

Liquids 

Gasoline ' 2 

Diesel, $2 - 
Resid. Oil - 

I 
Alcohols 48 

Gases 

SN G 50 

LPG - 

* Tremendous flexibility of yields is possible. These values are from detailed analyses performed by others. 
**An extreme case, the usual maximum gaso1ine:Diesel Fuel Ratio is 75:25, not 83:17. 
# For an eastern bituminous coal. Western coals give higher gas yields. Does not total to 100% due to rounding. 
Note: Methanol, F-T, and Mobil gasoline processes are all indirect coal liquefaction processes. 



Table 8 

Source 

Plant Emplopmen t Estimates for Coal Lique fac tian 

Number Plant Employees a t  50,000 Bbl/Day Plant 

D EIS* 4,000 a t  SRC-II Plant 

SRC-II Proj ecf 

Phase Zero** 

350 a t  SRC-II Plant (Scaled from 507 a t  73,000 ~bl /day)  

Mobil Report*** 600 a t  Mobil-M Plant (Total Fuel Basis) 

(Scaled with 1,400 at Mobil-M Plant (Liquid Fuel, Only, Basis) 

Phase Zero Factors) 

Mobil Repart# 870 at  F-T Plant (Total Fuel Basis) 

(Scaled with 2,600 a t  F-T Plant (Liquid Fuel, Only, Basis) 

Phase Zero Factors) 

Notes: 
* Draft Programmatic NO SR EIS, p. C-19 

** The Pittsburg and Midway Coal Mining Company (P&M), "Conceptual Commercial Plant, Plant Descriptions," 
SRC-II Demonstration Project, Phase Zero, Task Number 3, Deliverable Number 8, Vol. 2 of 5 (July, 1979) 

*** M. Schriener, Research Guidance Studies to Assess Gasoline from Coal by Methanol-to-Gasoline and SASOL- 
Type Fischer-'Ikopsch Technologies, (August, 19781, pp. 200-201. 
8 Schriener, pp. 200-201. 



an error has been made. Since the large socioeconomic impacts of coal liquefaction are 

largely driven by the number of plant employees, these estimates need to be reexamined 

in the DEIS. 

The estimates for total number of employees for the two indirect liquefaction plants 

listed in Table 8 were based upon the estimated number of plant operators given in refer- 

ence 6. Total plant employeers, including permanent maintenance and non-craft (admin- 

istrative) employees, were estimated by assuming the same ratio of total employees to 
(. operators fo r  the indirect liquefacation plant as for the direct liquefaction plant. Even 

for the indirect liquefaction plants, substantially fewer employees are estimated to be 

needed than the estimate given in the DEIS. 

7. R e e x a m b  the Estimated Amount of  Solid Waste Generated by Coal Liquefaction. 

The DEIS estimates of solid waste .;re not consistent with the process description as will 

now be described. The coal feed rate given is 24,300 TPD, the solid waste production 

estimate for gasifier slag is 2,860 TPD and the estimate for tramp iron and other coal 

refuse is given as 8,484 T P D . ~  The estimate of the total waste produced is 11,344 TPD. 

This figure implies that 46% of the coal entering the plant is ash or refuse. This esti- 

mate is obviously in error. This estimate may be so high because mine waste may be 

included in it, although the process description given in the DEIS does not include mining 

operations. The gasifier slag stream estimate is reasonable and implies a coal ash con- 

tent of about 10 to 12 percent, which is a typical value for the coals examined for the 

SRC-II process. 

As previously suggested, coal mining should be included in the environmental impacats of 

coal liquefaction. If the solid waste estimates in the EIS do include mining operations it 

should be stated. It is also recommended that the different solid waste estimates due to 

using western coal instead of eastern coal be included in the final EIS. 

8. General Comments 

The assessment of the coal liquefaction alternative to the development of the Naval Oil 

Shale Reserve can be improved in other ways. One of the ways in which it could be im- 

proved would be to use consistent data sources. For example, the direct coal liquefac- 

tion option presented relied upon data sources produced between 1975 and 1980 without 



describing why one data source was selected instead of another. This approach seems to 

be particularly inadequate considering that the phase zero deliverables on the SRC-11 

process, which became publicly available in July, 1979, include detailed discussion of the 

SRC-11 process design, emissions,and socioeconomic impacts. Another problem associat- 

ed with the SRC-IT discussion in the DEIS is that the differences between the demonstra- 

tion plant, the first commercial plant, and the conceptual commercial plant were not 

taken into account in the analysis. For example, the yields presented for the SRC-D[ 

process are for the demonstrated and not for the conceptual commercial plant which 

would be the more appropriate indicator of the product slate for the process. 

The mixing of the different references and failure to supply any backup calculations or 

written documentation makes it difficult to calibrate the accuracy of the analysis. 



JIL Specilic Comments am 16odividua.l Pages of the Draft Pmgrammatic EIS 

This section contains specific comments addressing particular statements made in the 

draft programmatic EIS. The comments are sequentially arranged by page number. 

- 
Page 1-6. The water requirements for a 50,000 BPD liquid fuel facility are stated to be 

very small for coal liquefaction with the implication that they are less than the 4,600- 

17,500 acre feet per year for the Naval Oil Shale Facility. This statement is inaccurate 

based upon the phase zero conceptual commercial plant descriptions for the SRC-11 pro- 

cess which were delivered to DOE on July 31,1979. Based upon Volume 2 of Task 93, the 

estimated water consumption of the conceptual commercial SRC-I1 plant is 28.19 gallons 

per million Btus of fuel products. The conceptual commercial plant design is based upon 

a plant producing the equivalent of 100,000 BPD of fuel products with about 69% of the 

fuel products being fuel oil and naphtha. Therefore, the range of water consumption for 

a 50,000 BPD liquid fuel facility would be approximately 12,000 acre feet per year and 

the water consumption for a 50,000 BPD total fuel equivalent facility would be about 

8,800 acre feet per year. Both of these figures are substantially larger than those im- 

plied on page 1-6 of the DEIS. The water use estimates on page 5-33 (11,200 AF/yr) of 

, the DEXS are correct. 

For indirect coal liquefaction a reasonable estimate of the water consumption for a plant 

which has not been thoroughly optimized for reduced water use is about 35 gallons per 

million Btus of fuel products produced. For a plant which produces 50,000 BPD of gaso- 

line the annual water consumption would be approximately 22,000 acre feet per year 

based on the gasoline production and about 11,000 acre feet per year based upon the total 

fuels production including the synthetic natural gas and LPG. These numbers are probab- 

ly somewhat higher than what would occur a t  a plant which had been optimized for 

energy use and minimum water consumption but are not so high as to not indicate that 

the statement on page 1-6 of the DEIS is probably incorrect about the implied amount of 

water which would be used a t  a coal liquefaction plant. 

Page 1-7. The solid waste production for coal liquefaction is stated to be 4.5 million tons 

per year. This number does not correspond with the information supplied in Appendix C 

page 20. It is substantially less than the information in the Appendix. It also is not clear 

how this much solid waste is generated. According to the phase zero documentation for 

the conceptual commercial SRC-11 plant, which is approximately the size of a 100,000 



BPD production facility, only 1.3 million tons of ash would be produced per year. The 

size of the plant that is used on page 1-7 is not stated, but in either case the amount of 

waste is significantly greater than the coal ash production. 

An indirect liquefaction plant which was set up to produce 50,000 BPD of liquid fuels and 

approximately 100,000 BPD of total energy operating on subbituminous coal would pro- 

duce about 1.3 million tons per year of coal ash. This figure is also much smaller than 

the solid waste estimate on page 1-7 of the DEIS. 

Page 1-7. Coal liquefaction is stated to have the greatest health and safety hazard po- 

tentiaL This statement should be reevaluated if indirect coal liquefaction is used as the 

standard coal liquefaction technology. The aromatic nature of direct coal liquefaction 

products give this process i ts  high health and safety hazard. Indirect coal liquefaction 

products are not aromatic in nature and consequently would have a much lower health 

and safety hazard potentiaL 

Page 3-9. A statement is made that Morgantown, West Virginia is representative of the 

areas in which the first liquefaction plants will be built. This statement is correct for 

direct liquefaction plants but is probably incorrect for all coal liquefaction plants. The 

indirect liquefaction processes will probably be located in the west. &a1 gasification is 

the first step in indirect coal liquefaction and consequently plants employing- indirect 

liquefaction would be sited near coal feedstocks which are most suitable for gasifica- 

tion. The most suitable coal gasification feedstocks are in the western regions of the 

country, in particular those regions that have subbituminous and lignite coals, not the 

bituminous coals such -as in the Morgantown region. 

Page 3-2. The efficiency for coal liquefaction processes is given as 71%. Seventy-one 

percent would be typical for direct liquefaction processes but is too high for indirect 

liquification processes. It is not clear what information is given when the efficiencies of 

individiual processes are compared. Process efficiency is an important criterion in some 

regards for the economics of a process. It is unclear what the importance of an efficien- 

cy comparison is when comparing alternative Bquid fuel production schemes, par titularly 

when different product slates and large volumes of by-products are manufactured. 

Page 3-20. The potenial health and safety hazards of coal liquefaction are rated between 

major and moderate in Figure 3-6. This analysis is based upon the SRC-TI process. As 



10-7 
(cont. ) 

previously stated, indirect liquefaction plants including both Fischer-"hopsch synthesis 

facilities, methanol facilities and the Mobil M-Gasoline process would produce much 

smaller quanities of carcinogenic compounds than the highly aromatic structures pro- 

duced during direct liquefaction. 

The products produced by the SRC-II process are mostly end products and all of the prod- 

ucts produced during indirect liquefaction are final products, whereas those produced 

from the typical oil shale plant included in the DEIS are only crude oil products which 

need substantial further upgrading. Therefore, the impacts associated with the upgrading 

should also be considered in any health studies for oil shale but would not need to be in- 

cluded additionally for the indirect liquefaction process and only very moderately for the 

direct liquefaction process. 

Page 3-ZA. The labor force estimate for peak construction appears to be reasonable for 

both indirect coal liquefaction as well as direct coal liquefaction. 

Page 4-9. A description is given of the environment affected by an SRC-II plant located 

near Morgantown, West Virginia. The environment of Morgantown, West Virginia is quite 

different than that for a typical indirect liquefaction plant located in the west. It would 

be appropriate to expand this section to include the western state areas which would be 

d typical sites for indirect coal liquefaction plants. 

Page 5-32. The discussion on direct liquefaction emissions mentions that methane might 

be released during coal mining operations and that this would contribute to hydrocarbon 

concentrations. This statement is somewhat erroneous because methane is a nonreactive 

hydrocarbon and thus is neither regulated nor contributes to air quality deterioration. 

w 
Page 5-34. The discussion on solid waste impacts from direct coal liquefaction appears 

to be incorrect. Using information in the conceptual commercial plant description of the 

phase zero deliverables, a 50,042 BPD liquid fuels plant using the SRC-I1 process and con- 

sidering only the fuel oil and naphtha production would use approximately 23,000 tons of 

coal per day. Assuming that the coal has 12% ash, approximately 2,700 tons per day of 

coal ash would be produced which confirms the estimate in the DEIS for the gasifier slag 

stream which is where most of the coal ash would end up. However the DEIS also has 

approximately 8,500 tons per day of tramp iron d coal refuse being produced as  well as 

the gasifier slag. Combining the figure for the gasifier slag of 2,860 tons per day and the 



figure for the other sold waste streams of 8,484 tons per day and assuming that these 

nonreactive solids all came from the coal, approximately 11,000 tons per day of nonre- 

active material come from the coal. With a coal feed rate of 22,000 tons per day these 

figures suggest that between 30 and 50% of the coal received a t  the plant is waste. The 

30% figure is arrived a t  by assuming that there will be 11,000 tons per day of waste and 

that 22,000 tons per day are needed and the 50% figure is arrived a t  by assuming that the 

22,000 tons of coal which are received at the SRC-II plant in the commercial design is 

constant with the 11,000 tons per day of the draft being an accurate estimate of the 

waste. h either case, the total quantity of waste from the process seems to be much 

larger than that which would actually occur. 

One source of this discrepancy might be that the waste material from the coal mining 

operations are being included with the coal refuse estimate. If this assumption is being 

made it should be clearly stated. If it is not being made, some additional documentation 

, supporting the estimate in the DEIS should be supplied other than referencing a report. 

- 
Pwe 5-35. The statement is made that because coal liquefaction processes use more 

severe operating conditions that larger quantities of poly cyclic organic molecules woulc 

be produced. This statement is based upon poor logic. The production of the polycyclic 

compounds in direct liquefaction processes depends upon the precursor molecules in the 

feedstocks and the process type, not the severity of the operation. An excellent coun. 

te rexample to this logic of severe operating conditions producing polycyclic compounds i: 

that coal gasification (which uses much more severe operating, conditions than direc- 

liquefaction) produces very few polycyclic compounds, particularly in th; slagging, en 

trained flow processes. 
L 

Even though the logic is incorrect, the conclusion that for direct liquefaction more poly 

cyclic organic molecules will be produced is correct. For indirect liquefaction it is - no 

correct to assume that more polycyclic organic molecules would be produced than th 

producf?on of liquids from shale oil, petroleum or biomass/alcohol. 

- 
Pages 5-59 and C-19. The capital cost for the direct coal liquefaction plant is given a 

2.4 billion dollars for a 50,000 ton per day SRC-II plant. This figure is much higher tha 

those which were given in the July, 1979 conceptual commercial plant descriptions unde 

the phase zero deliverables for the SRC-I1 demonstration project. This document gave 

capital cost of 1.7 billion dollars, including a 20% contingency. The 1.7 billion dollar co: 



is based upon November, 1978$. It is not known which year dollars have been used in the 

DEIS. This discrepancy in capital cost is approximately 35% and would need to be based 

upon different plant design assumptions. Because the pmduct slates used on page C-19 

are based on the draft Environmental Impact Statement for the SRC-II demonstration 

project a t  Morgantown, it would seem appkpriate to base the capital cost of the SRC-II 

commercial plants on the documents that are being developed by Gulf Oil for a commer- 

cial plant based upon the same design data rather than on a different source of informa- 

The peak construction employment for direct coal liquefaction listed on page 5-59 in 

general are supported by the estimates given in the phase zero deliverables for the SRC- 

I1 project. 

P 
Page 5-65. An irreversible and irretrievable commitment of resources is stated to be 

coal (which could otherwise be used to produce metallurgical coke) used for liquid fuels 

feedstocks. This statement is not necessarily correct because direct liquefaction proc- 

esses do not need high quality coals such as those used for producing metallurgical coke. 

Indirect liquefaction processes work best with subbituminous and lignite coals which are 

not now suitable coking coals. 

Pages C-18 and C-19. The process description for SRC-II is accurate. As previously dis- 

cussed, indirect coal lique f actiun should also be described. 

-.r 

Pages C-19 and C-20. As previously discussed, the coal feedstock quantities and the 

solid waste production quantities do not seem to correspond. This may be due to the 

mixing of different references with different assumptions underlying the amount of coal 

and solid waste production. This information should be made consistent ar else documen- 

tation should be included describing the inconsistency. Based upon the solid waste num- 

bers presented on page C-20 almost as much solid waste is produced as coal is fed into 

the plant. - 
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RESPONSE SET 10 

10-1 The referenced NOSR p l an t  would produce an upgraded shale o i l  t h a t  

would be a low su l f u r ,  premium feedstock d i r e c t l y  usable i n  a 

re f ine ry .  TO our knowledge, no one i n  the petroleum, r e f i n i n g  o r  

shale indus t r ies  subscribes t o  the idea t h a t  "spec ia l ly  designed 

re f i ne r i es  would need t o  be used i n  order t o  upgrade i t  [shale o i l ]  ." 
The upgrading processes used a t  the p l an t  s i t e  are those t h a t  have 

been indust ry  standards f o r  many years. Shale o i l  has been success- 

f u l l y  re f ined  i n  two large-scale experiments i n  1975 and 1978 f o r  the 

Navy, I n  each case, an ex is t ing ,  commercial r e f i ne ry  was used. 

The coal l i que fac t ion  opt ion selected (SRC 11) i s  considered f a r  

preferable t o  the i n d i r e c t  l i que fac t i on  processes f o r  the purposes of 

t h i s  E IS .  The " fue l  o i l "  produced by SRC I 1  i s  a wide b o i l i n g  range 

1 i qu id  ( 3 5 0 ~ - 9 0 0 ~ ~ ) ,  cornparabl e t o  a shale syncrude, 1 ess the naphtha 

f rac t ion.  Table 1 i n  comment set  10 masks t h i s  feature, as does 

Table 2. 

Each d i r e c t  l i que fac t i on  opt ion does have a syncrude mode. (See, 
f o r  example, the H-Coal Syncrude Production Mode, described i n  the 

DOE Fossi l  Energy Program summary document, among numerous references .) 

The processing steps involved i n  the d i r e c t  l i que fac t i on  process 

do have a step analogous t o  upgrading o f  shale o i l .  We be1 ieve the 

se lec t ion of SRC I 1  i s  e n t i r e l y  reasonable and proper. Comparisons, 

as they stand i n  the E I S ,  are considered val i d  and would not  be 

mate r ia l l y  a f fec ted  by prec ise ly  matching f ue l  product s la tes  

10-2 The analysis i n  comment set  10 apparently was compromised by what DOE 

be1 ieves t o  be er rors  i n  Table 3 i n  t h a t  set. For example, feedstock 

acqu is i t i on  and processing are required for  every opt ion except conservation. 

Upgrading o f  shale o i l  on s i t e  was included. Refer t o  the response 

t o  conlent 2-10 f o r  a discussion o f  shale o i l  r e f i n i n g  locat ion.  The 

product ca l l ed  " fue l  o i l "  i n  the SRC I 1  design contains both the j e t  

fuel (300-550'~) and d iese l  fue l  (350-650'~) f rac t ions.  The environ- 

mental consequences o f  upgrading naphtha from SRC I 1  are out  o f  scope 

f o r  t h i s  EIS. 



The f i n a l  E I S  f o r  t he  SRC I 1  Demonstration Program i s  more recent  and4 

i s  considered p re fe rab le  t o  t h e  Phase Zero document. I t s  data were 

incorporated i n  the  f i n a l  NOSR programmatic EIS. 

10-3 Refer t o  the  response t o  comment 3-11. The EIS i s  bel ieved t o  be a 

reasonable cha rac te r i za t i on  o f  impacts. 

10-4 DOE does n o t  be l i eve  t h a t  t he  informat ion i n  comment s e t  10 substant ia tes  

t h e  content ion  t h a t  i n d i r e c t  l i q u e f a c t i o n  i s  a b e t t e r  choice than 

d i r e c t  l i q u e f a c t i o n .  A d iscussion o f  some o f  t h e  reasons f o r  choosing 

SRC I 1  i s  on page 3-7 o f  t h e  EIS. SRC I 1  s a t i s f i e s  the  c r i t e r i a .  

It was no t  considered poss ib le  (nor  abso lu te l y  necessary) t o  i nc lude  

a requirement f o r  interchangeable products i n  t h e  s e l e c t i o n  c r i t e r i a .  

Shale o i l  , using a 1 i k e l y  r e f i n i n g  methodology suggested by Chevron i n  

t h e i r  shale o i l  r e f i n i n g  study, would produce 17% gasol ine, 20% j e t  

f u e l ,  54% d iese l  f u e l  and 9% residuum. According t o  another Chevron 

study, SRC I 1  would produce 22% LPG, 14.5% naphtha, which could be 

used as reformer feed f o r  gasol ine, and 63.4% " f u e l  o i l . "  This f u e l  

o i l  conta ins most o f  t he  j e t  f r a c t i o n ,  a l l  o f  t h e  d iese l  f r a c t i o n  and 

some residuum. The remaining p o r t i o n  o f  t h e  j e t  f r a c t i o n  f a l l s  i n  

t h e  naphtha cu t .  I n d i r e c t  l i q u e f a c t i o n ,  such as Fischer-Tropsch, 

according t o  t h e  Mobil s tudy c i t ed ,  y i e l d s  6.3% LPG, 10.2% mixed 

a lcohols,  68.6% gasoline, 11.7% "d iese l  f u e l " ,  which i s  r e a l l y  a 

naphtha-based j e t  f u e l  such as j e t  B o r  JP-4, and 3.1% "heavy f u e l  

o i l ,  " which i s  r e a l  l y  a d iese l  f u e l  . These data would appeap t o  

r e f u t e  the  statements made under c r i t e r i o n  5 i n  Table 5 o f  t h i s  

comment set,  as do the  data i n  Table 7. Therefore, t h e  bas is  f o r  sub- 

sequent assumptions concerning d i r e c t  versus i n d i r e c t  l i q u e f a c t i o n  i s  

unsupported i n  t h i s  area. Refer t o  t h e  response t o  comment 2-10 

f o r  a d iscussion o f  markets f o r  shale o i l .  The d iscussion o f  t h e  

c h a r a c t e r i s t i c s  on page 10-17 and Table 6 o r  comment s e t  10 i s  n o t  

supported by the  s t a t e  o f  knowledge o f  f u e l s  chemistry nor  any exper i -  

ments t o  date, t o  the  best  o f  our  knowledge. 



10-5 The c r i t e r i a  f o r  s e l e c t i o n  o f  l i q u i d  f u e l s  op t ions  (page 3-1) i s  f o r  

"50,000 bpd. . . o f  l i q u i d  fue ls . "  Product y i e l d s  i n  Table 7  
of comment s e t  10 appear t o  be i n c o r r e c t .  (See response t o  10-4.) 

Comparisons o f  t he  environmental consequences o f  t he  d i f f e r e n t  l i q u i d  

fue l  op t ions  are  considered v a l i d  f o r  t he  purposes o f  t h i s  programmatic 
E I S  as they  stand. 

10-6 The content ion  t h a t  the  E I S  overstates the  SRC I 1  employment by a  

f a c t o r  o f  10 i s  no t  cons is ten t  w i t h  data i n  the  SRC I 1  F ina l  E I S .  

The f i g u r e  c i t e d  on page C-19 i n  the  d r a f t  E I S  was bel ieved accurate when 

i t  was taken from t h e  c i t e d  reference. Subsequent reca lcu la t i ons  by SRC I 1  

have c u t  t h a t  f i g u r e  i n  h a l f .  The new f i g u r e  supp l ied  by the  SRC I 1  
F ina l  E I S  i s  now used. 

10-7 The January 1981 F ina l  E I S  f o r  SRC I 1  l i s t s  s o l i d  wastes as approxi-  

mately  41%. Given the  range o f  unce r ta in t y  surrounding commercial 

designs f o r  SRC 11, t h i s  f i g u r e  i s  reasonably cons is ten t  w i t h  t h e  

previous one i n  the  E I S .  However, t he  l a t e s t  data are now used. 

10-8 Those sources considered most r e l i a b l e  were selected t o  support t he  

E I S  ana lys is .  I n  a  few cases, updated sources a v a i l a b l e  s ince the  

d r a f t  E I S  was prepared have been used i n  the  f i n a l  E I S .  Every e f f o r t  

has been made t o  describe the  methodology used i n  s u f f i c i e n t  

de ta i  1. 

10-9 See response t o  comments 10-2 and 10-8. No r e l i a b l e  sources were 

omitted, b u t  i n  areas o f  uncer ta in ty ,  such as f o r  p l a n t  output ,  those 

sources which had cor robora t ion  o r  support, o r  which were drawn f rom 

ac tua l  experience were preferred.  

10-10 The statement r e f e r r i n g  t o  a  "very smal l "  water usage f o r  coal l i q u e -  

f a c t i o n  has been replaced w i t h  the  ac tua l  usage number, 



10-11 As has been s ta ted before (responses 10-1 and 10-4), d i r e c t  

l i q u e f a c t i o n  was the  process chosen f o r  t h e  s ta ted  reasons. Energy 

e f f i c i enc ies  were presented t o  i l l u s t r a t e  how much energy each 

technology must withdraw from t h e  n a t i o n ' s  economy t o  operate 

compared w i t h  how much usable energy each technology re turns  t o  

t h e  econolily. It a v a l i d  and ve ry  valuable a i d  i n  comparative 

analyses. There i s  i n s u f f i c i e n t  i n fo rma t ion  a v a i l a b l e  t o  support 

t h e  content ion  t h a t  t he re  a re  more carcinogens i n  d i r e c t  l i q u e f a c t i o n  

end products than there  a r e  i n  end products o f  i n d i r e c t  l i que fac t i on .  

10-12 The d iscussion o f  methane rel'ease has been rev ised.  

10-13 The statements made i n  t h e  EIS a r e  amply supported i n  petrochemical 

l i t e r a t u r e .  The "precursor molecules" e x i s t  i n  coal  and t h e  th resho ld  

temperatures f o r  PNA format ion i r e  i n  t h e  range o f  750' t o  900' F, 

lower than cond i t ions  f o r  l i q u e f a c t i o n .  

10-14 Refer t o  t h e  response t o  co~nment 3-12. 

10-15 Th is  sec t i on  has been rev lsed.  

10-16 Refer t o  t h e  response t o  corr~ment 10-7. 
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D Z N V E R .  CZ:.iC?ERDO C C Z C ;  

MS. Ruth Clusen ' 3 0 , ~ r ? t c *  
Assistant  Secretary f o r  Environment 
U.S. Department o f  Energy 
Washington, D.C. 20585 

Dear Ms. Clusen: 

The Region V I I I  O f f i c e  o f  the  Environmental P ro tec t ion  Agency has 
reviewed t h e  d r a f t  programmatic environmental impact statement regard ing 

P Development Po l i c y  Options Naval O i l  Shale Reserves, G a r f i e l d  County, 
Colorado and has t he  f o l l o w i n g  suggestions f o r  your considerat ion.  This 
environmental impact statement, t o  he lp  i n  makirlg p o l i c y  decisions, should 
inc lude  an e x p l i c i t  d iscussion o f  var ious reasons why t h e  Naval O i l  Shale 
Reserve might be developed. The EIS should analyze the c r i t e r i a  f o r  
deciding whether or  not t h e  Naval O i l  Shale Reserve (NOSR) s h a l l  be 
developed. Such c r i t e r i a  should inc lude the  y e a r l y  l eve l  o f  p r i v a t e  
i ndus t r y  shale o i l  product ion t h a t  would be considered acceptable before a 
decis ion t o  develop NOSR lands would be i n i t i a t e d .  The s p e c i f i c  ob jec t i ves  
f o r  reducing soc i  a1 and environmental impacts t h a t  t he  government would 1 i ke 
t o  achieve dur ing t h i s  process should be enumerated. For instance, DClE 
should consider developing NO% lands p r i m a r i l y  f o r  t h e  purpose o f  promoting L technology which has the  l e a s t  damage t o  the environment. EPA concurs w i t h  
DOE'S recomnendation t h a t  upon a dec is ion by Congress t o  develop t h e  Naval 
O i l  Shale Reserve lands a s i t e  spec i f i c  environmental impact statement would 
be necessary t o  analyze t h e  de ta i l ed  impacts i n  t h a t  regard. 

O f  pr imary concern t o  €PA regard ing the development o f  the o i l  shale 
indus t ry  i s  t he  charac te r i za t ion  o f  p o l l u t a n t s  and the  demonstration o f  
appropr iate con t ro l  technology i n  order t o  ensure a clean industry.  O f  
speci a1 importance i s  t h e  i d e n t i f i c a t i o n  and eventual con t ro l  o f  mate r ia l s  
t h a t  can cause cancer and lung disease. Possible hazards inc lude po ten t i a l  
cancer causing compounds i n  t h e  shale r e t o r t  res idua l  streams and t o x i c  
substances i n  the products and by-products. O f  utmost i n t e r e s t  t o  EPA i s  
t he  po ten t i a l  impact t o  t h e  community a t  l a rge  due t o  t h e  re lease o f  
po l ycyc l i c  organic ma te r i a l s  (POM). A recent  r epo r t  by t he  GAO suggests 
t h a t  exposure t o  POb!'s i n  t h e  o i l  sha le  i ndus t r y  may act  s y n e r g i s t i c a l l y  
w i t h  u l  t r a - v i o l e t  r a d i a t i o n  exposure on the  Colorado p la teau t o  increase the  
r i s k  o f  sk i n  cancer. Such p o t e n t i a l  hea l th  hazards serve t o  r e i t e r a t e  EPA's 
request t h a t  the  Department o f  Energy w i thho ld  the  develop~llent o f  the  naval 
o i l  shale reserve pending t h e  outcome o f  i ndus t r y  i n i t i a t i v e s  i n  t h e  o i l  
shale industry.  Through those i n i t i a l  i n d u s t r y  i n i t i a t i v e s  answers can be 
obtained t o  some of t h e  cu r ren t  unknowns w i t h  respect  t o  t h e  p ro tec t i on  of 
p u b l i c  hea l th  fo r  those invo lved i n  the  product ion of o i l  shale. 

The f i n a n c i a l  r e s u l t s  presented on pages 3-31 t o  3-34 i n d i c a t e  an 
o p t i m i s t i c  f i n a n c i a l  p i c t u r e  f o r  o i l  shale developnlent. F igure 3-11 shows 
t h a t  t he  highest  s e l l i n g  p r i c e  requ i red  by t h e  leas ing case (h ighest  
i ndus t r y  r i s k )  i s  $26 per ba r re l  i n  order t o  r e t u r n  15% t o  i ndus t r y  on t h e i r  



1 investment. This p r i c e  i s  we l l  below the  cur ren t  market. Thus it appears 
t h a t  the f r e e  market system may be s u f f i c i e n t  t o  i n i t i a t e  an o i l  shale 
i ndu s t ry .  

The F ina l  EIS should display, through a comparative analysis, the  

11-3 [ projected t o t a l  costs per ba r re l  associated w i t h  a l l  o f  t h e  a l t e rna t i ves  
considered, not  j u s t  f o r  o i l  shale. This cost  range would be an important 
way t o  present t he  c a p i t a l  resource t radeo f fs  invo lved among t he  
a1 te rna t  i ves. 

r The d r a f t  programmatic impact statement ind ica tes  t h a t  DOE has 
i n i t i a t e d  act ions t o  pursue federa l  reserve water r i g h t s .  The a l t e rna t i ves  
and s p e c i f i c  act ions taken i n  regard t o  t h i s  ac t ion should be included i n  
the  f i n a l  impact statement. EPA suggests t h a t  DOE may wish t o  coordinate 
w i t h  the Water and Power Resources Service t o  see i f  water may be 'ava i lab le  
i n  conjunct ion w i t h  e f f o r t s  t o  reduce Colorado R iver  Sa l i n i t y .  WPRS i s  

, c u r r e n t l y  conducting studies t o  determi ne whether or not  sa l  i ne groundwater 
w i t h i n  t h e  Colorado River  system might be u t i l i z e d  i n  t h e  o i l  shale i ndus t r y  
, as a mechanism f o r  both  reducing s a l i n i t y  and enhancing energy recovery. - - 

EPA concludes t h a t  provided DOE se lec ts  t h e  "no act ion" a l t e r n a t i v e  and 
delays the d e v e l o P ~ ~ - 0 i l  shale reserves, t h i s  ac t ion should be 
ra ted  i n  t h e  category LO-1. This means EPA has no ob ject ions and requ i res  
no add i t i ona l  information, i f  the Department o f  Energy proposes t o  delay the  
development o f  naval o i l  shale reserves u n t i l  t h e  outcome o f  p r i v a t e  
i ndus t r y  i n i t i a t i v e s  are determined. Please contact  Weston W i  1 son o f  my 

C 
s t a f f  a t  FTS 327-4831 i f  we can be o f  f u r t h e r  assistance i n  t h i s  matter. 



RESPONSE SET 11 

11-1 Refer t o  t he  response t o  comment 2-7. 

11-2 The f i n a n c i a l  p i c t u r e  pro jec ted  f o r  o i l  shale development was based 

upon t h e  cos t  f i g u r e s  made pub1 i c  i n  1979 and thus cannot be cornpared 

d i r e c t l y  t o  cu r ren t  market p r i ces  i n  1981 because o f  t h e  h igh  r a t e s  

o f  i n f l a t i o n  experienced i n  the  l a s t  few years. The f i n a n c i a l  p i c t u r e  

pro jec ted  today would suggest p r i ces  i n  t he  range of  20% t o  30% h ighe r  

than those contained i n  t h e  repo r t .  

Analyses which p r o j e c t  f u t u r e  cos ts  and p r i c e s  f o r  syn the t i c  f u e l s  

and o t h e r  commodities a re  i n h e r e n t l y  inexac t  because o f  t he  magnitude 

o f  t h e  u n c e r t a i n t i e s  present  i n  es t ima t ing  t h e  future.  The cos ts  

p ro jec ted  here a re  w e l l  w i t h i n  t h e  range o f  o t h e r  p u b l i c l y  a v a i l a b l e  

est imates by responsib le ana lys ts  and are considered adequate f o r  t h e  

purposes o f  t he  EIS. 

The observat ion t h a t  t h e  r e l a t i o n s h i p  between the  pro jec ted  c o s t / p r i c e  

l e v e l s  f o r  shale o i l  f u e l  products and c u r r e n t  market p r i c e s  may be 

s u f f i c i e n t  f o r  f r e e  market i n i t i a t i o n  o f  an o i l  shale i n d u s t r y  i s  

n o t  uncommon. I t  i s  a  conclus ion t h a t  can be r e a d i l y  drawn upon a  

cursory examination o f  t he  r i s k s  f a c i n g  the  p o t e n t i a l  p r o j e c t  developer 

as he views an unce r ta in  f u t u r e  o f  20 t o  30 years. However, p r i c e  

r i s k  i s  b u t  one o f  a  se r ies  o f  r i s k s  t h a t  r e q u i r e  assessment p r i o r  

t o  a  dec is ion  t o  commit t he  l a r g e  amounts o f  c a p i t a l  necessary f o r  

t h e  implementation o f  a  l a r g e  sca le  syn the t i c  f u e l s  p r o j e c t .  Few 

p r o j e c t  developers appear t o  have s u f f i c i e n t  conf idence i n  t h e  f u t u r e  

and i n  o i l  shale technology t o  i n i t i a t e  development. A con t i nu ing  

percept ion o f  p r i c e  p a r i t y  i n  t h e  f u t u r e  market p lace f o r  shale o i l  

products may not  be a  s u f f i c i e n t  c o n d i t i o n  t o  promote broad scale 

o i  1  shale development. 



11-3 A comparative analysis of the projected total costs per barrel 

associated w i t h  a l l  the EIS alternatives i s  no t  considered to  be 

useful in the context of th is  EIS for NOSR 1. 

The results of private sector consideration of a1 ternatives would 

become evident in the responses the Government would receive t o  an 
invitation by the Government t o  the private sector to  participate in 

the development of the property under specified terms and condi Cilons . 

11-4 Following the resolution of threshold jurisdictional questions (see 

United States v .  District  Court i n  and for  Water Division No. 5 ,  

401 U.S. 527 (1971)), the United States submitted i t s  claims regarding 

water rights for  a NOSR development project in Water Division 5. 

A t  the time the Department of Justice f i l ed  i t s  water claim on behalf 

of various Federal agencies with operations in Water Division No. 5 ,  
i t  was envisioned that  production from NOSR 1 might go as high as 

one million barrels of shale o i l  a day, with a water requirement 

of 200,000 acre f ee t  per year. A pr iori ty date of 1916, the year 

NOSR 1 was withdrawn by the President, was claimed based- on the 

Federal Reserved Water Rights doctrine. Because the water claimed 

for  the NOSRs could n o t  be quantified specifically a t  that time, 

as were the other Federal claims, the NOSRs claims were held in 

abeyance and were not heard on the i r  merits by the appointed Master 

Referee. Substantial quantifications of water requirements have 

been made since the claims were f i r s t  f i l e d ,  and the overall 

production estimates from NOSR 1,have been reduced. 

In i t s  preparation of development options and the Draft Programmatic 

Envi ronmental Impact Statement, the Department of Energy has considered 

the quantity of water which would be necessary to proceed with o i l  

shale production of NOSRs 1 and 3. To date, amended or renewed 

applications for  water have not been f i l ed  in Water Division No. 5. 

In studying a1 ternati  ve sources, the Department i s  a1 so considering 

the possibility of purchasing water from the Ruedi Reservoir by 

negotiating with the Water and Power Resources Service. Another 

alternative i s  to  acquire the water through condemnation. No firm 

commi tments or deci s i  ons have been made. 

11-4 



11-5 No response i s  required for t h i s  comment. This i s  prec ise ly  the  

course of act ion  DOE now proposes regarding NOSR 1 development. 



United States Department of the Interior 
OFFICE OF THE SECRETARY 

WASHINGTON, D.C. 20240 

M r .  Donald Silawsky 
Environmental P r o j e c t  Manager 
Naval Petroleum and O i l  

Shale  Reserves 
Department of  Energy 
Washington, D.C. 20461 

Dear M r .  Silawsky: 

I 
We have reviewed t h e  d r a f t  environmental  s ta tement  f o r  Development 
Po l i cy  Options,  Naval O i l  Sha le  Reserves (NOSR-11, G a r f i e l d  County, 
Colorado. The scope o f  t h e  s ta tement  i s  confusing,  bu t  b a s i c a l l y  
appears  t o  i nc lude  whether t o  develop t h e  35,000-acre NOSR-1 and, 
i f  so ,  under what i n s t i t u t i o n a l  and f i n a n c i a l  mechanisms. It i s  
i n d i c a t e d  t h a t  a s i t e - s p e c i f i c  environmental  s ta tement  i s  being 
prepared f o r  t h e  l e a s i n g  and development of  a p p r o p r i a t e  NOSR-1 
l ands  and i s  t o  be r e l e a s e d  s h o r t l y .  I n  view of  our  ex tens ive  
r e s p o n s i b i l i t i e s  i n  t h i s  a r e a  and t h e  s e r i o u s  concerns w e  have 
r ega rd ing  adequacy o f  t h e  document w e  have reviewed, w e  r e q u e s t  

2-2 [ t h a t  t h i s  Department be a coope ra to r  i n  p r e p a r a t i o n  of both t h e  
f i n a l  s ta tement  f o r  Development P o l i c y  Options and s i t e - s p e c i f i c  
t r a c t  development. - 
It i s  n o t  c l e a r  how t h i s  p roposa l  would r e l a t e  t o  p o s s i b l e  l e a s i n g  
o p t i o n s  now under review by t h i s  Department. The s ta tement  
c o r r e c t l y  n o t e s  I n t e r i o r ' s  r e c e n t  d e c i s i o n  t o  cont inue  t h e  o i l  
s h a l e  pro to type  program by o f f e r i n g  up t o  f o u r  more t r a c t s  t o  
encourage mult i -mineral  development and d i f f e r e n t  p rocess ing  tech-  
no log ie s .  A t  t h e  same t i m e ,  a permanent o i l  s h a l e  l e a s i n g  program 
i s  t o  be developed wi th  l e a s e  s a l e s  p o s s i b l e  i n  Utah be fo re  1987. 
Along wi th  t h i s ,  t h e  15-year moratorium on Federa l  t a r  sands 
l e a s i n g  has  been l i f t e d ,  and we w i l l  e v a l u a t e  p o s s i b l e  l e a s i n g  of 
t r a c t s  i n  Utah. 

Some b a s i c  program concepts need t o  be c l a r i f i e d .  It i s  s t a t e d  
t h a t  development would he lp  a t t a i n  t h e  P r e s i d e n t ' s  g o a l  of 
400,000 b a r r e l s  p e r  day of o i l  s h a l e  product ion  by 1990. Y e t ,  
review o f  t h e  development schedule  i n d i c a t e s  t h a t  no product ion  
would be achieved p r i o r  t o  1990. The f u l l  des ign  c a p a c i t y  of  
50,000 bb l /d  would probably n o t  be a t t a i n e d  u n t i l  1991 o r  1992. 



The s ta tement  t h a t  p o l i c y  developed from t h i s  document w i l l  be 
implemented i f  t h e r e  i s  no meaningful development of p r i v a t e l y  
owned o i l  s h a l e  i n  t h e  nex t  18 months needs t o  be c l a r i f i e d .  The 
t e r m  "meaningful development" has  n o t  been de f ined .  There i s  no 
a n a l y s i s  o f  c u r r e n t  o r  proposed p r i v a t e  o i l  s h a l e  developments 
and t h e  l i k e l i h o o d  t h a t  d e s i r e d  product ion  t a r g e t s  could be 

, ach ieved .  Th i s  i s  a major f a i l u r e  of  t h e  document. 

- 
I n  t h e  d i s c u s s i o n  of  A l t e r n a t i v e  Liquid  Fuel  Sources ,  it is  no t  
clear how t h e s e  would s u b s t i t u t e  f o r  development of NOSR-1 u n l e s s  
DOE i s  cons ide r ing  p o s s i b l e  i n c e n t i v e s  t o  encourage t h e i r  develop- 
ment beyond t h e  l e v e l  which i s  a l r e a d y  underway o r  planned.  
Conservation i s  a l r e a d y  n a t i o n a l  p o l i c y ;  what s p e c i f i c  and p r e s e n t l y  
unused measures are proposed? P r i v a t e  i n d u s t r y  i s  a l r e a d y  a c t i v e  
i n  o i l  s h a l e  development on l ea sed  and p r i v a t e  l ands ;  could t h e  
development proposed f o r  NOSR-1 be c a r r i e d  o u t  on one of  t h e s e  
indus t ry-opera ted  t r a c t s ?  Enhanced O i l  Recovery w i l l  be used 
where t e c h n o l o g i c a l l y  and economically f e a s i b l e ;  perhaps DOE could 
e i t h e r  develop new technology o r  provide  economic i n c e n t i v e s .  A 
program of OCS development i n  t h e  Gulf of Mexico i s  a l r e a d y  being 
conducted by I n t e r i o r ;  it i s  n o t  clear how it could be expanded 
beyond i t s  t echno log ica l  o r  economic l i m i t s .  Tar  Sands w a s  d i s -  
carded a s  an  a l t e r n a t i v e ,  y e t  t h i s  Department i s  cons ide r ing  
p o s s i b l e  leases i n  Utah. L i q u i f a c t i o n  and Biomass/Alcohol a r e  
being a c t i v e l y  pursued by p r i v a t e  i n d u s t r y .  Onshore o i l  and gas  
development w a s  omi t ted ;  w a s  t h i s  d e l i b e r a t e  o r  an o v e r s i g h t ?  I n  
any e v e n t ,  u n l e s s  e x p l o i t a t i o n  of t h e s e  i s  t o  be augmented i n  some 
manner beyond t h e  o therwise  normal l e v e l s  of development, it i s  n o t  
c l e a r  how t h e y  can be i d e n t i f i e d  and eva lua t ed  a s  a l t e r n a t i v e s .  

C These are p r e s e n t l y  being developed. 

Any development of NOSR-1, o r  o t h e r  p r i v a t e  o r  l e a s e d  o i l  s h a l e  
lands  i n  t h e  Rocky Mountain a r e a  w i l l  undoubtedly r e q u i r e  r i g h t s -  
of way o r  o t h e r  l and  use approva ls  by t h i s  Department. Therefore ,  
w e  are concerned t h a t  NEPA documents addres s  our  needs t o  t h e  
e x t e n t  p o s s i b l e .  Besides t h e  q u e s t i o n s  w e  have r a i s e d  r ega rd ing  
scope and a l t e r n a t i v e s ,  w e  have i d e n t i f i e d  t h e  fo l lowing  problems 
i n  r ega rd  t o  s p e c i f i c  r e source  t r ea tmen t .  

The document i s  s i l e n t ,  o r  extremely sketchy a t  b e s t ,  i n  r ega rd  t o  
s e v e r a l  i tems of  major concern i n  e v a l u a t i n g  p o s s i b l e  impacts t h a t  
may acc rue  t o  p u b l i c  l ands  and r e s o u r c e s  i f  development w e r e  t o  
occur .  S p e c i f i c  c o n s i d e r a t i o n  o f  t h e  fo l lowing  i s  mandated by 
Execut ive  Orders and/or  CEQ r e g u l a t i o n s :  

O Flood p l a i n s  o r  f l o o d  hazards  
O Threatened o r  endangered p l a n t  o r  animal  s p e c i e s  
O C u l t u r a l  r e sources  
O Prime o r  unique farmlands 
O Visua l  r e sources  
O Socio-economic c o n s i d e r a t i o n s  
O Wilderness review 



12-5 [ Treatment of w i l d l i f e  resources  is  inadequate ,  both i n  eva lua t ion  
of t h e  impacts from development o f  NOSR-1 and i n  d i scuss ion  of 
o t h e r  a l t e r n a t i v e s .  Analyses as t o  impacts on t h i s  resource a r e  
i n s u f f i c i e n t  t o  provide any r a t i o n a l  b a s i s  of  comparison between 
a l t e r n a t i v e s .  The information a v a i l a b l e  i n  t h i s  s ta tement  n e i t h e r  
prec ludes  nor  l ends  preference  t o  development of  NOSR-1. W e  have 
s e r i o u s  concerns regarding  poss ib le  s e r i o u s  w i l d l i f e  impacts from 
o i l  s h a l e  development and be l i eve  t h i s  should be r e f l e c t e d  i n  any 
environmental review of  such p r o j e c t s .  This i s  a new technology 
and t h e  e f f e c t s  on w i l d l i f e  and t h e  environment t h a t  support  it are 
not  known. Much research and development remains t o  be done f o r  

. both p i l o t  and commercial o i l  s h a l e  opera t ions .  We recommend t h a t  
development o f  NOSR-1 be handled under s t r i n g e n t  environmental 
s t i p u l a t i o n s  which mandate t h a t  t h e  f u l l  environmental consequences 
o f  development be monitored f o r  i d e n t i f i c a t i o n  and p o s s i b l e  
mi t iga t ion .  

The d r a f t  misstates the s i t u a t i o n  regarding  l o s s  of p u b l i c  revenue 

"-6 [ i f  t h e  government w e r e  t o  own a l l  o r  p a r t  of  t h e  development 
p r o j e c t  (page 3-25) .  The severance t a x  and mineral  lease r o y a l t y  
refunds t o  t h e  S t a t e  would a l s o  be a f f e c t e d  by government ownership. 
These r e c e i p t s  are the primary funding of S t a t e  programs, t o  a s s i s t  
communities a f f e c t e d  by energy development, and t h e i r  l o s s  deserves 
more d iscuss ion .  

The proper ty  t a x  is t h e  most important source of revenue f o r  dea l ing  
with impacts and i t s  l o s s  would r e q u i r e  a s i z a b l e  program of s p e c i a l  
Federal  a s s i s t ance .  Payment i n  Lieu of  Taxes (PILT) cannot be con- 
s ide red  even p a r t i a l  compensation f o r  such a l o s s .  Any PILT t h a t  
Gar f i e ld  County a l r e a d y  r e c e i v e s  would be unaffected by f u t u r e  
development of Federa l  lands ,  as payments are based on "ent i t lement"  
ac res .  It is no t  clear t h a t  t h e  NOSR-1 i s  en t i t l ement  land as 
s p e c i f i e d  by Publ ic  Law 94-565. 

12-7(A) The need f o r  a n e t  energy a n a l y s i s  of  t h e  proposal  and a l t e r n a t i v e s  C w a s  recognized but  was not  presented.  Other impacts i d e n t i f i e d  
1 2 - 7 ( ~ [  rece ived  only cursory  t rea tment .  The conservat ion a l t e r n a t i v e  was 

l i m i t e d  t o  only motor f u e l s  used i n  automobiles. Cer ta in ly ,  o t h e r  
conservat ion measures would "produceft l i q u i d  f u e l  by reduced con- 
symption. Publ ic  t r a n s i t ,  a l t e r n a t i v e  f u e l s  f o r  e l e c t r i c  power 

12-7 ( C )  genera t ion  (coa l ,  r e f u s e ,  o r  wood waste) o r  a d d i t i o n a l  h y d r o e l e c t r i c  
power production w e r e  no t  addressed. S imi la r ly ,  t h e  use of nuc lea r  
f u e l  t o  ffproduceff l i q u i d  f u e l  by conservat ion was not  addressed. It 
i s  obvious t h a t  t h e  range of a l t e r n a t i v e s  i s  a r t i f i c i a l l y  narrow. 

I n  t e r m s  of impact a n a l y s i s ,  development of t h e  NOSR-1 could involve 
technology o t h e r  than  room and p i l l a r .  The v a r i e t y  of  i n  s i t u  
processes  should be analyzed. I n  o t h e r  words, NOSR-1 development 
involves more than  Federal  f i n a n c i a l  p a r t i c i p a t i o n .  



C 

The comparison of  a i r  p o l l u t i o n  emiss ions  and water  requi rements  
between t h e  NOSR-1 and t h e  Colony O i l  Sha le  P r o j e c t ,  which i s  used 
as a technology a l t e r n a t i v e ,  appears  c r i t i c a l l y  f lawed. The a i r  
p o l l u t i o n  emiss ions  f o r  t h e  NOSR-1 development a r e  r e p r e s e n t e d  as 
ranging  from one-half  t o  o n e - f i f t h  o f  t h e  emiss ions  from t h e  
Colony Development (pages  3-13, 3-14, 5-3, and 5-15). This  compari- 
son may be b i a sed  by t h e  i n c l u s i o n  of  s h a l e  o i l  upgrading f a c i l i t i e s  
f o r  t h e  Colony o p e r a t i o n  and no upgrading f a c i l i t i e s  f o r  t h e  NOSR-1 
development. W e  recommend t h a t  t h e  emiss ions  f o r  Colony be based 
on d a t a  provided i n  t h e  Prevent ion  o f  S i g n i f i c a n t  D e t e r i o r a t i o n  
(PSD) permi t  and no t  on d a t a  provided i n  t h e  Colony environmental  
s ta tement .  Water requi rements  f o r  t h e  NOSR-1 a r e  r e p r e s e n t e d  as 
one-half t h e  wate r  requi rements  f o r  t h e  Colony development (pages  - 3-17, 5-4, and 5-15). The r a t i o n a l e  f o r  t h i s  i s  n o t  c l e a r .  

Comparisons should be made o f  r e sou rce  recovery  between t h e  
d i f f e r e n t  technology a l t e r n a t i v e s .  The comparison of any l i q u i d -  
f u e l  development o p t i o n s  should c o n s i d e r  t h e  u l t i m a t e  recovery  
e f f i c i e n c y  o f  t h e  i n -p l ace  r e sou rce  i n  a d d i t i o n  t o  t echno log ie s  
t h a t  may be more envi ronmenta l ly  f a v o r a b l e .  

We a p p r e c i a t e  t h e  oppor tun i ty  t o  review and comment on t h i s  document 
Our s t a f f  i s  a v a i l a b l e  t o  assist as a p p r o p r i a t e  i n  t h e  a r e a s  where 
we have expressed  concern.  I n  a d d i t i o n ,  w e  would l i k e  t o  meet w i th  
your staff as soon as p o s s i b l e  t o  d i s c u s s  t h e  scope and c o n t e n t  of 
t h e  s i t e - s p e c i f i c  environmental  s ta tement  f o r  development o f  NOSR-1. 
This  should ensure  e f f e c t i v e  coobdina t ion  between ou r  two d e p a r t -  
ments a t  an e a r l i e r  s t a g e  of  t h i s  p r o j e c t  phase.  P l ea se  c o n t a c t  
Tom Loomis, Of f i ce  of  Environmental P r o j e c t  Review (343-8661) t o  
a r r ange  a mutual ly  ag reeab le  meeting t i m e  and p l ace .  



SPECIFIC COMMENTS 

r 
Page 1-5 states t h a t  Appendix E c o n t a i n s  a l i s t  of  i s s u e s  r a i s e d  
a t  t h e  February 5 t h  and 7 t h  scoping meetings.  There i s  no such l i s t 4  

Page 1-7, !!High l and  use  f o r  b iomass/a lcohol  i s  due t o  t h e  l a r g e  
number of  i n d i v i d u a l  p l an t s . ' '  The s u b j e c t  matter of  t h e  paragraph 
i n  which t h i s  sen tence  appears  may l e a d  some r e a d e r s  t o  b e l i e v e  t h a t  
t h e  "p l an t s t1  mentioned are t h e  k inds  t h a t  grow and c o n t a i n  ch loro-  
p h y l l .  Th i s  i s  n o t  t r u e ;  t h e  "p l an t s "  are i n d u s t r i a l .  

Page 3-13. The v e r t i c a l  scale of each  graph should be i n  u n i t s  of 
1,000 t o n s  p e r  year .  

Page 3-16. There i s  no d e s c r i p t i o n  i n  t h e  environmental  s t a t emen t  
of t h e  "most wa te r - in t ens ive  process"  be ing  cons idered  f o r  t h e  
NOSR-1. 

I Page 3-17. The s i n g l e  a s t e r i s k  f o o t n o t e  d i s c u s s e s  enhanced o i l  
recovery  (EOR), y e t  i s  p laced  i n  t h e  OCS column. 

12-10 

Page 3-17. The land  use  requi rements  legend d e f i n e s  areas f o r  
f a c i l i t i e s  and s o l i d  w a s t e  d i s p o s a l ,  y e t  o n l y  s o l i d  w a s t e  d i s p o s a l  
ac reages  are i n d i c a t e d  f o r  t h e  llNOSR" and "Other O i l  Shale" columns. 

Page 3-17. There has  been no i n d i c a t i o n  i n  t h e  s t a t emen t  n a r r a t i v e  
t h a t  o t h e r  t echno log ie s  are be ing  cons idered  f o r  development o f  t h e  
NOSR-1. 

Page 3-18. The " A v a i l a b i l i t y  o f  Water f o r  O i l  Sha le  and Coal 
Gas i f i ca t ion f1  r e f e r e n c e  should  i n c l u d e  a u t h o r  (Colorado Department 
of Na tu ra l  Resources) and d a t e  (October 1979) .  

1 Page 4-1. Grand Val ley Colorado,  i s  l o c a t e d  southwest  of  NOSR-1. 
It may be noted t h a t  t h e  community o f 'Grand  Val ley h a s  r e c e n t l y  
changed i t s  name t o  Parachute .  

C Page 4-4, paragraph 2 .  The d i s c u s s i o n  on v e g e t a t i o n  needs t o  
12-11 d i s c u s s  rare p l a n t  s p e c i e s  l i s t e d  o r  be ing  cons idered  f o r  Federa l  

l i s t i n g  found on Naval O i l  Sha l e  Reserve. 

C Page 4-7. The s t a t emen t  t h a t  " t h e r e  are no f a u l t s  i n  t h e  bas in"  
12-12 is i n c o r r e c t .  There are s e v e r a l  p e r s i s t e n t  nor thwes t - t rending  

en echelon f a u l t  systems i n  t h e  Piceance Basin.  

Page 5-5, paragraph 3. Discuss ion  about p roces s ing  w a t e r  needs t o  
i n c l u d e  p o s s i b l e  impacts o f  f l u o r i d e  and boron. These chemicals  
w e r e  l e f t  o u t  o r  on ly  mentioned b r i e f l y .  They should be d i scussed  
i n  d e t a i l .  

12-14 C Page 5-6. Discuss ion l e f t  ou t  f l u o r i d e ,  a most impor tan t  l e a c h a t e .  



12-15 c Page 5-7, paragraph 2 .  Discuss ion on land  use be ing  e f f e c t e d  d i d  
n o t  d i s c u s s  w i l d l i f e  h a b i t a t  be ing  l o s t  i n  u t i l i t y  c o r r i d o r s .  

Page 5-7. "The hazards  g e n e r a l l y  a s s o c i a t e d  wi th  c o a l  mining.. . . 
are l e s s  l i k e l y  t o  occur  i n  o i l  s h a l e  mining ..." We could ag ree  
w i th  t h i s  s t a t emen t  i f  it p e r t a i n e d  t o  roof  f a l l s ,  would ques t ion  
it i f  it p e r t a i n e d  t o  d u s t ,  and w e  d i s a g r e e  w i th  i t s  a p p l i c a t i o n  
t o  methane gene ra t ion ,  f i r e  o r  exp los ions .  

C Page 5-7. Land use impacts  should a l s o  i nc lude  powerline c o r r i d o r s  
12-17 and s i t e  a c c e s s  r o u t e s  (Parachute  Creek o r  Cow Creek).  These a r e  

d i scus sed  f o r  Colony o p e r a t i o n s  (pages  5-17 and 5-19). 

Page 5-8, Ecosystem. Did n o t  d i s c u s s  r a p t o r  h a b i t a t .  The Coloradc 
River  c u t t h r o a t ,  a state endangered s p e c i e s  and under review f o r  
Federa l  l i s t i n g ,  w a s  n o t  mentioned. The e n t i r e  d i s c u s s i o n  o f  t h e  
environmental  ecosystem i s  ex t remely  b r i e f  and needs more developme 

Page 5-15. Table  5-5 on ly  p r e s e n t s  one produc t ion  l e v e l ,  a l though  12-19 C th e  n a r r a t i v e  i n d i c a t e s  t h a t  t w o  p roduc t ion  l e v e l s  a r e  p resen ted .  

12-20 c Page 5-16, paragraph 4. Parachute  Creek c o n t a i n s  Colorado River  
c u t t h r o a t  t r o u t  which i s  a  s t a t e  l i s t e d  endangered s p e c i e s .  

- 
Page 5-18, Ecosystem Impacts.  The d i c u s s i o h  on p l a n t  s p e c i e s  needs 
t o  be amended as fo l lows:  Two s p e c i e s  Phace l i a  submutic,  s co rp ion  
weed and Fes tuca  dasyc lada ,  sedge f e scue  a r e  be ing  revsewed f o r  
Federa l  l i s t i n g  and do occur  i n  t h e  r eg ion .  The s t a t e  l i s t e d  spec i  
Aquilequa barnabyi ,  Uin ta  Basin hookless  c a c t u s ,  may a l s o  occur  i n  
t h e  Naval O i l  Shale  Reserve. Also ,  i n  c a s e  o f  an upse t  c o n d i t i o n ,  
you would p o s s i b l y  damage a i r  and water  by p o l l u t i o n .  This  would 
e f f e c t  t h e  w i l d l i f e .  Tn t h e  d i s c u s s i o n ,  it says  t h e r e  w i l l  be no - e f f e c t .  

n 

Page 5-19, paragraph 1. Discuss ion  on c o n s t r u c t i o n  and e f f e c t s  on 
f i s h  popu la t ions  i n  Parachute  Creek due t o  s i l t a t i o n  s t a t e s  t h a t  
t h i s  e f f e c t  would be temporary.  This  i s  i n c o r r e c t  s i n c e  a q u a t i c  
f i s h  food organisms w i l l  con t inue  t o  be c o n s t a n t l y  e f f e c t e d  by 
s i l t a t i o n .  If t h i s  impact  con t inues  down dra inage  t o  t h e  Colorado 

c. 
River ,  it may e f f e c t  endangered f i s h  s p e c i e s  i n  t h e  r i v e r .  

. r Page 5-24. Line 16 does  n o t  i nc lude  t h e  "BPD" produc t ion  l e v e l .  

12-23 Page 5-27. Table 5-7 f o o t n o t e  should be "90 pe rcen t  of t h e  HC 1 va lues .  

Page 5-29. Discuss ion on Ecosystem Impact. There i s  no r e a l  way 
t o  make adequate  comparisons w i th  o t h e r  energy o p t i o n s .  This  
d i s c u s s i o n  i s  without  d a t a  f o r  comparison wi th  t h e  Naval O i l  Shale  
Reserve op t ion .  



Page 5-35, Ecosystem Impacts.  See s ta tement  f o r  page 5-29. 

r Page 5-37. There i s  confus ion  whether t h e  biomass r e f e r e n c e  ca se  
c o n s i s t s  o f  15  p l a n t s  o r  1 4  p l a n t s .  

Page 5-38. I n  t h e  n a r r a t i v e  and i n  Table 5-10 t h e r e  i s  confusion 
r ega rd ing  15 o r  1 4  biomass p l a n t s .  

C Page 5-41, Ecosystem Impacts.  There i s  no founda t ion  given f o r  
12-26 t h e  s p e c u l a t i o n  t h a t  co rn  w i l l  degrade t h e  a i r  more t h a n  o t h e r  

c rops .  Th i s  s u b j e c t  needs t o  be expanded. 

Page 5-47. W i l d l i f e  management and r e c r e a t i o n a l  use a r e  n o t  
12-27 c i s c u s s e d  f o r  any op t ion  f o r  t h e  s o c i a l  economic s c e n a r i o s .  

12-28 
Page A-1. Green River Formation o i l  s h a l e  i s  of  T e r t i a r y  age  and 
n o t  Devonian o r  Mis s i s s ipp ian .  

Page A-2,  paragraph 2 .  Did n o t  d i s c u s s  s t a t u s  o f  rare p l a n t  spec ies  
occu r r ing  on t h e  t r a c t .  The d i s c u s s i o n  o f  endangered w i l d l i f e  
s p e c i e s  i s  mis leading.  The s p e c i e s  i d e n t i f i e d  are e i t h e r  t r a n s i e n t s  
t o  t h e  a r e a  o r  are on ly  p o s s i b l e  r e s i d e n t s  o f  t h e  r eg ion .  Golden 
e a g l e s  occur  i n  t h e  area. They are provided p r o t e c t i o n  by t h e  Bald 
and Golden Eagle Ac t ,  y e t  no d i s c u s s i o n  of  p o s s i b l e  d e t r i m e n t a l  

C 
impacts  o f  development o f  t h e  Naval O i l  Sha le  Reserve i s  p re sen ted .  

C Page B-6. It i s  i n d i c a t e d  t h a t  t h e  NOSR-1 technology and des ign  
12-30 i n c l u d e s  an upgrading p l a n t ,  bu t  t h i s  i s  n o t  s t a t e d  i n  t h e  n a r r a t i v e  

on pages 5-2, 5-3, C - 1 ,  and C-2.  
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12-1 Refer t o  the  responses t o  comments 2-6 and 2-7. 

12-2 DO1 and DOE agreed t o  an informal cooperat ive arrangement i n  prepar ing 

t h i s  f i n a l  EIS whereby DO1 reviewed t h e  f i n a l  document p r i o r  t o  

p u b l i c a t i o n  and reconmended rev i s ions ,  which were made by DOE. 

Any fu ture  NEPA compliance work f o r  NOSR 1 w i l l  be coordinated w i t h  

D O I  . 

12-3 See the  response t o  conment 3-5. 

12-4 The quest ion regarding a1 t e r n a t i v e  1  i q u i d  fuel sources being va l  i d  

a1 te rna t i ves  r a i s e s  a  s i g n i f i c a n b  issue if viewed a t  the  na t iona l  

l e v e l .  The document i t s e l f  mentions t h i s  iissue i n  Sect ion 2. 

When viewed i n  t h e  context  o f  a  NOSR o i l  shale programmatic E I S ,  

which i s  requ i red  t o  be b a s i c a l l y  .an environmental document, t he  

comparison o f  a1 t e r n a t i v e  1  i q u i d  f u e l s  i n  terms o f  t h e i r  environmental 

impacts seems both  l o g i c a l  and appropr iate.  

12-5 As ind i ca ted  on p. 4-13, t h e  d iscussion o f  NOSR 1 f l o r a  and fauna was 

o f  necessi ty  general ized i n  the  EIS s ince s i t e - s p e c i f i c  s tud ies  were 

t o  be performed l a t e r  and reported i n  a  s i t e - s p e c i f i c  NEPA document. 

S i t e - s p e c i f i c  data on f l o r a  and fauna have been obtained s ince the  

d r a f t  was w r i t t e n  and have been inc luded i n  the  f i n a l  document. 

This expansion w i l l  mean t h a t  t he  desc r ip t i on  of e x i s t i n g  w i l d l  i f e  
C 

and w i l d l  i f e  impacts i s  more d e t a i l e d  fo r  the. NOSR case than fo r  

o ther  a1 te rna t i ves .  This i s  considered appropr iate s ince (1)  NOSR 

development i s  the  pr imary a c t i o n  being considered by the  E I S ,  (2)  

1  ess-than-general descr ip t ions  o f  t he  s i t e s  a f fec ted by the  reference 

case a1 t e r n a t i  ves woul d  cease t o  be representat i-ve o f  the  1  ocat ions 

which those a1 te rna t i ves  may a f f e c t ,  and (3) d e t a i l e d  EISs a re  

a v a i l a b l e  f o r  many o f  t he  a l t e r n a t i v e s  o the r  than NOSR 1 development. 



12-6 No revenue t o  l o c a l  government i s  c u r r e n t l y  der ived from the  NOSR 

t r a c t .  Under c u r r e n t  Federal Law, a1 1 moneys accru ing  t o  t h e  Un i ted  

States from lands w i t h i n  t h e  Naval Petroleum Reserves are  deposi ted 

i n the  Treasury as "mi scel 1 aneous r e c e i  p t s  . " 
It i s  t r u e  t h a t  t h e  Naval Petroleum Reserves, i n c l u d i n g  NOSR, are  n o t  

p a r t  o f  t he  en t i t l emen t  lands from which Colorado count ies  rece i ve  

payments on p u b l i c  lands under Pub l ic  Law 94-565, payment i n  l i e u  o f  

taxes (PILT) , t h e  Mineral Lands Leasing Act,  t he  Tay lor  Grazing Act,  

t h e  Federal Power Act, and from the  Uni ted States Forest  Service. 

Cur ren t ly ,  G a r f i e l d  County receives t h e  maximum PILT payment a1 lowed 

by a formula based on popu la t ion  and acres o f  e n t i t l e m e n t  l and  i n  

t he  county. To ta l  revenue i n  1980 t o  t h e  county f o r  e n t i t l e m e n t  lands 

was $550,000. $22,800 was f o r  payment i n  l i e u  o f  taxes; t h e  balance 

was der ived p r i m a r i l y  from revenue from mineral  l e a s i n g  and graz ing  

permi ts  . 
Revenues t o  l o c a l  government u n i t s  which may become a v a i l a b l e  i n  t he  

fu tu re  w i t h  development of t he  NOSR t r a c t  w i l l  depend on the  develop- 

ment pol  i c y  se lec ted  (e.g., leas ing ,  e t c . )  , if any development o p t i o n  

i s ,  i n  fac t ,  selected, and the  terms and cond i t i ons  incorpora ted  i n  , 

t h e  implementat ion o f  t he  selected development p o l i c y .  

12-7A Refer t o  response 3-8. 

12-7B Impacts were i d e n t i f i e d  and analyzed i n  a way which could be app l i ed  

c o n s i s t e n t l y  f o r  a l l  a1 t e r n a t i v e s  t o  p rov ide  a common bas is  f o r  

dec i s ion  making. The l e v e l  o f  ana lys i s  presented i s  thought  t o  be 

adequate f o r  t h e  programmatic decis ions t o  be made. Several s p e c i f i c  

analyses have been expanded and/or rev i sed  i n  response t o  o t h e r  comments. 

De ta i l ed  impact analyses o f  NOSR development w i  11 be performed p r i o r  

t o  i n i t i a t i o n  o f  development when s i t e -  and p r o j e c t - s p e c i f i c  i n f o r -  

mation i s  ava i l ab le .  



The a1 te rna t i ves  used were selected because they a1 1  produced ( o r  

conserved) l i q u i d  f u e l  d i r e c t l y .  I n  ou r  opin ion,  t he  conservat ion 

a l t e r n a t i v e  selected was a  reasonable rep resen ta t i ve  of l i q u i d  f u e l  

conservat ion concepts i n  terms o f  environmental impacts, a1 though 

there  are no o f f - s e t t i n g  impacts t h a t  would be present i n ,  say, mass 

t r a n s i t .  Subst i tu t ion ,  such as the  use o f  nuclear  fue l  , hydroe lec t r i c  

power, and the  l i k e ,  ins tead o f  a  l i q u i d  fue l ,  as suggested i n  the  

comment, would expand the  document t o  inc lude a l l  poss ib le  energy 

sources, s u b s t i t u t i o n s  , and conservat ions. Even i f  such an ana lys is  

were p r a c t i c a l ,  DOE be l ieves  t h a t  i t  would obscure t h e  i n t e n t  

o f  t he  document. 

12-7D Our ana lys is  of o i l  shale min ing methods on NOSR 1 has ind i ca ted  

t h a t  room-and-pi l lar underground mining i s  by f a r  the  most s u i t a b l e  

fo r  t h a t  p a r t  o f  the  Piceance Basin. I n  s i t u  processes were analyzed 

and were found t o  be less  des i rab le  f o r  the  NOSR resource. 

12-8 The data from the  Colony PSD permi t  were used i n  the  f i n a l  E I S .  

Data f o r  water requirements are accurate f o r  the  processes used f o r  

NOSR and Colony. The d i f f e rences  i n  t h e  types o f  processes used f o r  

each case account f o r  t he  d i f f e r i n g  water requirements. 

12-9 U l t ima te  recovery o f  in -p lace resource i s  n o t  an accurate measure 

o f  e f f i c i e n c y .  The recovery o f  an in-p lace resource var ies  w i t h  

economics and technology development, It i s  a. cons tan t l y  changing 

parameter and does no t  lend i t s e l f  t o  decision-making i n  a  t ime frame 

such as t h a t  considered by t h i s  E I S .  

12-10 E d i t o r i a l  changes have been made i n  the  sect ions i nd i ca ted  i n  the  

comnent . 

12-11 See response t o  cornnient 12-5. 

12-10 



12-12 This comnent co r rec t l y  notes t h a t  the d ra f t  E I S  statement 

t ha t  " there are no fau l t s  i n  the basin" i s  incor rect .  

The Piceance Basin, the s t r uc tu ra l  basin which contains o i l  shale 

deposits i n  several locat ions,  does have a prominent system o f  f a u l t s  

t ha t  crosses the basin about 20 miles northwest o f  the NOSR 1 property. 

Regular i ty  o f  s t ruc tu re  contours w i t h i n  the  Reserve suggest t h a t  

la rge f a u l t s  are probably not  present i n  the  NOSR. One small f a u l t  

i s  located on the NOSR i n  an extreme northwest area o f  the Reserve. 

This f a u l t  i s  1500 feet long on a e r i a l  photos and i s  not  considered 

a  hazard t o  development, but  may provide a  channel f o r  the f low o f  

water i n t o  underground shale mining operations i n  the v i c i n i t y  o f  

the property. No la rge  f a u l t s  are found on the NOSR. There are no 

r e s t r i c t i o n s  ant ic ipated on mine locat ions due t o  f a u l t s  i n  the area. 

12-13 The po ten t ia l  hazards o f  a  process water s p i l l  were addressed i n  

general terms. Discussion o f  spec i f i c  pol 1  utants such as f luor ides 

o r  boron i s  more appropr iate t o  a  s i t e - spec i f i c  E I S .  

12-14 The soluble f l u o r i d e  compounds i n  any leachate o f  spent shale are 

intended t o  be included i n  the group re fe r red  t o  as "dissolved sol ids."  

Discussion o f  any of the f l uo r ides  o r  the group as a  whole i s  more 

appropriate t o  a  s i t e - spec i f i c  E IS .  

12-15 The ecological impacts sect ion and land use sect ion 

were revised t o  include a b r i e f  discussion o f  c o r r i d o r  impacts. 

Spec i f ic  hab i ta ts  t o  be a f fec ted  by co r r ido rs  cannot be addressed i n  

t h i s  document since the l oca t i on  o f  co r r ido rs  i s  unknown. 

12-16 The statement on page 5-7 o f  the d r a f t  EIS i s  supported by a  la rge  

volume o f  l i t e r a t u r e  on the subject. A good referewce i s  the paper 

" O i l  Shale Mining - Plans and Pract ices" by Robert B. Crookston and 

David A. Weiss. 

12-17 The discussion of land use impacts has been modif ied t o  address 

t h i s  comment, i.e., land use impacts o f  u t i l i t y  cor r idors ,  

access cor r idors  and pipe1 ine  co r r ido rs  have been mentioned. 



12-18 The d iscuss ion  o f  ecology has been expanded and addresses the  r a p t o r  

h a b i t a t  and Colorado R iver  Cut th roa t .  

12-19 Table 5-5 has been modi f ied  t o  i nc lude  t h e  200,000 bpd product ion 

1 eve1 . 

12-20 Revisions t o  t h i s  sec t i on  address these issues. 

12-21 It i s  n o t  c l e a r  whether t he  comment i n  i n d i c a t i n g  the  presence o f  

t h e  scorp ion  weed and the  sedge fescue on the  Colony proper ty  o r  i n  

t he  general ized region. Since the  d iscuss ion  of  endangered p l a n t  

species r e f e r s  t o  the  Colony proper ty  only ,  i t  w i l l  cont inue 

t o  r e l y  upon i n fo rma t ion  s p e c i f i c  t o  t he  Parachute Va l ley .  However, 

t he  d iscuss ion  o f  vegeta t ion  on the  NOSR 1 proper t y  was rev i sed  

t o  i nc lude  recent  o n s i t e  survey r e s u l t s .  Amoqg o the r  th ings ,  t he  

Festuca dasyclada and the  Aqu i leg ia  barnebyi were observed on the  

NOSR 1 property .  

12-22 This sentence was modif ied f o r  g rea te r  c l a r i t y .  It i s  n o t  ev ident  

t h a t  t he  e f f e c t s  on s i l t a t i o n  w i l l  be permanent s ince  natura l  stream 

a c t i o n  i s  capable o f  removing excess s i l t  over  t ime and because the  

stream i s  p e r i o d i c a l l y  stocked. Obviously an extre~i ie  increase i n  

s i l t a t i o n  above normal r a t e s  cou ld  have a devasta t ing  e f f e c t  on 

aquat ic  species. However, proper c o n t r o l s  should be capable o f  

p revent ing  i no rd ina te  sedimentat ion ra tes .  

12-23 E d i t o r i a l  changes have been made. 

12-24 The i n fo rma t ion  presented i n  t h i s  sec t i on  i s  intended t o  descr ibe 

the  most s i g n i f i c a n t  p o t e n t i a l  ecosystem impacts associated w i t h  

OCS o i l  d r i l l i n g  i n  t he  G u l f  o f  Mexico. The l a c k  o f  e a s i l y  comparable 

data v i s -a -v i s  NOSR 1 i s  p r i m a r i l y  t he  r e s u l t  o f  major d i f fe rences i n  

t he  types o f  ecosystems which a r e  addressed i n  the  two cases ( t e r r e s t r i a l  

and marine).  It i s  be1 ieved t h a t  t he  major issues were adequately 

addressed i n  t h e  OCS d iscussion.  See a l so  response t o  12-5. 



12-25 The t e x t  has been modif ied t o  c l a r i f y  the s i tua t ion .  

12-26 The discussion does no t  assume t h a t  the  corn degrades a i r  q u a l i t y  more 

than the c u l t i v a t i o n  o f  other crops. However, since the production of 

ethanol by the methods described would requ i re  corn cu l t i va t i on ,  the 

associated a i r  qual i t y  impacts (par t i cu la tes ,  etc.  ) must be included 

as an impact o f  t h i s  a l te rna t i ve .  As discussed i n  the "Major 

Uncerta int ies" section, corn used f o r  ethanol may i n  f a c t  come from 

land which a1 ready produces corn (o r  o ther  crops). The f ug i t i ve  

emissions from t h i s  land would no t  represent increases i n  a i r  qual i t y  

degradation over cur rent  1 eve1 s . Nevertheless they do represent 

emissions which are associated w i t h  the biomass a l te rna t i ve .  

12-27 Outdoor recreat ion resources i n  the NOSR 1 study area (Rio Blanco, 

Mesa, and Gar f ie ld  County), p a r t i c u l a r l y  the White River National 

Forest, could be adversely impacted by heav i ly  i n t e n s i f i e d  use on the 

pa r t  o f  new in-migrant work force populations. National f o res t  

personnel i n  R i f l e  i n  western G a r f i e l d  County have p u b l i c l y  expressed 

t h e i r  concern t h a t  f o res t  and.wilderness lands i n  prox imi ty  t o  NOSR 1 

are already subject t o  overuse as a r e s u l t  of new populat ion growth i n  

the Rocky Mountain Regions. 

12-28 Text has been amended. 

12-29 Revisions t o  the descr ip t ion o f  the a f fec ted environment (Chapter 4, 

Section 4.1) respond t o  t h i s  comment. 

12-30 The discussion o f  the NOSR reference case p l an t  has been amended t o  

more c l e a r l y  describe the upgrading process. 



COMMENT SET 13 

The Department o f  the  I n t e r i o r  has requested t h a t  Comment l e t t e r  13 

not  be included i n  t h e  f i n a l  EIS.  A l l  comnents i n  t h i s  s e t  were 

reviewed by DOI's Washington s t a f f ,  and included i n  Comment s e t  12 

as appropri a t e .  



RESPONSE SET 14 

Comnent se t  14 was an in fo rma l ly  t ransmit ted s e t  o f  grammatical 

and e d i t o r i a l  suggestions which have been. incorporated i n  the 

f ina l  E IS .  



REGION VIII 

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT 
REGIONALIAREA OFFICE , t c ~ l ' . i ' E D  

EXECUTIVE TOWER - 1405 CURTIS ~ E E T  

DENVER, COLOR AD 8020 $ 12 02 \:iV:'80 
October 28, 1980 

.-. n IN REPLY R E F E R  TO: 
W F C  jtaH.n -.t. 

8SOQ 

M r .  C.M. Wong 
U. S. Department of Energy 
Federal Building, Room 3344 
12th  & Pennsylvania Avenue, N.W. 
Washington, D. C. 20461 

Dear M r .  Wong: 

Thank you f o r  the  opportunity t o  review and comment on t h e  d r a f t  Environmental 
Impact Statement (EIS) DOE/EIS-0068, Programmatic Development Policy Options, 
Naval O i l  Shale Reserves, Garf ie ld  County, Colorado. 

Your d r a f t  has been reviewed with s p e c i f i c  considerat ion f o r  the a reas  of 
r espons ib i l i ty  assigned t o  the  Department of Housing and Urban Development (HUD). 
The review considered t h e  proposal 's  compat ib i l i ty  wi th  l o c a l  and regional  
comprehensive planning and impacts on urbanized areas .  

C 

Our review found t h a t  the  socioeconomic impacts on t h e  l o c a l  community of R i f l e ,  
Colorado were not  adequately addressed. Enclosed a r e  the  agreed t o  s t i p u l a t i o n s  
made by Mobil O i l  Corporation, i n  regard t o  the  energy impacted community of 
G i l l e t t e ,  Wyoming. These s t i p u l a t i o n s  should a l s o  a l e r t  you t o  a r e a s  of impact 
which need more discussion i n  your EIS. It i s  suggested t h a t  t h e  Mobil s t i p u l a -  

L 
t ions  be considered by a l l  energy companies. 

I f  you have any quest ions regarding these  comments, please contact  M r .  Carrol l  F. 
Goodwin, Area Environmental Clearance Officer ,  a t  FTS 327-3102 i n  Denver. 

Sincerely,  

Director  
Program Planning and Evaluation 

Enclosure 

AREA OFFICE 
DENVER,  COLORADO 



SEPTEMBER 19, 1980 

TO: A L L  INTERESTED PARTIES: 

THE DRAFT ENVIRONMENTAL IMPACT STATEMENT ( E I S )  ON THE PROPOSED 

ROJO CABALLOS MINING AND RECLAMATION PLAN I S  ENCLOSED FOR YOUR REVIEW 

AND COMMENT. 

REGION V OF THE OFFICE OF SURFACE MINING (OSM), AS THE LEAD FEDERAL 

AGENCY, AND THE U'. S. GEOLOGICAL SURVEY (USGS) PREPARED T H I S  DOCUMENT. 

THE ASSISTANT SECRETARY OF THE INTERIOR FOR ENERGY AND MINERALS WILL USE 

T H I S  DOCUMENT AND OTHER INFORMATION TO MAKE A DECISION ON MOBIL O I L  CORPORATION'S 

APPLICATICIN TO MINE COAL ON FEDERAL LAND I N  GILLETTE, WYOMING. THE DEPARTMENT 

I S  REQUIRED TO MAKE A DECISION ON A COMPLETE MINE PLAN APPLICATION BASED ON 

A WRITTEN F INDING THAT THE COMPANY HAS COMPLIED WITH SECTION 5 1 0  OF THE 

3URFACE M I N I i i G  CONTROL AND RECLAMATION ACT OF 1 9 7 7  (P  .L. 9 5 - 8 7 ) .  

THE ALTERNATIVE ACTIONS THAT HAVE BEEN EVALUATED I N  T H I S  E I S  ARE: 

. APPROVAL OF THE MINING AND RECLAMATION PLAN WITH STIPULATIONS REQUIRED 

BY STATE AND FEDERAL LAW AND A S,TIPULATION TO MIT IGATE SOCIO-ECONOMIC 

IMPACTS 

. APPROVAL OF THE MINING AND RECLAMATION PLAN WITH STIPULATIONS REQUIRED 

BY STATE AND FEDERAL LAW 

. DISAPPROVAL OF THE MINING AND RECLAMATION PLAN 

. DEFER ACTION 

. NO ACTION 

THE E I S  I D E N T I F I E S  THE DEPARTMENT'S CURRENT PREFERRED ALTERNATIVE AS 

APPROVAL OF THE MINING AND RECLAMATION PLAN WITH THE STIPULATION REQUIRED 

BY STATE AND FEDERAL LAW AND A STIPULATION TO MIT IGATE SOCIO-ECONOMIC IMPACTS. 



PAGE 2 

OSM I S  LOOKING FORWARD TO RECEIVING SUBSTANTIVE PUBLIC COMMENT ON THE 

ANALYSIS OF A L L  ALTERNATIVES. OSM REGION V ' S  F I N A L  RECOMMENDATION TO THE 

ASSISTANT SECRETARY OF THE INTERIOR FOR ENERGY AND MINERALS W I L L  BE BASED 

ON THE PUBLIC COMMENTS RECEIVED ON T H I S  DRAFT E I S  AND ANY NEW INFORMATION 

ON THE PROPOSED M I N E  AND/OR MINE S ITE.  THE F I N A L  RECOMMENDATION AND ANY 

MODIFICATIONS TO THE DRAFT E I S  WILL BE INCLUDED I N  THE F I N A L  E I S .  

THE DRAFT E I S  (ONE VOLUME) I S  AVAILABLE FOR REVIEW AT THE CAMPBELL 

COUNTY COURTHOUSE, THE CAMPBELL COUNTY RECREATION CENTER, G I L L  ETTE , WYOMING , 

AND A T  THE STATE OF WYOMING, DEPARTMENT OF ENVIRONMENTAL QUALITY (DEQ) , 

401 WEST 19TH STREET, CHEYENNE, WYOMING. PUBLIC COMMENTS MUST BE RECEIVED 

BY NOVEMBER 19, 1980. THE DRAFT TECHNICAL AND ENVIRONMENTAL ANALYSIS HAS 

NOT BEEN DISTRIBUTED WITH T H I S  E I S .  ANYONE MAY REQUEST T H I S  TECHNICAL 

DOCUMENT FROM OSM AT THE REGION V OFFICE. 

A PUBLIC HEARING ON THE E I S  WILL BE HELD A T  THE CAMPBELL COUNTY 

RECREATION CENTER, ROOM C, I N  GILLETTE, WYOMING, ON NOVEMBER 5, 1980. THE 

HEARING WILL BE CONDUCTED I N  TWO SESSIONS: 1:OO-4:00 P.M.; 7:OO-9:00 P.M. 

ANYONE INTERESTED I S  I N V I T E D  TO ATTEND AND G I V E  HIS/HER COMMENTS ON THE 

E I S .  

PUBLIC COMMENTS AND ANY QUESTIONS SHOULD BE ADDRESSED TO: 

ROBERT SCHUENEMAN 

OFFICE OF SURFACE MINING R E C L M T I O N  AND ENFORCEMENT 

BROOKS TOWERS 

1020 15TH STREET 

DENVER, COLORADO 80202 

Y 
REGIONAL DIRECTOR 



Reclamation 

Mobil's reclamation plan provides for reestablishment of a vegetative system 
comparable i n  cover and density to  that now existing on the permit area. The 
applicant proposes to return the land to a postmining use of livestock grazing and 
wildlife, which is reflected in  the seed mixtures and plant materials. Six of the 
sediment ponds would remain on the site following mining to provide for stock and 
wildlife uses. These land uses conform with the historical and premining land use. 

Bulldozer-mounted rippers or agricultural tillage equipment would prepare 
the surface of the regraded overburden for topsoiling. Topsoil would be replaced i n  
l i f ts  of approximately I foot thick unti l  sufficient thickness (table A-3) has been 
obtained to  allow the vegetative growth necessary for the postmining land use. 
Between 2 and 5 feet of topsoil material, including at least 6 inches of A-horizon 
soil on top, would be distributed over the reclaimed areas. Proper combinations o f  
soil amendments would be used to develop optimum plant growth under prevailing 
conditions at the time of rqclamation. The final topography (fig. IV-1) would be 
similar to present topography. 

The applicant has selected two permanent seed mixes: rangeland revegeta- 
tion mixture, deep soil mix, for reclaimed areas wi th  3 t o  5 feet of topsoil; and 
rangeland revegetation mixture, medium soil mix, for reclaimed areas wi th 2 to 3 
feet of topsoil- (table A-4). Additional seed mixtures are proposed for temporarily 
revegetated backfill and for stabilization. I n  addition to seeding, shrub transplants 
or hand-planted tublings would be made in three mixtures: shrubland revegetation 
mixture, sagebrush; shrubland revegetation mixture, mesic; and shrubland reveg- 
etation mixture, mesic conditional (table A-4). Big sagebrush and silver sagebrush 
would be transplanted at rates of 1,160 plants per acre and 40 plants per acre, 
respectively. The remaining shrub species would be segregated by species in  
patches and in densities comparable to the current average density of a l l  shrub 
species, i.e., 1,200 plants per acre. Forty plains cottonwood trees would be planted 
with a tree spade around the two large permanent ponds on the western half of the 
site. A preparatory crop (wintergraze) would be used on temporarily revegetated 
overburden areas (25 pounds of pure l ive seed per acre) and would be used in  
conjunction wi th additional perennial species for a l l  overburden and topsoil 
stockpile stabilization areas. 

Mobil states that seeding would follow topsoil placement as close as possible 
(maximum 45 days) within the constraints of seasonal variation in  accessibility and 
soil moisture conditions. Seeding would be done during the first normal period of 
favorable planting conditions (March through May or September through early 
December). A l l  seeding would be accomplished by (broadcast or dr i l l  seeding. 
Determination of the seeding method for a specific area during a specific planting 
season would be made on a case-by-case basis and after consultation with the 
appropriate regulatory authorities. 

Mobil would assess the need for ferti l ization through a soil-testing program 
prior t o  revegetation activities. 

A l l  reseeded areas (topsoiled or revegetated overburden) would be mulched 
with cellulose wood fiber unless it can be demonstrated that equal or better 
revegetation and sediment control can be obtained without mulching. Areas s f  less 
than 8H:lV slope would be mulched a t  a rate of 1,500 pounds per acre; areas 
greater than 8H: 1V slope would be mulched at  a rate of 2,000 pounds per acre. 



Table A-3.--Topsoil replacement depths, Rojo Caballos mine 

(Note: Ranges in depths will b e  used t o  provide a transition 
between replacement zones and undisturbed areas) 

Topsoil depth 
Postmining plant community ( feet)  

Rangeland revegetation mixture: 
Deep  soil. 
Medium soil 

Shrubland revegetation mixture: 
Sagebrush 2- 5 
Mesic 2- 5 
Mesic conditional 2- 5 



Table  A-4.--Revegetation mix tures ,  Rojo Caba l los  mine 

[Note: The shrub land  r e v e g e t a t i o n  mix tures  would be superimposed on  
t h e  rangeland r e v e g e t a t i o n  mix tures ]  

Seeding r a t e  p l a n t i n g  r a t e  Seeding r a t e  P l a n t i n g  r a t e  - 
S p e c i e s  (pounds of pure ( p l a n t s  S p e c i e s  " (pounds of pure ( p l a n t s  

Grasses :  
4 .0  

NAl Grasses :  
Agropyron dasystachyum Thicksp ike  wheatgrass  
Agropyron r ipa r ium Streamback whea tgrass  3.0 N A Oryzops i s  hymenoides I n d i a n  r i c e g r a s s  1.0 NA 
Agropyron s m i t h i i  Western whea tgrass  4.0 NA Sporobolus a i r o i d e s  A l k a l i  s a c a t o n  1 .O NA 
Agropyron t r ichophorum Pubescent  wheatgrass  2.0 N A Sporobolus c r y p t a n d r u s  Sand dropseed 0.5 N A 
Bouteloua c u r t i p e n d u l a  S ide-oa t s  grama 0.5 NA 
Bromus ine rmis  Smooth brome 3.0 N A  Forbs ( legumes):  
Calamovilfa  l o n g i f o l i a  P r a i r i e  sandreed 1.5 hi A A s t r a g a l u s  c i c e r  C i c e r  mi lkve tch  0.5 NA 
Elymus c i n e r e u s  Basin wi ld rye  1 .O NA Onobrychis v i c i a e f o l i a  S a i n f o i n  3.0 N A  
K o e l e r i a  c r i s t a t a  P r a i r i e  junegrass  1.5 NA 
Oryzopsls  hymenoides I n d i a n  r i c e g r a s s  2.0 NA Shrubs:  
Poa compressa Canada b l u e g r a s s  1 .O N A A t r i p l e s  canescens  F o u w i n g  s a l t b u s h  2.0 NA 
Poa p r a t e n s i s  Kentucky b l u e g r a s s  1.0 NA 
Sporobolus a i r o i d e s  A l k a l i  s a c a t o n  1 .O NA -- Shrubland r e v e g e t a t i o n  mix ture ,  sagebrush  
S t i p a  v i r i d u l a  Green n e e d l e g r a s s  3.0 NA 

Cn Shrubs:  
1 Forbs ( legumes):  Artemesia  t r i d e n t a t a  Big sagebrush NA 1,160 
cn A s t r a g a l u s  c i c e r  C i c e r  mi lkve tch  0.5 NA 

Medicago s a t i v a  A l f a l f a  0.5 NA Shrubland r e v e g e t a t i o n  mix ture ,  mesic  
Onobrychis  v i c i a e f o l i a  S a i n f o i n  2.0 NA 

Shrubs:  
Shrubs:  S a l i x  exigua Coyote wil low NA around ponds 

A t r i p l e x  canescens  F o u w i n g  s a l t b u s h  2.0 NA Ribes cereum Wax c u r r a n t  NA around ponds 
Rosa woodsi i  Woods r o s e  NA around ponds 

Rangeland r e v e g e t a t i o n  mix ture ,  medium s o i l  Prunus v i r g i n i a n a  Common chokecherry NA around ponds 

Grasses :  
Agropy ron dasystachyum 
4 r o p y r o n  elongatum 
Agropyron r ipa r ium 
Agropyron s m i t h i i  
Agropyron spicatum 
Agropyron trichoph_oiu: 
Buchloe d a c t y l o i d e s  
Bouteloua c u r t i p e n d u l a  
Bouteloua g r a c i l i s  -. 
Bromus ine rmis  
Calamovilfa  l o n g i f o l i a  
K o e l r r i a  c r i s t a t a  

Th icksp ike  whea tgrass  
T a l l  wheatgrass  
Streambank whea tgrass  
Western whea tgrass  
bluebunch whea t g r a s s  
Pubescent  whea tgrass  
Buf fa lo  g r a s s  
S ide-oa t s  grama 
Blue grama g r a s s  
Smooth brome 
P r a i r i e  sandreed  
P r a i r i e  junegrass  - 

Trees :  
Populus s a r g e n t i i  P l a i n s  cottonwood NA 40 ( t o t a l )  

Shrubland r e v e g e t a t i o n  mix ture ,  mesic  c o n d i t i o n a l  

Shrubs:  
Ribes cereum Wax c u r r a n t  NA 
Rosa woodsi i  Woods r o s e  N A 
Rhus t r i l o b a t a  Skunkbush sumac NA 
Artemesia  t r i d e n t a t a  Big sagebrush  N A 
Artemesia cana S i l v e r  sagebrush N A 
Shepherdia  a r g e n t e a  S i l v e r  b u f f a l o b e r r y  NA 

' N A  = Not a p p l i c a b l e .  



The reseeded a reas  would be protected by t h e  fence  t ha t  surrounds t he  mine. 
In addition, a fence  would be  constructed t o  t h e  west  of t h e  a f fec ted  a r e a  t o  allow 
grazing on t h e  western part  of t h e  permit  a r e a  until mining act ivi t ies  reach t h a t  
area .  Livestock would be excluded until t h e  reseeded a r ea s  can  withstand grazing 
pressures and have developed a productivity equal t o  or be t te r  than premining plant 
communities. The proposed postmining plant communities a r e  shown in figure A-5. 

In t h e  areas adjacent t o  other  mines and covered by a backslope agreement,  
t h e  f i rs t  operator t o  mine would remove t h e  coal t o  t h e  ownership line. The c u t  
would be backfilled and t h e  exposed slope, if any, would be graded t o  not exceed 
3H: 1V. This slope would be temporarily revegetated,  using additional contouring 
and higher mulching ra tes  t o  control  erosion, and maintained until t h e  second 
operator redisturbs t h e  area.  A t  this t ime ,  t h e  backslope a r e a  would be backfilled 
and graded t o  t he  approximate original contours, allowing for  lowering due t o  coal 
removal and swelling of t h e  replaced overburden. The a r e a  would be graded t o  
blend into t he  adjacent areas.  During t h e  temporary reclamation stage,  any 
exposed coal  would be covered by at leas t  8 f e e t  of overburden and t h e  elevation of 
t h e  t oe  of t h e  slope would be approximately t h e  s a m e  as t h e  top  of t h e  lowest 
over bur den bench. 

To minimize disturbances and adverse  impacts t o  wildlife in t h e  area ,  t h e  
company included vegetation of value t o  wildlife in  their  revegetation seeding 
mixtures (table A-4). Fencing t ha t  would fac i l i t a te  deer and antelope passage in 
accordance with t h e  Wyoming Game and  Fish Department's recommendations 
would be used throughout t he  mine  area.  Boulder piles would b e  distributed over 
t he  a r e a  t o  provide shelter and den s i t es  for  mammalian predators and t h e i r  various 
prey species, and t he  six s tock '  ponds would prcivide habitat  for amphibians and 
waterfowl. Powerlines would be designed t o  minimize impacts  t o  raptors in 
accordance with REA Bulletin 61-10. Use of t h e  company-provided bus service 
would reduce road kills of deer  and antelope. 

To mitigate destruction of a sage grouse lek in sect ion 1 I, Mobil would t r y  t o  
move t he  lek t o  a nearby suitable a r e a  t h a t  would not  be mined. During 
reclamation,  Mobil would t r y  t o  res tore  t h e  lek. The reconstructed habitat  would 
include: 

. An -open short-grass hilltop t o  se rve  as a potential lek. 

. Dense stands of big sagebrush in close proximity t o  t h e  lek site t o  serve a s  
potential nesting and wintering areas.  

. Grassy draws with mixed shrub cover adjacent  t o  big sagebrush stands t o  serve 
as potential  brood-rearing areas.  

. Permanent water  sources within one  t o  two  miles of t h e  lek, nesting habitat ,  
and brood-rearing areas. 

Assistance to t h e  Community  

The applicant has developed a socioeconomic program t o  a l levia te  some of 
t h e  proposed mine's impacts  on t h e  community. The four essential  e lements  of this 
program a r e  as follows: 

. Construction worker housing; 
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Figure A-5.--Postmining plant communities, Rojo Caballos mine. 
(Furnished by applicant .) 



. Permanent worker relocation assistance programs; 

. Assistance to t he  C i t y  of Gillette; and 

. Related community impact  mitigation measures. 

Construction worker housing 

The Rojo Caballos mine would employ up t o  540 workers during construction. 
More than 20 percent of t h e  required construction manpower is expected t o  come 
from t h e  local a r e a  and, therefore,  would not impac t  directly o n  housing availa- 
bility. Most of the incoming workers would require housing in mobile home parks. 
The applicant would negotiate with se lected park owners fo r  pre-lease, o r  
guaranteed space availability, agreements  t o  ensure t h a t  locations for  mine 
employees would be available as they a r e  needed while, at t h e  s a m e  t ime,  
protecting the park owner from carrying unused lots  t h a t  were  developed at Mobil's 
request. 

Of t h e  200 t o  250 to ta l  spaces  t o  be reserved by t h e  applicant in 1981 through 1983, 
70 would be  a l lo t ted fo r  recreational vehicles, 30  would be equipped with mobile 
home lease  units t h a t  would serve as 2- t o  3-person living units, and t h e  remaining 
100 to 150 spaces would be for  those  workers wishing to move o r  purchase their  
own mobile homes. 

Construction employment would phase down from 540 in May, June, and July 
of 1982 to 55 in December of 1982, at t h e  s a m e  t i m e  t h a t  t h e  operational 
workforce would be  building up. As construction workers vaca te  their  housing 
units, these  units would become available fo r  t h e  permanent workers t o  s e t t l e  in if 
they so desire. 

Permanent worker relocation assistance programs 

The majority of t h e  permanent workers would come from outside t h e  Ci l l e t t e  
area.  These permanent workers a r e  projected t o  be  mostly younger people who 
would not have large savings o r  equity in a home. The applicant plans t o  provide 
assistance to t h e  Rojo Caballos employees to help them qualify for conventional 
home mortgage loans at t he  ear l ies t  possible d a t e  and t o  defray t h e  cos t  of 
relocation. By enabling employees t o  purchase permanent housing, this mitigation 
s t ra tegy would also have t h e  following effects:  

. Expand housing development in Gi l le t te  and help maintain a balance between 
housing supply and demand; and 

. Stimulate  t he  Ci l l e t t e  economy through local involvement in housing construc- 
t ion and development. 

The  principal fea tu res  of this assistance program are: 

. Relocation expense.--The proposed program would be designed to cover moving 
expenses including commissions on the  sa le  of housing already owned for  
those employees who own housing at t h e  t i m e  they a r e  hired. The intent  is t o  
defray expenses normally associated with moving, thus  assisting permanent 
employees in making a mortgage downpayment in Gillette. 



. Down payment assistance.-The proposed program provides for payment of a 
sum of money, based upon t h e  employee's salary level, t o  t h e  permanent 
employee when he/she selects  a housing unit. This would further assist the  
employee who desires t o  purchase a housing unit in meeting downpayment 
requirements. 

. Interest  assistance.-Current high interest  r a t e s  may prevent employees from 
meeting minimum qualifications for mortgage loans because of t h e  impact  of 
high interest  ra tes  on monthly payments. The program addresses this 
si tuation by making a subsidized interest  r a t e  program available t o  t he  Rojo 
Caballos worker. This program effectively reduces monthly interest  pay- 
ments. 

Assistance t o  t he  c i ty  of Gil le t te  

Mobil has purchased 1.8 million dollars worth of local improvement district  
bonds. Revenue from the bonds will b e  used t o  extend existing ci ty  services, such 
as s t reets ,  sewers, water,  and electricity,  into developable a reas  within t he  present 
c i ty  boundary. 

Related community impact mitigation measures 

The nine programs described in this section complete  t h e  mitigation package. 
Mobil recognizes tha t ,  once newcomers t o  Gil le t te  a r e  se t t l ed  in homes, they would 
have other needs and concerns. The programs described in this section would 
increase t he  opportunities within t he  a r ea  for a be t te r  quality of living by adding t o  
the  educational programs available, adding t o  library facilities, and increasing t h e  
capabilities and strengths of the  Powder River Arts Council. 

. Local banking accounts.--Accounts would be established by Mobil for local 
supply purchases and other practical expenditures with selected local banks. . -  . - 
This pract ice  would tend t o  provide additional financing capability in t he  
local sector,  thereby providing support for private sector growth and infra- 
s t ruc ture  development. 

. Employee busing program.-Bus service would be  provided by Mobil t o  and 
from the  Rojo Caballos minesite for  i t s  employees. Buses with a 40- 
passenger capacity would be purchased and utilized for this purpose during 
t h e  l i fe  of t h e  mine. When not in demand for employee transportation 
(weekends), t he  buses could be used for employee/community recreation 
trips. 

. Video-cassette recorder system.--Mobil would provide t he  Campbell County 
library with a VCR/Disc recording system consisting of a video cassette 
recorder, a video sound camera system, and large-screen television-projec- 
tion system, a regular color television set, and miscellaneous equipment. 
Mobil would also donate six films annually. The system would be operated 
and maintained by t he  library staff .  

. Improvement of local medical services.--Mobil would continue t o  participate 
in the  doctor recruitment program and other a r ea s  t o  improve medical 
services. The applicant plans t o  provide annual donations to- help fund the  
program. 



. Powder River Arts Council.--Mobil would continue to support t he  Powder 
River Arts Council. This program would be intended to expand t h e  cultural  
opportunities of Campbell County citizens. 

. Campbell County retail  sales permit.-Contractors would be requested to 
obtain a county retail  sales permit. Although t h e  permit has no e f f e c t  on t h e  
cost of goods or  services, i t  would provide t h a t  t h e  c i t y  of Gil le t te  receives 
a n  increased share  of t he  sales t a x  collected by the State.  

. Education program for employees.--The workforce of t h e  Rojo Caballos mine 
would be eligible for company educational benefits. Periodic self-study in- 
house educational programs would be available to employees, as well as a full 
tuition reimbursement program for job-related courses taken at approved 
academic institutions. 

. Matching gifts program.-Through t h e  matching gifts program, t h e  Mobil 
Foundation matches  on a two-for-one basis employee donations (above $25) t o  
educational institutions, hospitals, and a r t s  organizations. This increases the  
gif t  t o  t he  institution and providei  a method for  added employee involvement 
in community affairs. 

. Socioeconomic impact  monitoring program.--The applicant would establish a 
monitoring program before mine construction. A well-designed monitoring 
program would ensure t h a t  t h e  mitigation s t ra tegies  are accomplishing their 
designed purpose. 



RESPONSE SET 15 

15-1 The recommended s t ipu la t ions  , derived from the U .S. Department o f  

Housing and Urban Development review o f  the Mobil O i l  Rojo Caballos 

mining and reclamation plan, have been c a r e f u l l y  reviewed. The four  

basic elements deal ing w i t h  socioeconon~ic impact m i t i ga t i on  (i.e., 

construct ion worker housing, permanent worker re loca t ion  assi stance, 

assistance t o  neighboring municipal i t ies ,  and general impact m i  t i g a t i o n  

s t ra teg ies)  would c l ea r l y  be subject t o  deta i led evaluat ion when and 

i f  a spec i f i c  development p lan and schedule are formulated f o r  NOSR 1. 

For the purposes o f  t h i s  Programmatic EIS, a more general discussion 

o f  socioeconomic impacts i s  be1 ieved adequate. 



6ierra Club 
Qocky Mounlain Chapter 

. .TO EXPLORE, ENJOY AND PRESERVE THE NATION'S 
)RESTS, WATERS, WILDLIFE AND WILDERNESS.. ." 

12 November 1980 

Draft Programmatic EIS Comments 
Naval Petroleum and OilShale Reserves 
12th and Pennsylvania Ave., N.W. 
Washington,DC 20461 

Gentlemen : 

The following comments on the Draft Programmatic EIS for the 
Naval Oil Shale Reserve in Garfield County, Colorado, are made on 
behalf of the Rocky Mountain Chapter of the Sierra Club. Our 
organization has 3,000 members in Colorado, many of whom with 
interests that would be adversely affected by proposed NOSR 
developments. 

It is not easy for us to state our attitudes towards this DEIS 
precisely. On the one hand, the basic philosophy of approach to 
this impact analysis of a major Federal synthetic fuel program has 
some commendable aspects. In the process of examining how X barrels 
per day of liquid fuel are to be produced, DOE has taken two steps 
back and has gotten a much broader perspective on the various 
possible means to that end. Sierra Club people and other environ- 
mentalists have been urging such a broad-gaaged approach for a 
long time. The DEIS is particularly valuable because it outlines 
the extreme impacts and differences in impacts between the different 
alternatives. It is heartening to see that the results match our 
expectations, i.e. coal liquafaction has the worst impacts, shale 

I 
and enhanced oil extraction somewhat.less bad, but the best of all 
by far is conservation. Had the costs to the ultimate consumer -- 
been compared for the alternatives, conservation would have appeared 
in an even more favorable light and the comparisons among the others 
would have been very illuminating. The lack of such an "economic 
impact statement" on the consumers' pocketbook is, in our opinion, 16-' 
a substantial flaw that we urge be corrected in the Final EIS. Not 
only consumers as such, but also in their role as taxpayers, and 
public officials would benefit from having such comparative infor- 
mation available to them. Moreover, it seems only just, considering 
the hundreds of millions of dollars, even billions, of public monies 
which have been or will be used to prop up synfuels operations. 

On the other hand, we must criticize the DEIS because its aim 
16-2 [ has evidently been far more ambitious than its means, that is, the 

analysis is in places sloppy, superficial or wrong. Evidence for 
this statement is indirect, consisting of the prior assumptions or 
misstatements discussed below. 

1.) We see problems with the analysis of the biomass alternative. 
16-3 First, it seems more likely to us that during the time frame 

of possible NOSR development, 50,000 bpdoe would be produced 

16- 1 
lG2F-m Denver, Colorado 80206 303-321-8292 
2239 E. Colfax Ave, #206 
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more economically and practically on the farm using crop 
residues, not coal, as the distillationfuel. Ethanol 
produced would displace fuel otherwise purchased by the 
farmer. We perceive more support on the part of farmers 
now for a system like this, rather than the centralized 
facility studied by DOE. Moreover, the technology assumed 
in the DEIS for ethanol production is swiftly becoming 
obsolete. Much less energy intensive ways than complete 
distillation will soon be available; for example, modified 
corn starch has recently been demonstrated to remove water 
efficiently from partly distilled feedstock (Fanta, et all 
Science, 210, p. 646, ,1980; Ladisch et all Science, 205, 
p. 898, 1979). Less energy required for distillation means 
smaller ancillary impacts. However, even if one goes with 
the conventional technology, projected emissions and inputs 
are misstated. For example: 

a. ) Fig 3-4, p. 3-13 compares SO2 emissions for. the technology 
alternatives. The 16,800 tpy figure for. biomass must be 
the uncontrolled emission rate, whereas the other figures 
are for controlled emissions. the proper value .is 1680 
~ P Y  

b.) Table 5-10, p. 5-38. The heading of column 2 should be 
TPD, not BPD. The C02 emission figure is incorrect; 
even if coal were 100% carbon, 4,155 TPD=only 15,200 TPD 
of C02. The figure for uncontrolled SO2 emission rate 
seems too low because it assumes only 1.2% sulfur content 
for eastern coal. 

1 c.) P. C-23. Again, the SO2 emission figure should be 5.1 TPD not 51 TPD because 90% control has been factored in. See p. 
5-37 for this statement. 

d.) P. 3-17, Fig. 3-5. 110,000 acre-feet/year for the biomass 

16-5 [ operation seems extraordinarily high. Where is all this 
water going? For cooling? Is the use Consumptive? We 
would like to see a clearer rationale for this figure. 

These four problem statements make biomass seem much more 
damaging than we believe it to be. 

Emission figure comparisons for proposed NOSR operations and 
Colony seem way off -- NOSR is consistently lower than Colony 
by factors of 2-4 -- yet retorting processes and pollution control 
methods should be similar. For example, while the Colony 
operation projects (and has received a PSD permit on the basis 
of) all! SO2 emission level of about 0.11 lb/bbl of shale oil, 
the DEIS claims in several places (pp 3-13, 5-3, 6-3) that the 
NOSR operation would achieve about 0.045 lb/bbl, almost 3 times 
better. It seems probable to us that Colony will use BACT and 
that even the 0.11 lb/bbl limit will be exceeded when the 
vicissitudes of equipment operation and recalcitrant sulfur 
species are taken into consideration. Do the projected emission 
figures for NOSR mean that a substantial breakthrough in pollution 
control technology has been made which nobody else knows about? 
To avoid suspicions that the deck is being stacked in favor of 
NOSR, these differences must be explained. 
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Other questionable figures have to do with economic im- 
pacts. On p. 3-28, Fig. 3-10, a 200 bpd operation is projected 
to cost local governments about $32MM for oil shale developments. 
State estimates of local needs are several times greater than this. 
For example, Govenor L a m  has stated that a 400,000 bpd industry 

16-7 would involve capital/services expenditures of about $500MM. 
Using the $ 3 2 ~ ~  figure above and projecting to 400,000 bpd gives 
a figure suspiciously close to the present and arguably inadequate, 
size of the State Oil Shale Trust Fund. Who is right? Has the 
State had its input on this point? 

Finally, p p. 4-7 states that southern Piceance Basin has 
a low seismic potential, but if memory serves correctly, Grand 

16-8 Junction and environs experiences fairly frequent, if small, 
L earthquakes. 

Other general comments follow: 

- 1.) P. B-8. Both the domestic inflation rate and world oil price 
projections seem too low to us, but because these two 
quantities might change the comparison of alternatives, 
we request that some sort of sensitivity analysis be done 
on these and other variables. We suspect that higher infla- 
tion rates and oil prices will make conservation look even 
better. This consideration emphasizes to us once again the 
importance of calculating the total cost to the consumer of 

L- the various alternatives. 

P. 5-67. The statement that rural energy developments do 
not impact urban areas in the region is dead wrong, for oil 
shale anyway. Much of the responsibility for the Front Range's 
socially and environmentally disruptive growth can be laid 
at the feet of energy developments (up till now metals, oil, 
gas, coal) in rural areas. This unfortunate trend will be 
exacerbated by massive oil shale development. A similar 
statement can be made for quasi-urbanized areas around 
Grand Junction. 

C 3.) P. 5-51. Are socio-economic impacts discussed here truly 
16- 11 additive between different scenarios of a given technology 

or various levels of different technolo3ies (the~paractical 
case)? It seems to be implied here and elsewhere in the 
DEIS. We feel that non-linearity or non-additivity of im- 
pacts must occur at a.cestain point, - i.e. the situation 
simply becomes insufferable for everyone. This point seems 
to have been reached in certain Wyoming boomtowns and results 
in enormous personnel turnover. 

-4.) P. 5-19. Other EIS's (e.g. the West Central Colorado Coal 
EIS) have identified such indirect wildlife impacts as in- 
creased poaching and harassment of game, loss of, or loss 
of access to, rich riparian habitat and winter range due to 
housing developments, and greater competition for game and 

I fish licenses. Loss of bottomland and higher tax and infla- 
tion rates also strongly impact the present agricultural 

- economy of the shale region. 
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5,) It is amusing to note, when one considers the potential 
of saving a mere 50,000-2,000,000 bpd of oil by conser- 
vation, that in the past year alone oil consumption has 
dropped 10% in the U.S., or about the equivalent of 2 
million bpd! This, with no government assistance and only 
at the expense of our slothful and unimaginative auto 
industry, which richly deserves it! 

In summary, the basic thrust of this Draft Programmatic 
EIS is positive, useful, and potentially illuminating. However, 
some assumptions used in making comparisons are weak, and 
enough facts appear to be incorrect (we haven't checked them 
all!) to make us wonder how many other flaws lurk in the text. 
We hope that these comments are useful and that the Final EIS 
will be much improved. 

Sincerely, 

/<4 L-f- 
-Kirk Cunning am 
Conservation Chairman 
Rocky Mountain Chapter 
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16-1 This EIS does n o t  pu rpo r t  t o  be the  on ly  document used i n  t h e  dec is ion  

making process. It i s  b u t  one o f  a l a r g e  number o f  s tud ies  and r e p o r t s  

prepared regarding the  p o t e n t i a l  development o f  NOSR 1. Lack o f  an 

"economic impact statement" i n  t h i s  EIS does n o t  m a t e r i a l l y  a f f e c t  

t h e  dec is ion  making process t o  which t h i s  EIS cont r ibu tes .  Economics 

i s  o n l y  one of the many f a c t o r s  and was adequately addressed f o r  a 

Prograr~~matic EIS. To ho ld  t h a t  an EIS must con ta in  a1 1 the  data 

considered i n  the  dec is ion  making process s imply does n o t  square w i t h  

w i t h  t h e  CEQ regu la t i ons  governing EISs, as discussed i n  Sect ion 2. 

16-2 The S ie r ra  Club c r i t i c i s m  o f  t h e  E I f  "because i t s  aim has e v i d e n t l y  

been f a r  more ambit ious than i t s  means" would have been much s t ronger  

if the converse were perceived. The c r i t i c i s m ,  though overstated, 

has some substance, as. w i  11 be discussed under t h e  s p e c i f i c s  referenced. 

16-3 Refer t o  the  se lec t i on  c r i t e r i a  on pages 3-1 and 3-2. Biomass a lcohol  

p roduct ion  from crop residues i s  s t i l l  an experimental process, w i t h  

i n s u f f i c i e n t  data ava i l ab le .  The content ion  t h a t  " the  technology 

assumed i n  the EIS f o r  ethanol p roduct ion  i s  s w i f t l y  becoming obsolete," 

i s  s t r i c t l y  a mat ter  o f  opinion, w i t h  which DOE disagrees. 

16-4 The SO2 emissions have been reviewed and were rev i sed  based upon t h e  

Katzen study and EPA's AP-42, r e f e r r e d  t o  i n  Appendix B., The range 

f a l l s  somewhere between 14.6 and 26.4 tons per  day. The heading i n  

Col'umn 2, Table 5-10 was corrected. New eniissions f i g u r e s  f o r  biomass 

were ca lcu la ted and incorporated i n  t h e  f i n a l  EIS. 

16-5. Revised water usage f i g u r e s  have been incorporated.  

16-6 Refer t o  the  response t o  comment 13-6 f o r  an exp lanat ion  o f  t h e  

d i f f e r e n c e  between NOSR and Colony and t h e  f i r s t  p o r t i o n  o f  t h e  

response t o  comment 3-10 f o r  t he  source o f  emissions estimates. 



16-7 I n  responding t o  t h i s  comment, as w i t h  the  numerous others regarding 

f i s c a l  impact o f  the NOSR Development a l t e r n a t i v e ,  the  p o i n t  must be 

made t h a t  no one i s  " r i g h t "  when engaging i n  such a  speculat ive endeavor 

as de r i v ing  p ro jec t ions  o f  f u t u r e  revenues and costs o f  large-scale 

i n d u s t r i a l  development. The c r i t i c a l  issues t o  be addressed are  the  

1  eve1 o f  d e t a i l  , comprehensiveness, s i  te-speci f i c i  ty, and s e n s i t i v i t y  

o f  the  i n p u t  assumptions which d r i v e  any p r o j e c t i o n  o f  f u t u r e  costs  

and revenues. The Sta te 's  Cumulative Impact Task Force i s  c u r r e n t l y  

engaged i n  an embit ious undertaking t o  a s s i m i l a t e  in format ion and 

assumptions t o  de r i ve  as r e l i a b l e  and comprehensive cost/revenue pro-  

j e c t i o n s  as are reasonably p rac t i cab le  t o  address the  f ront-end 

f inanc ing issues confront ing t h e  reg ion i n c l u d i n g  the NOSR area. 

While i t  i s  admitted t h a t  the p ro jec t ions  inc luded i n  the  PEIS have 

been somewhat s i m p l i f i e d ,  i t  i s  suggested t h a t  any o ther  such p ro jec t ions  

generated wi thout  the  b e n e f i t  o f  exhaustive ana lys is  o f  the  f a c t o r s  and 

assumptions which generate f i s c a l  p ro jec t ions  must be found t o  be s imi -  

l a r l y  d e f i c i e n t .  DOE bel ieves t h a t  the  econoniic ana lys i s  i n  t h i s  EIS 

i s  adequate t o  support the  programmatic decis ions being made. I n  

add i t ion ,  a l l  in format ion i n  t h i s  EIS w i l l  be reexaminecd a t  some fu ture  

time, when the  NOSR 1 development quest ion i s  r e v i s i t e d ,  and w i l l  be 

updated where necessary. 

16-8 The Naval O i l  Shale Reserve No. 1 i s  an area o f  low seismic p o t e n t i a l .  

There are no a c t i v e  f a u l t s  on o r  near t h e  NOSR property.  Only minor 

damage would be a n t i c i p a t e d  from d i s t a n t  earthquakes. No r e s t r i c t i o n s  

a re  foreseen i n  mine placement due t o  f a u l t i n g  o r  unstable slopes on 

t h e  property.  So i l  creep, rock  fa1 1  , and r a r e  lands1 ides present the  

main categor ies o f  geologic hazard on NOSR 1. 

16-9 Estimates o f  the  f u t u r e  domestic i n f l a t i o n  r a t e  and the path  o f  wor ld 

o i l  p r i ces  vary over a  considerable range. Current est imates of the  

domestic i n f l a t i o n  ra te ,  f o r  example, over  t h e  next 5 years can be 

found w i t h  a  h igh t o  low r a t i o  o f  3 t o  1: i t  i s  o f  course indeterminate. 



The u n c e r t a i n t i e s  inherent  i n  es t ima t ing  t h e  i n f l a t i o n  r a t e  and t h e  

path o f  wor ld  o i l  p r i ces  were e x p l i c i t l y  recognized i n  t h e  analyses 

presented i n  the EIS. It was f u r t h e r  s t a t e d  t h a t  t h e  abso lu te  mi the-  

ma t i ca l  r e s u l t s  o f  t h e  i n d i v i d u a l  analyses a re  suspect i n  terms o f  

accuracy. The technique o f  us ing  common est imates f o r  these parameters 

f o r  analyses o f  each o f  t h e  a l t e r n a t i v e s ,  however, produces r e s u l t s  

t h a t  a re  use fu l  i n  r e l a t i v e  terms as was i n d i c a t e d  i n  t h e  r e p o r t .  

The bene f i t s  t o  be der ived from conduct ing s e n s i t i v i t y  analyses on 

"those and o t h e r  parameters" a re  no t  apparent. 

DOE does no t  be l i eve  t h a t  t h i s  EIs i s  the proper  venue f o r  conduct ing 

a  d e t a i l e d  economic and f i s c a l  ana lys i s  o f  o i l  shale and o t h e r  l i q u i d  

f u e l  product ion technologies.  A s e n s i t i v i t y  ana lys i s  on "those and 

o t h e r  parameters" i s  beyond t h e  scope o f  t h i s  document. 

16-10 The emphasis i n  t he  EIS was on the  d i r e c t  impacts on t h e  physical  

environment. It i s  recognized, however, t h a t  if a l a r g e  synfuels  

i n d u s t r y  should develop, t he re  would be p o t e n t i a l  socioeconomic 

impacts o f  an i n d i r e c t  na ture  on c i t i e s  t h a t  a r e  manp m i les  from t h e  

o i l  shale reg ion .  

16-11 This conlment ra i ses  again the  need f o r  a  l e v e l  o f  s p e c i f i c i t y  and 

d e t a i l  which i s  beyond t h e  scope o f  t h e  ana lys i s  contemplated by t h e  

PEIS. The i l l u s t r a t i o n  o f  - i ~ ~ ~ p a c t s  associated w i t h  var ious op t ions  

under the  NOSR Development a1 t e r n a t i v e  was in tended t o  convey o n l y  a  

general d e s c r i p t i o n  o f  t h e  magnitude o f  t h e  problems associated w i t h  

t h a t  a l t e r n a t i v e ,  based on c u r r e n t l y  a v a i l a b l e  in fo rmat ion .  A more 

exhaustive, q u a n t i t a t i v e  ana lys i s  of t he  s p e c i f i c  e f fec ts  would 

c l e a r l y  be requ i red  t o  s e l e c t  from among t h e  s p e c i f i c  op t ions  under 

the  NOSR Development a1 te rna t i ve ,  i f  selected. 

16-12 I n d i r e c t  w i l d l i f e  impacts due t o  human a c t i v i t y  and h a b i t a t  a l t e r a t i o n  

d is turbance are  addressed i n  t h e  second complete paragraph on p. 5-18. 

Since the  area i s  a l ready  h e a v i l y  hunted, i t  i s  no t  obvious t h a t  

development w i l l  increase compet i t ion  f o r  game and f i s h  1  icenses . 



'16-13 This statement r e f l e c t s  t h e  fundamental s t r u c t u r a l  problem t h a t  the  

speculat ive value o f  farm and ranch land f a r  exceeds i t s  a g r i c u l t u r a l  

value and t h a t  h igh  labor ,  land, and energy cos ts  w i l l  cont inue t o  

have an unfavorable e f f e c t  on a g r i c u l t u r a l  product ion.  However, these 

circumstances are a l ready being experienced i n  t h e  reg ion  and w i l l  

cont inue t o  e x i s t  w i t h  o r  w i thout  t h e  NOSR p r o j e c t .  Any f u t u r e  

development o f  t he  ,NOSR p r o j e c t  i s  expected t o  have or l ly  a marginal 

add i t i ona l  impact on t h i s  problem. 



1412 Sixteenth Street. N.W.. Washington. D.C. 20036 202-797-6800 

ROBERT J. GOLTEN 
COUNSEL 

NATURAL RESOURCE CLINIC 
FLEMING LAW BUILDING 

BOULDER. COLORADO 80309 
LUKE DANIELSON 

COUNSEL 

M r .  Don Silawski  
Naval Petroleum and O i l  Shale Reserves 
12th and F?enmsylva~ia Ave. N.W. 
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Washington, .: D. C . 20461 

Dear M r .  Si lawski:  

The National  Wildlzfle Federat ion,  A m e r i c a i f k s  l a r g e s t  p r i -  
va te  consexvation.organization, i s  please<. t o  comment as follows 
on t h e  d r a f t  environmentid. impact s tatement on development 
po l i cy  opt ions  f o r  t h e  Naval O i l  SEmle Reserves. 

I n  genera l ,  t h e  Pedexation sees no need t o  develop t h e  Naval 
Reserves a t  this time. Our pos i t i on  is  based on t he  following 
b e l i e f s  : 

C I. P r iva t e  o i l  sha l e  development on o the r  t r ack& appears t o  
17-1(A) be more than adequate t o  achieve any reasonable production 

goals ,  thus  making development of the NOSR unnecessary; 

t 11. The d r a f t  environxgental impact s tatement acknowledges 
some of t h e  adverse consequences c f  develcping tb.e NOSR, 

17-1( but  unders ta tes  t he r e  consequences hy f a i l i n g  t o  klescribe t h e  
cumulative e f f e c t s  of NOSR development together  w i t h  o t he r  
reasonably foreseeable  development i n  t h e  area .  

111. The  comparison of t h e  b a n e f i t s  and adverse consequences 

17-2[ of t h e  d i f f e r e n t  l i q u i d  f u e l s  opt ions  is  inadequate because it 
f a i l s  t o  account f o r  t h e  presence o r  absence of key constraints 
such a s  l o c a l  l abor  ,- housj-ng, and u t i l i t y  serv.ices.  

The n e t  energy ana ly s i s  i n  t h e  d r a f t  environmental impact 
17-3 C %;atement s u f f e r s  from important  inadequacies.  

17-1 
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c. 

I. P r i v a t e  O i l  Sha l e  Development 

A. Genera l ly  

The b a s i c  premise of t h e  DEIS i s  t h a t  a  ''no go" d e c i s i o n  
is  l i k e l y  i f  p r i v a ' t e  i n d u s t r y  is a b l e  t o  come up w i t h  an amount 
o f  new o i l  t h a t  would be e q u i v a l e n t  t o  what i s  expec ted  t o  be 
produced from t h e  NOSR. Y e t ,  d e s p i t e  this premise,  t h e  DEIS 
makes no a t t empt  a t  a l l  t o  even e s t i m a t e  what t h e  amount of  
p r i v a t e  product ion  is  l i k e l y  t o  he. Y e t  t h e  DEIS p u r p o r t s  
t o  base  t h e  d e c i s i o n  r ega rd ing  development of  tfie NOSR on such 
an amount. I n  o t h e r  words, t h e .  e q u a t i o n  is l a c k i n g  a  key f i g u r e .  
Before  proceeding any f u r t h e r ,  t h e  d r a f t e r s  of t h e  DEIS must 
come up w i t h  a  p r o j e c t e d  f i g u r e  f o r  e s t ima ted  p r i v a t e  product ion  
which can r e a l i s t i c a l l y  be  expected i n  t h e  p e r i o d  covered by 
t h e  P r e s i d e n t ' s  program f o r  n a t i o n a l  energy s e c u r i t y  s o  t h a t  
t h e  need f o r  development of  t h e  NOSR can  be f a f x l y  and a c c u r a t e l y  
assessed .  Such assessment  of  t h e  reaeonably  expec ted  p r i v a t e  
development should i t s e l f  be  s u b j e c t e d  t o  a  p u b l i c  comment 
p e r i o d  t o  e n s u r e  t h a t  t h e  f i g u r e s  a r e  an  a c c u r a t e  and f a i r  
e s t i m a t e  of  t h e  p r i v a t e  i n d u s t r y  p o t e n t i a l .  

B. Some Es t ima te s  of  Amount of P r i v a t e  Development 
Source: Cameron S y n t h e t i c  Fue l s  Report ;  Department 

of  I n t e r i o r  

PROJECT LOCAT ION PRODUCTION TARGET STATUS SUMMARY 
AND DATE 

Rio Blanco O i l  Sha le  Fed. Lease C-a 76,000 BBL/DAY 
(Gulf,  S tandard  of  I N )  CRio Blanco, CO) C1987) 

Ca thed ra l  B l u f f s  Fed. Lease C-b 5 7,000 BBLIDAY C19871 
O i l  Sha le  (Rio Blanco, CO) Ca thed ra l  B l u f f s  has  
(Occidenta l ,  Tenneco] appa ren t ly  i nc reased  

t h i s  e s t i m a t e  t o  
117,000 BBL/DAY a s  
evidenced by t h e  
p l ead ings  c u r r e n t l y  
b e f o r e  the  Colorado 
A i r  Q u a l i t y  Con t ro l  
Commission 

White River  Sha le  Fed. Lease Tracts100,OOO BBL/DAY 
Pro j .  U-a and U-b (-19901 
(Sundeco, P h i l l i p s ,  Cut ah) 
Sohio) 

I 
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B. cont inued  

PROJECT LOCATION PRODUCTION TARGET STATUS SUMMARY 
AND DATE 

Colony Deve lapmne t Colony Dow W e s t  46,000 BBL/DAY I n a c t i v e  pending i m -  
(Exxon) (Colorado) (19 85) proved economic con- 

d i t i o n s  

Long Ridge P r o j e c t  Union Proper ty  9,000 BBL/DAY I n a c t i v e  pending i m -  
(union O i l  of CAI (Colorado) p ro to type  proved economic condi- 

I 
50,000 BBL/DAY i f  t i o n s  
t h e y  go t o  produc- 
t i o n  

Sand Wash P r o j e c t  S t e t e  Leased 50,000 BBL/DAY S i t e  e v a l u a t i o n  and 
(Tos co) l and  (Utah1 C1990) f e a s i b i l i t y  s t u d i e s  

underway. Lease te rms  
r e q u i r e  $8 m i l l i o n  
investment  by 1985. 

TOTAL: 389,000 l3RLbDAY 

A s  i s  shown by t h e  above t o t a l ,  approximately 380,000 BBL/DAY 
i s  p r o j e c t e d  by 1990 from p r i v a t e  i n d u s t r y  p r o j e c t s  a l r e a d y  
underway. Th i s  f i g u r e  sugges t s  t h a t  the p r i v a t e  s e c t o r  i s  
p r o j e c t i n g  almost  enough o i l  development t o  m e e t  t h e  400,000 
BPD decrease  i n  impor ts  sought  by t h e  P r e s i d e n t  by 1990. The 
zbove p r o j e c t s  a r e  j u s t  a  sample of p r o j e c t e d  l e v e l s .  EPA 
has r e c e n t l y  i n t i m a t e d  t h a t  product ion  may be a s  h i g h  a s  
520,000 BPD by 1990. And Exxon has  p r e d i c t e d  an 8 m i l l i o n  
BPD product ion  l e v e l  by 2010. Su re ly  t h i s  i n d i c a t e s  t h a t  t h e  
premise of t h e  n e e d % t o  use  t h e  Naval O i l  Sha le  Reserves t o  m e e t  
t h e  l i q u i d  f u e l  g o a l s  must be r eas ses sed1  

Cumulative Environmental Impacts 

- 
Contrary t o  t h e - p r e m i s e  i n  t h e  DEIS, we f e e l  t h a t  a  d e t a i l e d  

environmental  a n a l y s i s  i s  r e q u i r e d  a t  t h e  programmatic s t a g e  
of  d e c i s i o n  making. The purpose of  t h e  DErS i s  t o  provide 
r e l e v a n t  i n fo rma t ion  on t h e  environmental  e f f e c t s  of a  d e c i s i o n  
t o  develop a d d i t i o n a l  f e d e r a l  l and ,  s p e c i f i c a l l y  Naval O i l  Sha le  
Reserve No. 1 (NOSR 1 1 ,  f o r  s h a l e  o i l  product ion.  This  d e c i s i o n  
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must be an informed one based on an i n  dep th  eva lua t ion  of t h e  
ind iv idua l  and cumulative impacts. Now is  the t i m e  t o  cons ider  
those  e f f e c t s ,  no t  a f t e r  a dec i s ion  i s  made t o  proceed wi th  
a d d i t i o n a l  development. It i s  no t  enough t o  i d e n t i f y  problem 
a reas  without  analyzing them i n  d e t a i l  CDETS, p. 5-11. 

While ind iv idua l  impacts of NOSR 1 and t h e  a l t e r n a k f a e s  
a r e  a t  least d iscussed  i n  a genera l  [although completely inade- 
quate)  fashion ,  cumulative e f f e c t s  a r e  s c a r c e l y  given l i p  se rv ice .  
For example: "The cumudative e f f e c t s  of r e g i o n a l  energy dev- 
elopment could have a s i g n i f i c a n t  impact on a i r  q u a l i t y  i n  t h e  
region!' (DEIS, p. 5-31. Is t h i s  information a t  a l l  h e l p f u l  
i n  making a dec i s ion  a s  t o  w h e t h e r  o r  n o t  t o  develop a mult i -  
b i l l i o n  d o l l a r  f a c i l i t y ? l !  

- 
Cumulative e f f e c t s  a r e  no t  even mentioned i n  two o t h e r  

c r i t i c a l  a reas :  water and socio-economics, New water consump- 
t i o n  f o r  NOSR 1 is es t imated  t o  be from 4.6 MGPD t o  15.0 MGPD 
which would be d i v e r t e d  from a g r i c u l t u r a l  use CDETS, p, 5-41, 
This  e f f e c t  on farming may be s m a l l  when campared wi th  mun- 
i c i p a l  growth as t h e  DEIS observes,  However, when superimposed 
on t h e  water usage from t h e  o t h e r  prbposed o i l  s h a l e  and mining 
opera t ions  i n  t h e  a r e a ,  t h e  e f f e c t  on a g r i c u l t u r e  water  r i g h t s  

,could  be very s u b s t a n t i a l ,  These e f f e c t s  must - be evaluated.  

- Again, ind iv idua l  impects of NOSR 1 on socio-economics 
a r e  a t  l e a s t  discussed,  b u t  nothing whatsoever is mentioned. 
about t h e  cumulative e f f e c t s  of a l l  tb s h a l e  o i l  ope ra t ions  
i n  t h e  region  Lor perhaps even t h e  b e n e f i c i a l  e f f e c t s  from some 
of t h e  a l t e r n a t i v e s  i n  o t h e r  a r e a s ) ,  The DEIS recognizes  t h e  
cons iderable  stress t h a t  a major f a c i l i t y  s i t i n g  w i l l  impose 
on a r u r a l  a rea .  It should f u r t h e r  recognize,  and d i s c u s s  i n  
d e t a i l ,  t h e  compound s t r e s s  t h a t  a number of such  f a c i l i t i e s  
w i l l  have on t h e  region. I f  one f a c i l i t y  w i l l  exceed t h e  a b i l i t y  
of an a r e a  t o  a s s i x i l a t e  thousands of workers, what w l l l  s e v e r a l  
f a c i l i t i e s . * d c ?  How a r e  schools ,  p o l i c e  and f i r e  pkotec t ion  
and a h o s t  of o t h e r  s e r v i c e s  going t o  be provided by concurrent  
development of NOSR 1 and t h e  o t h e r  a l r e a d y  planned p r o j e c t s ?  
It may be t h a t  t h e  a l t e r m t i y e s  t o  NOSR l m a y  be b e n e f i c i a l  t o  
a reas  of h igh  unemployment (unl ike  western Colorado1 . Surely 
these  ques t ions  are r e l e v a n t  t o  t h e  dec i s ion  makers a t  t h e  
programmatic l e v e l .  They must be answered before  a dec i s ion  is  
, made t o  develop NOSR 1, 
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111. Coqparison o f  NOSR t o  Other Liquid Fue l s  Opt inns  

One fundamental f a c t  must be kept  i n  mind i n  ana lyz ing  
the va r ious  p o t e n t i a l  sou rces  of  l i q u i d  f u e l s :  many of  t h e s e  
sources  can be produced i n  a v a r i e t y  of geographic  l o c a t i o n s ,  
w h i l e  o i l  s h a l e  from t h e  NOSR w i l l  of  n e c e s s i t y  be produced 
i n  a s m a l l ,  wel l -def ined geographic  area. 

T h i s  f a c t  is o f  great s i g n i f i c a n c e  i n  terms of  the impacts  
of development. I f  a l coho l  f u e l s ,  o r  even OCS o i l ,  were t o  be  
s e l e c t e d ,  development could occur  a t  a v a r i e t y  o f  sites. I n  
t h e  case of  o i l  s h a l e ,  development--both on and o f f  the NOSR--is 
n e c e s s a r i l y  l i m i t e d  t o  a r e l a t i v e l y  s m a l l  r eg ion  of Colorado, 
Utah and Wyoming, w h e r e  the on ly  known s i g n i f i c a n t  high-grade 
s h a l e  reserves exist. 

There is even some p o s s i b l i t y  of  channel ing development 
of  some of  these o t h e r  l i q u i d  f u e l s  t o  areas where impacts 
which would o therwise  be d e t r i m e n t a l  would be b e n e f i c i a l .  
For example, t h e  pool  o f  unemployed l a b o r  i n  weistern Colorado 
and e a s t e r n  U t a h  i s  r e l a t i v e l y  s m a l l .  Any s i g n i f i c a n t  develop- 
ment i n  this area would r e q u i r e  t h a t  l a r g e  numbers o f  workers 
move i n t o  the area. T h i s  would r e s u l t  i n  a number @f s i g n i -  
f i c a n t  adverse  impacts: 

1. People would be uprooted from s t a b l e  c o r n u n i t i e s  else- 
where, where they  may have f ami ly ,  s o c i a l ,  anti o t h e r  t ies,  
and where they  now l i v e  by choice ,  and moved t o  a new area. 

2. T h e  r ece iv ing  area l a c k s  adequate  km~ising,  s choo l s ,  
p u b l i c  s a f e t y  s e r v i c e s ,  gas  and e l e c t r i c  u t i l i t i e s ,  roads ,  and 
many o t h e r  forms of i n f r a s t r u c t u r e ,  a l l  o f ~ ~ w o u l d  have t o  h e  
b u i l t  a t  very  s u b s t a n t i a l  cost t o  s o c i e t y .  

3. During the t r a n s i t i o n  p e r i o d  w h i l e  i n f r a s t r u c t u r e  is 
being developed, lhr-incoming workers w i l l  be exposed t o  un- 
s t a b l e ,  crowded, t r a n s i e n t  c o n d i t i o n s ,  h i g h  c o s t s  f o r  neces- 
si t ies,  and o t h e r  cond i t ions  h r d l y  c o n d u c i v e  t o  the es t ab -  
l i shment  of  s t a b l e ,  h e a l t h y  corLjm~:nities, 

On t h e  o t h e r  hand, there a r e  c l e a r l y  e x i s t i n g  communities 
wi thout  adequate employment, b u t  w i t h  housing and o t h e r  com- 
munity s e r v i c e s  a l r eady  i n t a c t ,  which could  be i n t e n t i o n a l l y  
t a r g e t e d  a s  si tes f o r  energy p r o j e c t s .  Rather t han  c r e a t i n g  
problems, such  p r o j e c t s  could  be a real b e n e f i t  t o  areas needing 
t h e  employment base. 
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There a r e  a  number of o t h e r  ways i n  which t h i s  p r i n c i p l e  
i s  demonstrated: 

r A. A v a i l i b i l i t y  of E l e c t r i c a l  Se rv ice  

O i l  s h a l e  p r o j e c t s ,  w i t h  a s s o c i a t e d  development, w i l l  
p lace  a  seve re  s t r a i n  on e l e c t r i c a l  gene ra t ing  capaciky i n  
western Colorado and e a s t e r n  Utah. 

Energy requirements f o r  o i l  shale development may be q u i t e  
s i g n i f i c a n t .  A s  we  s t a t e d  i n  more d e t a i l  i n  ou r  w r i t t e n  
and o r a l  comments on the scoping o f  t h i s  d r a f t  environmental 
impact s ta tement ,  there i s  a  c r i t i c a l  and growing shor tage  of  
e l e c t r i c a l  gene ra t ing  c a p a c i t y  i n  Colorado. 

The adverse  consequences w i l l  n o t  be l i m i t e d  t o  l o c a l  
u t i l i t i e s  and ra tepayers :  it i s  an immense waste  of  ou r  s o c i e t y ' s  
resources  t o  b u i l d  new gene ra t ing  p l a n t s  i n  one reg ion ,  w h i l e  gen- 
e r a t i n g  p l a n t s  i n  o t h e r  reg ions  a r e  i d l e  o r  under -u t i l i zed .  

17-8 

A t  p r e s e n t ,  excess  u t i l i t y  c a p a c i t y  i s  nea r  40% on a  nat ion-  
wide b a s i s .  Indedd, some u t i l i t i e s '  p l a n t s  a r e  s u f f e r i n g  ex- 
ces s ive  phys ica l  damage a s  u n i t s  designed f a r  base load ope ra t ion  
a r e  being fcsced  t o  o p e r a t e  i n  a  c y c l i n g  mode, s u b j e c t i n g  com- 
ponents t o  thermal  stresses f o r  which tE,ey w e r e  n o t  designed. 

The e f f e c t  of t h i s  c a p a c i t y  s h o r t a g e  i s  clear. A t  a  t i m e  
when t h e  c o s t  of c o n s t r u c t i n g  new gene ra t ing  capac i ty  of any 
kind is almost p r o h i b i t i v e ,  i n c r e a s e s  i n ' e l e c t r i c a l  demand 
w i l l  f o r c e  a r e a  u t i l i t i e s  t o  i n v e s t  enormous sums i n  new p l a n t s ,  
wi th  h igh ly  adverse  consequences t o  u t i l i t y  r a t epaye r s .  

It i s  pa ten tay  unreasonable t o  t r e a t  two a l t e r n a t i v e s  
t h e  same when one r e q u i r e s  c o n s t r u c t i o n  of major power genera t ion  
and t ransmiss ion  f a c i l i t i e s  a n t  t h e  o t h e r  does  not .  The  f a c t  
t h a t  l o c a l  u t i l i t i e s  and r a t e p a y e r s ,  r a t h e r  khan f e d e r a l  energy 
agencies ,  w i l l  be  f o o t i n g  the b i l l  f o r  c o s t l y  cons t ruc t ion  
programs does n o t  provide an excuse f o r  f a i l i n g  t o  ana lyze  

b 
t h i s  fundamental problhm. 

I 
I n  t h e  p a s t  it has been suggested that inc reased  electr ic 

load a t t r i b u t a b l e  t o  o i l  shale f a c i l i t i e s  can be  m e t  by genera- 
17-9 t i n g  e l e c t r i c i t y  from off-gas  from s h a l e  f a c i l i t e s .  T h i s  has  

provided a  n e a t  r a t i o n a l e  f o r  f a i l u r e  t o  ana lyze  t h e  c r i t i c a l  
e lectr ical  supply problems posed by o i l  shale development 
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on t h e  NOSR and elsewhere.  However, t h i s  response is  u t t e r l y  
inadequate:  

(a) because of  t e c h n i c a l  problems, economics, o r  f o r  
o t h e r  reasons ,  p r i v a t e  s h a l e  deve lope r s  appear  t o  be c o n t r a c t i n g  
f o r  power from u t i l i t i e s  r a t h e r  t h a c  us ing  of f -gas  gene ra t ion ;  and 

(b) o f f -gas  gene ra t ion  does  n o t  s o l v e  t h e  problem of pro- 
v i d i n g  power f o r  r e s i d e n t i a l ,  commercial, and i n d u s t r i a l  growth 
induced by s h a l e  development. 

A number of t h e  a l t e r n a G i v e s t o  NOSR development have t h e  
p o t e n t i a l  of  be ing  l o c a t e d  i n  a r e a s  w i t h  s u r p l u s  power. NOSR 
Cevelopment would r e q u i r e  i n c r e a s e d  development of  e l e c t r i c a l  
supply,  a t  enormous csst. Hence, the a l t e r n a t i v e s  a r e  n o t  f a i r l y  
t r e a t e d  wi thou t  a n a l y s i s  of t h i s  problem. 

B. N a t c r a l  Gas S u p p l i e s  
r 

A s i m i l a r  s i t u a t i o n  o b t a i n s  w i t h  r e s p e c t  t b  n a t u r a l  gas-- 
t h e  primary sou rce  of  h e a t  f o r  b u i l d i n g s  i n  t h i s  a r e a .  

Na tu ra l  gas  has  on ly  r e c e n t l y  been i n  v e r y  s h o r t  supply.  
Colorado 's  l a r g e s t  u t i l i t y  h a s  had a  moratorium on new gas  
hookups i n  response t o  t h i s  sho r t age .  

The e f z e c t ,  t h e n ,  02 growth induced by shale development, 
i n c l u d i n g  development of  t h e  NOSR, w i l l  be t o  exhaus t  gas  a v a i l -  
a b l e  under o l d e r ,  low-cost c o n t r a c t s  more r a p i d l y ,  r e q u i r i n g  more 
new c o n t r a c t s  a t  h ighe r  p r i c e s ,  The n e t  r e s u l t  w i l l  be dramat ic  
i n c r e a s e s  i n  g a s  c o s t  t o  customers ,  and inc reased  s t r a i n  on 
supply,  a s  w e l l  a s  t h e  c a p a c i t y  o f  t r ansmis s ion  and d i s t - r i bu -  
t i o n  f a c i l i t i e s .  

17-10 

I Again, t h e  ba lance  shoilld i n c l u d e  these e x t r a  c o s t s  a t t r i -  
b u t a b l e  t o  NOSR development, c o n t r a s t e d  a g a i n s t  o t h e r  t ypes  of  
energy  development which may be t a r g e t e d  t o  a r e a s  w i t h  adequate  
gas  s u p p l i e s  o r  o t h e r  energy sou rces .  

F u r t h e r ,  t h e  r a t e s  p a i d  by gas  customers r e z l e c t  an average 
p r i c e  p a i d  by u t i l i t i e s  t o  t h e i r  s u p p l i e r s .  U t i l i t i e s  o b t a i n  
gas  under numerous c o n t r a c t s  w i t h  p i p e l i n e  companies. Older  
c o n t r a c t s  g e n e r a l l y  make gas  a v a i l a b l e  a t  r e l a t i v e l y  low p r i c e s ;  
rewer c o n t r a c t s  a r e  a t  much h i g h e r  p r i c e s .  
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NOSR development i n  t h e  a r i d  Colorado Basin w i l l  r e q u i r e  
( i )  t r a n s f e r  o f  water  from e x i s t i n g  u s e r s ,  o r  ( i i )  c o n s t r u c t i o n  
of  new water  p r o j e c t s ,  o r  {iii) bo th ,  i n  some combination, Th i s  
may be  c o n t r a s t e d  t o  o t h e r  energy sources ,  which may be developed 
i n  a r e a s  w i t h  e x i s t i n g  adequate water  s u p p l i e s .  

F D. Summary 

I n  s h o r t ,  t h e  d r a f t  environmental  impact s ta tement  f a i l s  
t o  adequately ba lance  t h e  c o s t s  and b e n e f i t s  of  t h e  v a r i o u s  
a l t e r n a t i v e s .  Note that Ire are n o t  he re  sugges t ing  t h a t  a l l  
va lues  can be q u a n t i f i e d  and sub jec t ed  t o  d o l l a r - f o r - d o l l a r  
comparison. W e  a r e  sugges t ing  t h a t  an a l te rna t ive- -perhaps  
a l c o h o l  fuels--which can be s i t e d  f l e x i b l y  t o  t a k e  advantage 
of r e sources  which a r e  i n  surplus--has many advanteges over  
NOSR development which a r e  no t  adequate ly  t r e a t e d .  A compari- 
son might be a s  fo l lows  : 

NOSR DEVELOPMENT ALTE RNAT IVE 

1. Labor. Labor supply i n  t h e  
l o c a l  a r e a  is  inadequate .  
Workers must be induced t o  re- 
l o c a t e  i n t o  t h e  p r o j e c t  a r ea .  

1 2.  Housing. Local  housing 
is  unava i l ab le  i n  adequate  

I supply.  Workers w i l l  be fo rced  
t o  pay h igh  p r i c e s  f o r  tempor- 
a r y  housing, which w i l l  b e  con- 
s t r u c t e d  a t  s u b s t a n t i a l  c o s t s .  

3.  Pub l i c  s e r v i c e s .  Nearly 
a l l  p u b l i c  se rv ices- - roads ,  
schools ,  sewers, water  s u p p l i e s ,  
p u b l i c  s a f e t y  serv ices- -a re  in-  
adequate ,  and w i l l  have t o  be  
improved and expanded a t  enor- 
mous expense. 

4 .  Communities. Unstable "boom 
towns" c r e a t e d ,  where r e s i d e n t s  
l a c k  community t i e s ,  a h igh  de- 
gree  of  t r a n s i e n c e ,  and asso- 
c i a t e d  problems. 

5. U t i l i t i e s .  New e l e c t r i c a l  
gene ra t ing  c a p a c i t y  needed, 

1. Labor. P r o j e c t  can be b u i l t  
i n  an a r e a  w i t h  h i g h  unemploy- 
ment, p rovid ing  needed jobs 
wi thout  r e q u i r i n g  r e l o c a t i o n .  

2 .  Housing. Housing s u p p l i e s  
should be adequate ,  o r  n e a r l y  
s o ,  s i n c e  l i t t l e  in-migrat ion 
w i l l  occur .  

3 .' P u b l i c  s e r v i c e s .  E x i s t i n g  
s e r v i c e s  should be s t r a i n e d  
very  l i t t l e ,  s i n c e  compara- 
t i v e l y  minor popula t ion  i n c r e a s e  
i s  t o  be expected. 

4 .  Communities. E x i s t i n g  s o c i a l  
r e l a t i o n s h i p s  a r e  l a r g e l y  
preserved.  

5. U t i l i t i e s .  Added demand may 
a c t u a l l y  b e n e f i t  u t i l i t i e s  w i t h  
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5. U t i l i t i e s  con t 'd .  
which can on ly  be cons t ruc t ed  
a t  enormous expense causing 
r a p i d  r a t e  i nc reases .  Na tu ra l  
gas  s u p p l i e s  w i l l  be t i g h t  and 
r a t e s  w i l l  i nc rease .  

Added gene ra t ing  c a p a c i t y  
w i l l  have important  adverse  
environmental  impacts.  

5. U t i l i t i e s  c o n t '  d. 
u n d e r u t i l i z e d  capac i ty .  

S ince  no new p l a n t s  would 
be needed, t h e r e  would be 
l i t t l e  a d d i t i o n a l  adverse  
environmental  impact. 

6. Water. P r i m e  a g r i c u l t u r a l  I 6. Water. Water s u p p l i e s  from 
land w i l l  be  taken  o u t  of pro- e x i s t i n g  sou rces  may be adequate-- 
duc t ion  and/or new water pro- 
jects w i l l  be  needed a t  enor- 
mous c o s t ,  w i t h  s i g n i f i c a n t  
adverse  environmental  impacts.  

o r  n e a r l y  adequate--for p r o j e c t  
needs. 

7. Cumulative e f f e c t s .  A l l  ( 7. Cumulative e f  f ec t s ,P roduc t ion  
o i l  s h a l e  product ion f a c i l i t i e s  f a c i l i t i e s  may be d i spe r sed  
w i l l  a l l  n e c e s s a r i l y  be b u i l t  
i n  a conf ined  geographic ~ e g i o n .  
Cumulative impacts a r e  unavoid- 
ab l e  . 

around the cocuntry , avoiding 
e x c e s s i v e  impact i n  any s i n g l e  
l o c a l i t y .  

The above l is t  could be added t o  e a s i l y .  Our p o i n t  i s  
simply t h i s :  t h e  o b j e c t i v e  of t h i s  environmental  impact state- 
ment should  be t o  analyze p ragmat i ca l ly  and f a i r l y ,  the avail- 
a b l e  a l t e r n a t i v e s .  By f a i l i n g  t o  treat the i s s u e s  i d e n t i f i e d  
, above, it f a i l s  u t t e r l y  i n  i t s  p r i n c i p a l  purpose. 

Frankly,  t h e  f a c t  t h a t  w e  have r a i s e d  these i s s u e s  e x t e n s i v e l y  
i n  t h e  scoping of t h i s  d r a f t  environmental  impact s t a t emen t ,  
w i th  no n o t i c e a b l e  e f f e c t  on t h e  r e s u l t i n g  document, l e a v e s  
us with s e r i o u s  ques t ions  as t o  DOE'S i n t e n t i o n s .  

Imagine a l a r g e  i n d u s t r i a l  e n t e r p r i s e  cons ide r ing  the 
c o n s t r u c t i o n  of a new f a c i l i t y .  The committee charged w i t h  
i d e n t i f y i n g  a site comes i n  w i t h  v a r i o u s  a l t e r n a t i v e s ,  i nc lud ing  
S i t e s  A and B. They f i n d  l i t t l e  t o  choose from between these 
a l t e r n a t i v e s .  

Management asks  whether t h e r e  is an adequate  l a b o r  supply 
a t  bo th  sites. T h e  committee responds by say ing  " t h e r e  i s  a t  
s i t e  A ,  b u t  n o t  a t  s i t e  B. We d i d n ' t  go i n t o  t h a t  i n  d e t a i l  
because we d i d n ' t  t h i n k  it w a s  important ."  
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They a r e  asked whether t h e r e  i s  adequate e l e c t r i c a l  supply 
a t  t h e  sites, and respond t h a t  they don ' t  know. 

MKlauagement i n q u i r e s  whether there a r e  adequate l o c a l  water 
supp l i e s ,  and is  t o l d  "no, but  we hope t h a t  someone w i l l  b u i l d  
a dam. " 

" I s  t h e r e  adequate housing f o r  personneJ.?" is t h e  next  
question. The answer: "No. And by t h e  way, n ine  o t h e r  major 
p l a n t s  a r e  planning t o  l o c a t e  i n  t h e  v i c i n i t y .  But we d i d n ' t  
d i scuss  t h a t  i n  our  repor t . "  

Clear ly ,  such a committee would be t o l d  t o  s t a r t  again ,  and 
t o  f i n i s h  i t s  work by addressing t h e s e  c r u c i a l  questions,which 
would be a t  t h e  t o p  of t h e  l is t  of t h i n g s  management would 
want t o  know. 

DOE, charged wi th  the pub l i c  t r u s t ,  and r e s p o n s i b i l i t y  
f o r  a broad range of environmental consequences, has respon- 
s i b i l i t i e s  f a r  i n  excess  of t h e  r e s p o n s i b i l i t i e s  of such a 
hypothet ica l  corpora te  manager. Y e t  t h e  a n a l y s i s  presented 
$br, guide DOE management i s  much less adequate than  the a n a l y s i s  
used by business  managers i n  t h e  most r o u t i n e  p l a n t  s i t i n g  
dec is ions .  

DOE a t tempts  t o  s k i r t  t h i s  i s s u e ,  and, indeed, t h e  e n t i r e  
i s s u e  of the m e r i t s  o r  demeri ts  of p a r t i c u l a r  l i q u i d  f u e l  sources 
by r e v e r t i n g  t o  t h e  non-policy of saying "we have t o  develop 
a l l  of everything we can." 

This  s ta tement  means nothing. The f e d e r a l  government, 
l i k e  any enterprise . ,  has l i m i t e d  resources.  A commitment 
of a p a r t  of those  resources t o  one technology makes l e s s  ava i l -  
ab le  f o r  o t h e r  technologies.  

T h i s  i s  simply t h e  b a s i c e c ~ l o m i c  not ion  of "opportuni ty 
cos t . "  I f  t h e  NOSR i s  developed, commitment of resources  t o  
t h a t  developmnt w i l l  necessa r i ly  mean t h a t  some o t h e r  th ings  
c a n ' t  be done. If t h e  avowed pu1rpose3 of th is  environmental 
impact s ta tement*include serv ing  a s  " input"  f o r  t h e  dec is ion  
a s  t o  "whether t o  promote development of o i l  s h a l e  on f e d e r a l  
land" (p. 1-31, then t h e  ques t ions  r a i s e d  i n  t h e s e  comments 
can hardly be avoided. 
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I V .  Eff ic iency of Process 
- 

The discuss ion of process e f f i c i e n c y  i n  t h i s  document i s  
simply unacceptable. This  i s s u e  is  c e n t r a l  t o  a comparison of 
a l t e r n a t i v e s  y e t  it i s  disposed of (and t h a t  is t h e  be s t  we 
can say of i ts  treatment  h e r e ) i n  f i f t e e n  l i n e s  and one f igure .  
Reference is  made t o  Appendix C where, t h e  reader  i s  t o l d ,  w i l l  
be found the  b a s i s  f o r  t h e  scanty  da t a  presented.  Nothing i n  
Appendix C i s  t h e  l e a s t  b i t  enl ightening i n  r e s p e c t t o  how the  
determination of process e f f i c i e n c y  was made. 

1 This s ec t i on  simply m u s t b e  redone i f  this document i s  t o  
be considered. a ' c redible  and defens ib le  a n a l y s i s  of a l t e rna -  
bives . 

W e  have some s p e c i f i c  comments: 
C 

1) A comprehensive n e t  energy ana ly s i s  f o r  a l l  a l t e rna -  
t i v e s  must be done. This skould inc lude  a l l  energy c o s t s  
(e.g. we bel ieve  t h a t  t h e  energy c o s t s  a ssoc ia ted  with moving 
workers, t h e i r  f ami l i e s  and o t h e r s  t o  new towns i n  t he  o i l  - shale  a reas  w i l l  be s i g n i f i c a n t ) .  

r 21 The Conservation a l t e r n a t i v e  should be reanalyzed 
a a f t e r  i t  has been reformulated t o  include a more comprehensive 

17-l4 L plan than j u s t  savings due t o  weight reduction of veh ic les .  
This assumption is  pa t en t l y  absurd. 

W e  be l ieve  t h a t  o i l  sha l e  development w i l l  no t  produce 
a l a rge  amount of energy, o r  l i q u i d  f u e l s ,  on a n e t  b a s i s ,  
when ca r e fu l l y  considered. This  is s o  because h i s t o r y  shows 
us t h a t  t he  projec ted  p r i c e  of sha l e  o i l  has  been c lose ly  
t i e d  t o  --and always s l i g h t l y  i n  excess of--imported o i l  
p r i ces .  

Thank you f o r  the  oppor tuni ty  t o  comment on this 
d r a f t  environmental impact statement.  

S incere ly ,  :, 

;/ 
Luke J. Danielson, Counsel Henry G .  Swain, Legal I n t e rn  



RESPONSE SET 17 

17-1A See response t o  comment 17-4. 

17-1B See responses t o  comments 17-5, 6, and.7. 

17-2 The precise manpower, u t i l i t y ,  and o ther  inpu t  f ac to r  require-  

ments t h a t  would be associated w i t h  development o f  NOSR 1 cannot 

be known u n t i l  spec i f i c  development terms and plans o f  the NOSR 

property are iden t i f i ed .  The most prominant va r iab le  i s  the one 

t ha t  w i l l  determine presence o f  key f ac to r  i npu t  const ra in ts  most 

subject t o  d i r e c t  DOE p o l i c y  i n i t i a t i v e s ,  namely the overa l l  

t iming o r  program schedule f o r  construct ion and operation. The 
t ime schedule f o r  development o f  NOSR 1 i n  combination w i th  other 

po ten t ia l  indust ry  development i n  the same general area w i l l  be 

the major determinant o f  whether a labor  surplus o r  s h o r t f a l l  

w i l l  p reva i l  and whether cooperative housing ventures w i l l  be 

requ i red. 

17-3 See response 3-8 and Awendix C. 

17-4 The decis ion t o  develop NOSR w i l l  be made by the admin is t ra t ion 

based upon a l l  c r i t e r i a  i t  deems important. The E I S ,  one inpu t  t o  

t h a t  decis ion process, does no t  suggest t h a t  the  r a t e  o f  developnient 

o f  p r i va te  o i l  shale i s  the  sole c r i t e r i o n .  The tab le  o f  shale projects,  

provided i n  comnient 17-4, 1 i s t s  goals and does not  r e f l e c t  actual  

a c t i v i t i e s .  Exxon d i d  no t  p red i c t  8 m i l l i o n  BPD by 2010, but  merely 

suggested i t  would be possible, given a whole host o f  condi t ions 

occurr ing. As was stated i n  the  response t o  comment 2-7, the d ra f t  

E I S  was unfor tunate ly  somewhat vague on the purpose o f  the proposal. 

We be1 ieve a revised Section 2 c l a r i f i e s  t h i s  po in t .  

17-5 Analysis o f  cumulative a i r  and water qua1 i ty impacts re la ted  t o  devel- 

opment i n  the o i l  shale reg ion i s  beyond the scope and purpose o f  

t h i s  programmatic E I S .  Also, see the response t o  comment 2-8. 

17-6 See above 17-5 and below 17-7. 

17-12 



17-7 A general ana lys is  o f  cumulat ive socioeconomic impacts has been added 

t o  the  F ina l  EIS. However, d e t a i l e d  cumulat ive impact analyses o f  

a l l  o i l  shale operat ions i n  the  reg ion  are  c l e a r l y  beyond the  scope 

and purpose of t h i s  PEIS, as expla ined i n  t h e  response t o  comment 2-8. 

As t o  the  f i n a l  concern expressed i n  t h i s  comment, t h a t  

of cons idera t ion  o f  a l t e r n a t i v e s  t o  t h e  NOSR p r o j e c t  i n  te rns  o f  

unemployment e x i s t i n g  i n  o the r  areas v is -a-v is  western Colorado, 

i t  should be noted t h a t  any ana lys i s  o f  a  f a c t o r  o f  such a  

t r a n s i t o r y  and specu la t ive  nature  as p e r i o d i c  unemployment i s  

c l e a r l y  beyond the  scope o f  t h i s  ana lys is .  To even attempt such 

an exerc ise  would i n v o l v e  the  p r o j e c t i o n  o f  na t i ona l  and i n t e r n a t i o n a l  

economic cond i t ions  expected t o  preva i  1  w i t h  respect  t o  the  demand 

and supply o f  products and serv ices  c u r r e n t l y  produced and l i k e l y  

t o  be produced i n  the  f u t u r e  i n  each o f  the  regions o f  study. This 

i s  t o  say t h a t  a  simple ana lys is  o f  cu r ren t  unemployment ra tes  i n  

each o f  the  areas under study would n o t  y i e l d  c r e d i b l e  r e s u l t s  

f o r  comparisons o f  a l t e r n a t i v e s  which would take years t o  develop. 

17-8 The commenter ra i ses  a  good p o i n t  concerning d i f f e r e n t i a l  regional  

e l e c t r i c a l  generat ing capac i t ies ,  one t h a t  should be taken i n t o  account 

i n  s i t i n g  s tud ies  f o r  ~ i l a j o r  f a c i l i t i e s .  However, cons idera t ion  o f  t h i s  

fac tor  i s  beyond the  scope o f  the  NOSR programmatic l e v e l  EIS a t  t h i s  

t ime, as discussed i n  t h e  response t o  comment 2-8. 

17-9 See response 17-8 above. 

17-10 Refer t o  t h e  response t o  comment 2-8. 

17-11 The comnent s ta tes  t h a t  t h e  EIS " F a i l s  t o  adequately balance" the  

var ious a l t e r n a t i v e s ,  and provides an example o f  such a  balance i n  

a  t a b l e  i t e m i z i n g  seven f a c t o r s  f o r  NOSR development versus a lcohol  

f u e l  s. 



The fac tors  1 i sted 1 a r g e l y  second-order socioeconomic fac to rs ,  a re  

important,  as a r e  numerous o the r  fac to rs ,  depending on t h e  i n t e r e s t s  

of the  cornenter.  The EIS does make a  q u a n t i t a t i v e  comparison o f  a1 1  

t h e  pr imary impact fac to rs ,  b u t  w i thou t  adding a  judgmental va lue 
t h a t  must be reserved f o r  t h e  p o l i c y  makers. DCIE does n o t  be l i eve  

t h a t  a d d i t i o n a l  d e t a i l s  a r e  needed f o r  t h e  f i n a l  EIS, a t  t h i s  t ime. 

17-12 Data sources a r e  referenced and on ly  s t ra igh t fo rward  

mathematical analyses a r e  requ i red  t o  dupl i c a t e  the  c a l c u l a t i o n s  

made. The c o n s t i t u e n t  components o f  each energy c a l c u l a t i o n  a re  

inc luded i n  t h i s  f i n a l  EIS. Refer t o  t h e  response t o  coment  

3-8 f o r  a  d iscuss ion o f  n e t  energy analys is .  

17-13 Refer  t o  response t o  comment 3-8. 

17-14 Refer t o  the  s e l e c t i o n  c r i t e r i a  on pages 3-1 and 3-2 and 

t h e  response t o  comnent 2-4. Th is  EIS does n o t  have as i t s  purpose 

t h e  development o f  a  comprehensive conservat ion plan. The b e l i e f  

" t h a t  o i l  shale development w i l l  n o t  produce a  l a r g e  amount o f  

energy, o r  l i q u i d  f u e l s  on a  n e t  basis, when c a r e f u l l y  considered" 

i s  a t  variance w i t h  t h e  d e t a i l e d  n e t  energy ana lys is  i n  Appendix C. 

Also, see response t o  comment 5-1G. 



30 November 1980 Hand del i vered 12-1-80 

Donald Silawsky 
Envi ronmental Project Manager 
Naval Petroleum and Oil Shale Reserves 
U.S. Department of Energy 
Mail Stop 3344 
12th & Pennsylvania Ave. NW 
Washington DC 20461 

Dear Mr. Si l  awsky: 

The holiday schedule and our own work load made i t  d i f f i c u l t  t o  
mail the attached comnents i n  time to reach Washington by the Friday, 
28 November dead1 i ne . 

In fac t ,  we called your off ice Friday without obtaining any 
answer several times. 

Thus, we hope tha t  you will accept these coments hand-delivered 
early Monday morning, since I will be in  DC tha t  day on other business. 
Attached i s  also a copy of the mailgram I sent  Friday a f t e r  not succeeding 
i n  reaching you by phone. 

Kevin Markey 

Attachment 
cc: ASEV Ruth .  Cl usen 

Colorado Department of Natural Resources 

18- 1 

Committed to the preservation, restoration, and rational use of the Earth. 
-- 



28 November 1980 

COMMENTS ON THE DRAFT PROGRAFPATIC ENVIRONMENTAL IMPACT STATEMENT ON M E  
DEVELOPMENT POLICY OPTIONS FOR THE NAVAL OIL SHALE RESERVES, COLORADO. 

General C o m n t s  - 
The environmental impact statement s ta tes  t h a t  the Department o f  Energy 

(DOE) -w i  11 propose Naval O i  1 Shale Reserves (NOSR) development i f  there i s  "an 
absence of meani'ngful p r i v a t e  o i l  shale development dur ing the next  year to 18 
months." (1-3) What does t h i s  mean? DOE must def ine t he  circumstances, condi- 
t ions,  and c r i t e r i a  by which p r i v a t e  sha le  indus t ry  success i s  judged. Moreover, 
i t  i s  c r u c i a l  t h a t  DOE es tab l i sh  such c r i t e r i a ,  pub1 i c l y ,  before i t  must make i t s  
dec is ion. .  Such c r i t e r i a  should 'be p a r t  o f  the  proposed act ion.  I f  not, i t  w i l l  
be too easy f o r  the agency to change i t s  c r i t e r i a  i n t e r n a l l y  depending on what 
ci'rcums tances demand. 

For example, the  Department of the I n t e r i o r  cons i s t en t l y  claimed t h a t  
i t s  proto type o i l  shale leas ing program was a b i g  success. That i s ,  u n t i l  i t  
wished t o  j u s t i f y  add i t i ona l  pro to type 1 easing. Suddenly, judged against  an 
impossible goal ( t h e  t e s t i n g  o f  a1 1 major technologies wi  t h i  n the program), DO1 
pronounced the  proto type p r o g r a m T 1 q u a l i f i e d  success" =ugh, i t  was obvious 
by t h e i r  i n t e n t  t h a t  they considered i t  a dismal f a i l u r e .  

We woul d suggest t h a t  there i s  a1 ready meaningful devel opment 1 eadi ng 
t o  product ion o f  more than 400,000 ba r re l s  per day. Construct ion i s  proceeding 
on four p ro jec ts .  Permit  app l i ca t ions  are moving forward on several more. With 
lands a1 ready leased o r  those under p r i v a t e  ownership i t  w i l l  be poss ib le  t o .  
produce near ly  600,000 BPD by 1990 o r  1992. 

I Shale development has already a t t r a c t e d  several  federa l  favors:  

* A 20% business investment tax  c red i t .  
* The $3 per  bar re l  product ion tax c r e d i t  (equ iva len t  o f  a p r i c e  

guarantee i f  world p r i ces  fa1 1 under a c r i t e r i a  p r i c e ) .  
* The incent ives o f  the Energy Secur i t y  Act. 
* The e x i s t i n g  and proposed expanded pro t o  type 1 easi  ng program. 
* Several favorab le  decis ions regarding environmental regu l  a t i on .  

Does i t  need more, even on a contingency basis? We t h i n k  not .  I f  i ndus t r y  f a i l s  
w i t h  a l l  t h i s  assistance, i t  i s  time t o  b i t e  the  b u l l e t  and look f o r  a more 
promising so lu t i on  t o  ou r  energy problems. We need n o t  bankrupt the pub l i c  
t reasury  and resources f o r  a l ose r  which cannot succeed w i t h  a l l  these favors.  

F A1 though we be1 ieve  t h a t  the answers a re  obvious, we be1 ieve t h a t  i t  
might  be he lp fu l  f o r  DOE t o  assess the  1 i k e l  ihood o f  ach iev ing var ious product ion 
goals wi t hou t  NOSR development and w i t hou t  f u r t h e r  government ac t i on  (o ther  than 
the implementation o f  recen t l y  approved programs). One DOE assessment submitted 
t o  DO1 dur ing I n t e r i o r ' s  cons iderat ion o f  new leas ing  i nd i ca ted  t h a t  400,000 BPD 
could  be achieved by 1990 w i thou t  new leasing. That assessment was based on 

Comnlitted t@ t b  presen~tion~ restoration, lirld raticnn/ of the Earth. 
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very conservative assumptions and came before announcements .by Cathedral Bl uffs, 
Chevron, and Union of new o r  increased production plans. 

I t  seems that  everytime DOE (or  the industry) wants some new favor, the 
Department raises the spector that  synfuels production will be impossible without 
the new favor -- be i t  new leasing, off - t ract  disposal, weakening the Clean Air 
Act, establishing ansEnergy Ebbilization Board, etc. I t  is time for  DOE t o  
come out of the closet  and subject its analysis t o  public scrutiny. The need 
for NOSR development m u s t  6e analyzed, The success of recent in i t i a t ives  must 
be honestly evaluated. The no-action al ternative must be assessed as t o  whether 
i t  can achieve national pol icy goals. This is required, i n  fac t ,  by NRDC v. Hughes. 
Thus,  DOE mus t  include i n  the EIS an assessment of how much production can be 

L achieved without NOSR o r  other action. 

Moreover, this analysis and any proposed c r i t e r i a  f o r  proceeding w i t h  
NOSR development should be subject to comnent prior to  issuance of the f inal  EIS. 
Therefore, we suggest publication and circulation of a d ra f t  supplement for  comnents 
on these additions prior t o  inclusion i n  preparation of a final statement. 

- 
In further discussion of the purpose of the NOSR program (chapter 2),  

DOE reveals a strong bias toward proceeding w i t h  oi l  shale development in 
comparisan 1 w i t h  the a1 ternative energy options. I t  s ta tes  that  the no-action 
a1 ternative i s  1 ikely i f  two conditions are fu l f i l l ed .  Fi rs t ,  private o i l  shale 
operations mus t  be proceeding sa t is factor i ly .  Second, one or more of the energy 
a1 ternatives m u s t  be both possible and preferable. T h i s  impl i e s  that  DOE wi 11 
do everything necessary to achieve o i l  shale goals, including establish a con- 
tingency leasing program. Second, i t  implies tha t  existing programs for  the 
energy a1 ternati'ves will be sufficient .  No contingency plans for conservation 
impl ementation, for example, are proposed. We suggest el ininating the second 

C condition. 

Technical Analysis 

Method01 ogy 

 he EIS makes an admirable attempt to make quantitative comparisons 
among techno1 ogies. However, there are  several methodological flaws. 

- 
Firs t ,  i n  drawing together the case study which represents development 

on NOSR, the investigators have actual ly constructed a mu1 ti-technology 
option with i s  broadly representative of some o i l  shale technologies. In making 
assumptions, for example, about a i r  pol 1 ution impacts, the emissions of several 
technologies were used in the NOSR analysis. (As indicated below, even some of 
these analyses, even though presumably "representative" of industry norms, are 
actually i n  error and ]nay underestimate NOSR impacts.) However, the EIS then 
compares th is  NOSR analysis w i t h  s i  te-specific plans which are not representative 
of thei r i:ndustries, 

DOE s t a tes  that  "environmental emissions nei ther excessively 1 arge nor 
small compared with other technologies that  could represent the a1 ternative" 
were employed i n  the choice of energy a1 ternatives analyzed by the EIS. However, 
an I l l inois  ethanol plant which uses 6.1% S coal i s  probably the worst biomass 
a1 ternative; the SRC-I I technology probably results  i n  the highest product 
toxicity among coal synthetics; and Kern County enhanced oi 1 recovery u s i n g  , 
, steam injection probably has the h~ghes t  water use and a i r  pollution potential.  
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Nowhere are these methodological problems more evident than i n  the 
18-6 C comparison o f  a i r  emissions. (See deta l l s ,  below.) 

A1 so, there may be problems i n  comparing the o i  1 shale proposal t o  
18-7 C SRC-I1 , which has s i g n i f i c a n t l y  d i f f e r e n t  products. 

Deta i ls  - 
3-25: DOE assumes t h a t  there w i l l  be several economies i n  proceeding t o  
200,000 BPD, especia l ly  i n  the area o f  socio-economic impacts, because workers 
w i l l  remain on the job four times longer, instead o f  bu i ld ing  the capacity 
a l l  a t  once. However, i f  the 200,000 BPD must be constructed qu ick ly  t o  make 
up an expected s h o r t f a l l  i n  p r iva te  shale o i l  production i n  1990 o r  1992, DOE 
must quadruple i t s  construct ion force. This w i l l  more than quadruple the socio- 
economic impacts. Several analysts have pointed out  t ha t  more rap id  development 
w i l l  r e s u l t  i n  exponential ly greater soc ia l  impacts. Even w i t h  the construct ion 
spread out, the increase i n  production and population w i l l  ppbab ly  be more 
serious than DOE estimates. Moreover, even i f  on a per-barrel basis impacts 
are reduced, there are ce r ta in  thresholds which may be reached i f  the region 

- overextends Ttsel f. - 
1-8: DOE suggests tha t  there w i l l  be no environmental advantages w i th  GOCO, 
u t i l i t y ,  j o i n t  venture o r  other modes o f  development w i t h  h i sh  federal involve- 
ment. We disagree. Theoretical l y ,  envi ronmental contro l  o r  information 
generation could be higher w i th  greater federal involvement, i f  such involvement 
proceeds w i t h  adequate pub1 i c  p a r t i c i p a t i o n  and scru t iny  and i f  i t  i s  done without 
the cos t - cu t t i  ng e f fec ts  o f  competitive, s t r i c t l y  p r i va te  development. Federal 
development wi'th careful  q u a l i t y  control  could set high standards f o r  industry- 
wide environmental control  . O f  course, t h i s  i s  theore t ica l  . I f  the record o f  
DOE coverups o r  footdragging which has characterized the SRC tes ts  o r  the  Paraho 
Anvi l  Points s i  t e  continue, there w i l l  be only disadvantages t o  federal i nvol ve- 
ment. Moreover, w i th  a we1 1 designed pr iva te  involvement program and close 
publ ic  scrut iny, these same theoret ica l  advantages can accrue t o  a program which 

L. 
does not  have maximum federal involvement i n  d i r e c t  management o f  a pro ject .  

" 3-11: 'There i s  no basis i n  f a c t  f o r  the EIS's judgments tha t  NOSR a i r  
emissions w i l l  be lower than those on "other" o i l  shale lands. A t  f i r s t  glance, 
the EIS analysis may be an a r t i f a c t  o f  a f a u l t y  methodology. I n  par t icu lar ,  
the E I S  compares the emissions o f  a s ing le  fac i  1 i t y  t o  represent the en t i  r e  
industry  (Colony) w i th  estimates f o r  .a s ing le  f a c i l i t y  which were derived from 
estimates f o r  the en t i  r e  industry  (see note (3) page C-3). ~ o w e v e m e r  
analysis o f  the NOSR E I S  indicates t h a t  the NOSR case underestimates SO2 emissi 
and' t h a t  the "Other O i l  Shale" case (Colony) overestimates actual pa r t i cu la te  
matter (PM) and NOx emissions. 

I Emissions ( I  b per barre l  of o i l  produced) 
SO 7 PM NOx 

NOSR (EIS appendix C )  0.04 0.12 0.44 
Other O i l  Shale ( " ) 0.14 0.40 0.90 

Industry  range (OTA) 0.13-0.72 0.09-0.18 0.26-1.68 
Colony (OTA) 0.13 0.12 0.93 

I OTA = An Assessment o f  O i l  Shale Technologies, O f f i ce  o f  Technology Assessment, 1980. 
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More recent  analyses i n d i c a t e  t h a t  SO2 emissions may reach as low as 
0.10 lb /bar re l  (Colony o r  Lurg i ) .  However, i t  i s  u n l i k e l y  t h a t  Paraho o r  the 
d i r e c t l y  heated v e r t i c a l  combustion k i l n  assumed by DOE i n  the NOSR analysis 
w i l l  reach t h a t  l e v e l  o f  su l fu r  d iox ide  con t ro l .  The recent  Anv i l  Points EIS 
assumed very h i gh  s u l f u r  cont ro l ,  for  example, bu t  d i d  no t  take i n t o  account 
the e f f e c t s  o f  organic  su l fu r  emissions on s u l f u r  cleanup e f f i c i ency .  This was 
a major i ssue  i n  the recent  hearings before the Colorado A i r  Q u a l i t y  Control - Comission. The DOE should be care fu l  no t  t o  underestimate SO2 emissions. 

C 3-22: S im i l a r l y ,  there  i s  no basis f o r  a d i f ference i n  socio-economic impacts 
between shale technologies. Since no technology has a c t u a l l y  been chosen f o r  

18-11 NOSR development, and s ince DOE chose t o  l i m i t  "o ther"  o i l  shale t o  the Colony 
p l a n t  design, one cannot conclude any d i f ferences.  

3-6: I n  dec id ing which technology should "represent" "Other" o i l  shale, DOE 
chooses Colony by a process o f  e l im ina t ion .  Lurgi ,  Occidental MIS,  Superior, 
Union, and Paraho are no t  chosen because o f  small sca le  tests ,  inadequacy o f  
data, o r  because Colony had generated m r e  data. D i f f e r e n t  crS t e r i a  are used 
i n  the choice o f  technology f o r  t he  NOSR case study, r e s u l t i n g  i n  the choice 
o f  Paraho r e t o r t i n g  p lus  TOSCO f o r  the f ines .  

I This va r i ab le  standard does n o t  r e s u l t  i n  an accurate comparison o f  
I NOSR and o ther  shale resources. Only the  cha rac te r i s t i c s  o f  t he  resource should 
I d i c t a t e  the choice o f  the technology. The technologies chosen f o r  the NOSR.case 
I study could be app l ied  anywhere. The on ly  d i f fe rences  would r e s u l t  from d i f ferences 

i n  environmental s e t t i n g  o r  the geochemistry o f  the shale. Thus, cent ra l  Piceance I Basin s i t i n g  might increase s u l f u r  emissions because o f  higher S content i n  the  
shale feedstock. (This might n o t  occur, depending on the r e t o r t i n g  technology.) 
However, south r i m  l oca t i ons  such as NOSR would be most sens i t i ve  t o  cumulative 
impacts of surrounding o r  neighboring f a c i  1 i ti es. (Union, Col ony , Mobi 1 , Chevron) 

Even though DOE re j ec t s  a1 1 t he  o the r  technologies because o f  inadequate 
environmental data, the  i ndus t r y  has n d  Various developers are p l  anni ng modular 
o r  f u l l - s i zed  c o m e r c i a l  app l i ca t ions  using Union B y  Lurg i ,  Oxy MIS, and Paraho 
techno1 ogi  es . 
3-16: Even though there i s  no genera l ly  accepted F la t tops  PSD analysis,  i t  
i s  general knowledge t h a t  400,000 BPD i s  considered t o  be the maximum safe 
product ion l eve l  assuming 0.16 1 b/barre l  emissions f o r  su l f u r  d iox ide .  by EPA 
f o r  p l  anni'ng purposes. 

3-16: Non-attainment f o r  TSP (PM) i s  app l i cab le  today o n l y  i n  Mesa County. 
EPA r e i n t e r p r e t a t i o n  o f  data and law means t h a t  Rio Blanco and Gar f i e l d  Counties 
are PSD f o r  p a r t i c u l a k  matter.  

3?21: Even though the  cumulative hea l t h  and safety  r i s k s  represented i n  fugure 
3-6 are probably correct ,  t he  d iscuss ion i n  the  t e x t  which pos i t s  a " l i g h t "  
sa fe t y  r i s k  f o r  coal and o i l  shale l i q u i d s  i s  probably i nco r rec t .  Mining 
hazards a re  a problem w i t h  both, probably more severe w i t h  coal. However, 
even o i l  shale has problems w i t h  gassy mines, hydrogen s b l f i d e  gas, and poor 
rock s t a b i l i t y ,  espec ia l l y  i n  t he  center of t he  basin. 

3-23: The socio-economic impacts o f  biomass op t i on  may no t  be as " s i g n i f i c a n t "  
as ind ica ted  here. F i r s t ,  the development o f  a concentrated 50,000 bar re l  per  
day equtva lent  ethanol operat ion i n  a s i n g l e  l o c a t i o n  i s  un l i ke l y .  More l i k e l y  
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w i  11 be dispersed s i t i n g  o f  many small p l an t s  and t h e i r  gradual construct ion.  
Second, many small p lan ts  a re  1 i ke ly  t o  be constructed on farms, r a the r  than 
a t  cen t ra l i zed  loca t ions .  Third, the r eg ion  chosen by the EIS analysis,  as we l l  
as o the r  l i k e l y  ethanol p l a n t  locat ions,  has a much h igher  popula t ion dens i t y  
and many l a r g e r  communities than does t he  o i l  shale region. bli t h  o i l  shale 
and o ther  f o s s i l  syn the t i c  f u e l s  there i s  no choice bu t  cent ra l ized,  concentrated 
development and most s i t e s  are planned i n  low-population dens i t y  locat ions.  
Moreover, the mid-west i s  s u f f e r i n g  g rea te r  unemployment than t h e  already 
booming energy regions o f  Colorado and o t h e r  western energy centers. Thus, 
biomass product ion i n  I 1  1 i nois, together w i t h  dipersed s i  ti ng, may have bene f i c i a l  
r a t h e r  than negat ive e f f ec t s .  For t h e  same reason, the expendi ture l e v e l s  assumed L f o r  biomass may be h igher  than necessary. 

C 

3-23: The t e x t  seems t o  i n d i c a t e  t h a t  well-planned "new towns" such as Batt lement 
wi  11 lessen t he  s i gn i f i cance  o f  socio-economic impacts. Th is  i s  incor rec t .  Such 
"new towns" are o n l y  a symptom o f  the seriousness o f  the problems. "Adequate 
p r i o r  p lanning and preparat ion" w i l l  no t  make impacts i n s i g n i f i c a n t .  I t  w i l l  
on l y  he1 p make them more manageable, perhaps. For example, no one knows whether 

C Batt lement w i l l  work. 

3-28: The revenue/expendi t u r e  balance f o r  NOSR i s  misleading. Total  p lan t -1  i f e  
,-I8 [ revenue i s n o t '  t h e  problem. The l a c k  o f  1 ead revenues w i t h  which t o  prepare 

f o r  impacts i s  t h e  problem. 

'4-10: There i s  no in fo rmat ion  on the  socio-economic environment f o r  cen t ra l  
18-19 C I l l i n o i s .  

18-20 C 5-2: Mercury and p o s s i b l y  arsenic  may be s i g n i f i c a n t  non-cr i  t e r i a  pol  l u t an t s .  

C 5-3: DOE snould - not w a i t  f o r  the s i t e = s p e c i f i c  EISs t o  do a cumulative a i r  
18-21 qual i t y  analys is .  Concern i s  g rea t  concerning the cumulative a i r  q u a l i t y  

impacts o f  IVOSR, Union, Chevron, Colony, and poss ib ly  Mobi l .  

5 general: Most o f  the  desc r i p t i on  o f  o i l  sha le 's  problems a re  q u i t e  accurate. 
Why we cont inue t o  pursue t h i s  op t ion  when we know the r i s k s  i s  beyond us. 

C 5-9: The conservat ion a1 terna ti ve on ly  assumes automobi 1 e e f f i c i e n c y  
18-22 improvements t o  reduce petroleum consumption. However, reduct ions i n VMT 

(veh ic le  m i les  t rave led)  may be even more e f f e c t i v e  i n  reducing emissions. 

' 3-13, 5-37, Appendix C, etc:  The EIS contains an u n f a i r  comparison o f  
shale and biomass SO2 emissions. Admittedly, i f extremely small ethanol p l an t s  
are' d ispersed i n  many l oca t i ons  and use high-sul  f u r  coal, we w i l l  have severe 
a i r  qual i ty problems. However, moderate scale biomass p lan ts  w i l l  i n vo l ve  
emi'ssl'ons cleanup. Sul fur  cont ro l  e f f i c i e n c y  need no t  be as skewed as DOE 
i ndi ca t es  . 

Uncont ro l l&d o i l  shale emissions (50,000 BPD) w i l l  be 240-384 tons per  
day SC2 (OTA). Uncontrol led biomass emissions assumed by DOE w i l l  be 510 tpd. 
This assumes 6.1% s u l f u r  coal. Lower s u l f u r  coal and crop residues are a v a i l a b l e  
which can s i g n i f i c a n t l y  reduce uncon t ro l led  emissions. If equal con t ro l  
e f f i c i e n c i e s  a re  applied, biomass and o i l  shale w i l l  have uch c loser  emission 
rates.  0.04 l b  SO2 per  bar re l  ( o i l  sha le)  represents abo 5 99.9% e f f i c i ency .  
However, DOE assumed on ly  90% e f f i c i e n c y  f o r  s u l f u r  con t ro l  w i t h  biomass. While 
some shale technologies can today achieve 99.6% S removal, some companies contend 
t h a t  they cannot exceed 95% removal. Th is  assumes t he  use o f  f l u e  gas desu l f u r i za t i c  
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L With h i gh  s u l f u r  coal and FGD, 95% e f f i c i e n c y  can a l so  be reached. Thus, biomass 
may have a comparable emission r a t e  t o  a t  l e a s t  M I S  o i l  shale technologies. 

5-37: The 5.1 TPD SO2 i s  no t  cons is tent  w i t h  o ther  f i gu res  (C-23, 3-13, o r  
18-24 C t ab le  5-10). Which i s  r i g h t ?  

C- 

5-38: The discussion o f  water consumption here and i n  chapter 3  and Appendix C 
i s  confused and poss ib ly  inaccurate.  The important va r i ab le  i s  water consumption 
-- - not  water de l i ve r y  capaci ty.  The l a t e r  i s  important f o r  s i z i n g  wel l  de l i ve ry  
o r  water storage capacity, bu t  the  c r i t i c a l  va r iab le  i n  computing t o t a l  water 
a v a i l a b i l i t y  i s  ne t  consumption. I f  water i s  removed from a stream, bu t  most 
i s  returned f o r  reuse, o ther  users are no t  a f fec ted  except by q u a l i t y  degradations. 

I A1 1 the f i gu res  used i n  the analys is  r e f e r  t o  water de l i ve r y  capacity, 
18-25 n o t  net  water consumption. This should be changed. . 

P a r t i c u l a r l y  bothersome i s  the 1 arge water requirements f o r  biomass. 
However, we bel ieve t h a t  most of t h i s  i s  r e t u r n  f low. O f  the 109 f4M GPD i n p u t  
for ethanol production, the E I S  ind ica tes  t h a t  ou tpu t  o f  15.4 MM GPD requires 
treatment. However, much more output  w i l l  n o t  r equ i re  treatment (e-g., coo ler  
blowdown o r  cool i ng water). There i s  no complete in format ion on water balance. 
This should be provided. (We searched several documents unsuccessful l y  t o  f i n d  
such an analysis.  Only a  small amount o f  water i s  used f o r  making the mash. It 

 is t h i s  t h a t  i s  l o s t ,  p lus a small amount o f  cool ing water makeup.) 
- 

C-3: The water ( ne t )  consumption f o r  the NOSR case study amounts t o  less  
than 1 g a l l o n  o f  water per ga l l on  o f  shale o i l  produced. This i s  no t  cons is tent  
w i t h  o the r  analysis,  which ind ica tes  a minimum r a t i o  o f  2 ba r re l s  per  bar re l  
produced (OTA). Also, the choice o f  one o f  the l e a s t  water in tens ive  technologies 
f o r  NOSR bfases the analys is  against  the choice o f  one o f  the most water i n t ens i ve  - technologies f o r  "o ther  o i  1 shale." 
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RESPONSE SET 18 

18-1 Refer t o  t h e  response t o  comments 3-5 and 17-4. 

'18-2 See response t o  comment 17-4. 

18-3 DOE does n o t  be l i eve  t h a t  t he re  are  subs tan t i a l  changes i n  t he  proposed 

a c t i o n  t h a t  a re  re levan t  t o  environmental concerns n o t  addressed i n  

the  d r a f t  EIS, o r  t h a t  t he re  are s i g n i f i c a n t  new circumstances o r  

i nfomat i .on re1 evant t o  envi  ronmental concerns which would r e q u i r e  a 

supplement t o  t h e  d r a f t  EIS. I f  such i n fo rma t ion  i s  developed a t  some 

l a t e r  reexamination o f  t h e  NOSR 1 p r o j e c t ,  then a d r a f t  and f i n a l  supple- 

ment t o  t h i s  EIS w i l l  be prepared, pursuant t o  t h e  CEQ NEPA regu la t i ons .  

18-4 Refer t o  the  response t o  comment 2-7. 

18-5 I n  the  desc r ip t i on  of the  NOSR reference p l a n t  on pages B - 1  and 

8-2, s p e c i f i c  processes, n o t  general i n d u s t r y  representa t ion ,  were 

used. Refer t o  the  response t o  comment 3-10 f o r  a d iscuss ion  o f  

Colony's se lec t ion .  Coal used f o r  t h e  biomass o p t i o n  was I l l i n o i s  

No. 6, which i s  3.34% s u l f u r .  We have no data t o  support  the  

c la im  t h a t  SRC I 1  r e s u l t s  i n  t he  highest '  t o x i c i t y  among coal 

syn the t ics .  Data a v a i l a b l e  f o r  EOR p r o j e c t s  i n  t h a t  reg ion  of 

C a l i f o r n i a  do no t  support t he  content ion  t h a t  i t  has the  h ighes t  

water use and a i r  p o l l u t i o n  p o t e n t i a l ,  

18-6 Assumptions o f  problems i n  the  niethodology f o r  a i r  emission 

comparisons have no basis  i n  f a c t .  (See response t o  comment 18-10.) 

18-7 Refer t o  the  response t o  comment 10-4. 

18-8 The simultaneous cons t ruc t i on  o f  f o u r  50,000 bb l /d  f a c i l i t i e s  

a t  NOSR 1 i s  no t  a f e a s i b l e  o p t i o n  from the  s tandpo in t  o f  soc io-  

economic impact considerat ions.  DOE i s  acu te l y  aware of the 

cuniulat ive socioeconomic impacts i n  t he  NOSR reg ion  c u r r e n t l y  

emerging from the Union, Colony, and C-b o i l  shale ventures. 



18-9 There should be no differences in environmental impact due 

t o  selection of a development option because DOE will have an 
in~portant role in the project whether i t  i s  leased, developed as 

GOCO, or developed by other means. Similar environmental stipula- 

tions and requirements will be appl ied t o  any project, regardless 

of the development pol icy option selected. 

18-10 The a i r  emissions estimated for NOSR are for a specific plant 

using a specific mix of processes. The emissions estimates were 

supplied by the developers of the processes. Industry averages 

were not used. (See description of the NOSR plant on pages B-1 

and 8-2. ) Refer t o  the selection c r i t e r i a  on pages 3-1 and 3-2 for  

an explanation of Colony's selection. 

18-11 The variations i n  socioeconomic impacts occasioned by the 

development of different technologies under a NOSR 1 development 

option would likely be minimal. I t  i s  conceivable that  larger 

work forces could be required for  in situ technologies t h a n  those 

required for surface technologies; however, there are other features 

of any given development configuration that would have far  more 

significant influence on the magnitude and adversity of NOSR l-based 

socioeconomic impacts. I t  i s general 1 y agreed t h a t  the severity 

of socioeconomic impacts associated with o i l  shale development 

derives primarily from the level of employment involved: the 

larger the work force of a given development the more discernible 

i s  the social and economic effect  on the local environment. Thus 

the absence or inclusion of labor-intensive ancillary f a c i l i t i e s  

( a t  least  w i t h  regard to construction manpower) such as upgrading 

or hydrotreating f a c i l i t i e s ,  unique water diversion or storage 

structures, pipe1 ines, fixed ra i l  transportation systems, 

community development or work camp residential accommodations, off 

s i t e  'fabrication and staging f a c i l i t i e s ,  i n  short,  any of these 

variable features of a given o i l  shale project can substantially 

a1 t e r  the project 's  overall work force and concomitant population 

effects.  These factors are also shaped by the management philosophy 

of a project 's  sponsor and perhaps most fundamentally by the time 

18-10 



frame i n  which the  development occurs. I n  the  absence o f  a d e f i n i t e  

development t ime t a b l e  o r  sponsor and w i thou t  knowledge o f  the  

engineering, design, and o v e r a l l  f a c i l i t y  c o n f i g u r a t i o n  t h a t  could 

p r e v a i l  a t  NOSR 1, i t  i s  d i f f i c u l t  t o  formulate accurate e s t i -  

mates o f  employment and popu la t ion  e f f e c t s .  

18-12 Charac te r i s t i cs  o f  the  resource l i m i t  tec.hnology.choice t o  

some degree b u t  do n o t  d i c t a t e  t h a t  a s i n g l e  process i s  the  o n l y  

acceptable one. 'The DOE d i d  n o t  " r e j e c t  o t h e r  technologies"  i n  the 

sense imp l i ed  i n  the  comment. Refer  t o  the  s e l e c t i o n  c r i t e r i a  

on pages 3-1 and 3-2 f o r  t h e  r a t i o n a l e  of cons ider ing  the  Colony 

process as representa t ive  f o r  EIS purposes. 

18-13 The es t imate  of 400,000 BPD as the  maximum product ion  l i m i t  

t h a t  cou ld  be achieved w i thou t  v i o l a t i n g  t h e  PSD increments f o r  

F l a t  Tops was based upon ex t rapo la t i ons  o f  Va l l ey  Modeling r e s u l t s .  

However, t h i s  est imate i s  conservat ive and EPA u n o f f i c i a l l y  est imates 

t h a t  the  l i m i t s  a re  probably i n  t he  range o f  800,000 t o  1,200,000 BPD 

No one accepts any o f  these est imates as being o t h e r  than an educated 

guess, and w e l l  ou ts ide  the  model v a l i d i t y .  

18-14 The s ta tus  o f  the  a i r  q u a l i t y  c o n t r o l  d i s t r i c t  f o r  t h e  o i l  sha le  

reg ion  was i n c o r r e c t l y  represented i n  F igu re  3-4 and has 'been 

changed. Due t o  a r e i n t e r p r e t a t i o n  o f  data and law, Rio Blanco and 

G a r f i e l d  Counties a re  considered at ta inment  areas f o r  p a r t i c u l a t e  

ma t te r  even though Mesa County i s  a nonattainment area. 

18-15 Refer  t o  t h e  d iscuss ion  on page 3-6 and t o  the  response t o  comment 

12-16. 



18-16 The char t  on page 3-24 has been modif ied. It serves t o  show 

the var ious populat ion changes which would probably occur as the 

r e s u l t s  of each a l t e r n a t i v e .  The discussion does no t  suggest t h a t  

a concentrated 50,000 BPD ethanol operat ion would be constructed. 

Rather, on page 3-23 i t  i s  s t a t e d  t h a t  "some spreading ou t  o f  the 

14 alcohol  p lan ts  i s  l i k e l y ,  and any one community wo~r ld experience 

on ly  a f r a c t i o n  o f  the  ind ica ted  populat ion increase." Therefore, 

the socioeconomic impacts would be s i g n i f i c a n t l y  l ess  f o r  decentra l ized 

ra the r  than cen t ra l  i zed  a1 coho1 production. The expenditure 1 eve1 s 

fo r  biomass are based on the est imated cost  o f  const ruc t ing  14 

separate 3,600 BPD plants.  

18-17 We agree w i t h  the  statement t h a t  new town planning and o the r  

m i t i g a t i o n  e f f o r t s  w i l l  no t  make socioeconomic impacts o f  la rge-  

scale i n d u s t r i a l  development " i ns ign i f i can t . ' !  However, the  contrary 

was never intended t o  be port rayed i n  the  PEIS. The d i s t r i b u t i o n  

between an e f f o r t  t o  "lessen the s ign i f i cance  o f  socioeconomic 

impacts" and the  t o t a l  e l i m i n a t i o n  o f  such impacts i s  one o f  

p o t e n t i a l  l y  i n f i n i t e  proport ions. 

The statelllent t h a t  "no one knows whether Battlement Mesa w i l l  
work" presents several key issues w i t h  regard t o  community 

development and impact m i t i ga t ion .  The f i r s t  i s  t h a t  no one 

could "know" whether any impact m i t i g a t i o n  s t ra tegy w i l l  succeed 

o r  f a i l  u n t i l  a1 1 the r e s u l t s  are  i n .  Also, even a f t e r  any community 

development p lan has been i n  p lace f o r  years, there  i s  a p o s s i b i l i t y  

t h a t  there  w i l l  be no consensus as t o  whether o r  n o t  i t has "worked," 

as t h a t  term imp1 i e s  a mu1 t i  tude o f  sub jec t i ve  judgments which must 

be made t o  evaluate the  p lan ' s  ef fect iveness i n  m i t i g a t i n g  impacts. 

F i n a l l y ,  the  i m p l i c a t i o n  t h a t  uncer ta in ty  o f  outcome i s  an 

insurmountable b a r r i e r  t o  ac t ion  contains as i t s  basis phi losophical  

considerat ions which are beyond the scope o f  t h i s  discussion. 



18-18 Analyses o f  p l a n t  l i f e  revenue and f ront-end revenues are both 

re levant  t o  a d e t a i l e d  d iscussion o f  f i s c a l  impacts. As an example, 

pro jected revenue s u r p l ~ ~ s e s  i n  the  l a t t e r  years o f  the p r o j e c t  

could be pledged t o  f inance f ront -end costs, through municipal bonds 

guaranteed by p a r t i  c i  p a t i  ng companies o r  through prepayment o f  taxes. 

However, we agree t h a t  f ront-end f inanc ing i s  among the u l t i m a t e  

f i s c a l  impact issues. 

18-19 S i  t e - s p e c i f i c  socioeconomic base1 i n e  data were developed f o r  

the  NOSR 1 study area only. 

18-20 The comment c o r r e c t l y  s ta tes  t h a t  mercury and arsenic may be 

s i g n i f i c a n t  n o n - c r i t e r i a  po l l u tan ts .  The t e x t  has been ammended. 

18-21 Refer t o  the  response t o  comment 2-8. 

18-22 A hypothet ical  p ro jec ted reduct ion  i n  veh ic le  m i les '  t rave led  (VMT) 

i s  another poss ib le  way o f  represent ing the  conservat ion a l t e r n a t i v e .  

Refer t o  the  response t o  comment 5-1(G) f o r  a f u r t h e r  d i s c ~ ~ s s i o n  

of the  conservat ion opt ion.  

18-23 Biomass emissions were revised. Refer t o  the  response for  

comnent 3-10 f o r  a d iscussion of EIS versus OTA emissions estimates. 

18-24 Revised emissions f o r  biomass a re  r e f l e c t e d  i n  a l l  discussions. 

18-25 Biomass water  requ i  rements have been rev ised . 

18-26 Refer t o  t h e  response t o  comment 3-17 f o r  a d iscussion o f  

NOSR versus OTA water estimates. Page C-3, 1 i s t i n g  NOSR operat ing 

parameters, s ta tes  NOSR net  raw water requirements are 73,714 BPD. 

NOSR shale o i l  product ion i s  l i s t e d  as 50,250 BPD, a r a t i o  o f  1.467 

gal lons o f  water per ga l l on  o f  shale o i l .  The analys is which resu l ted  

i n  the  design of the  reference p l a n t  f o r  NOSR predates the 

Programmatic EIS by about a year, and d i d  n o t  deal w i t h  water 

conservat ion expl i c i  t l y  . More recent  conceptual designs f o r  NOSR 



show possible water/oil  r a t i o s  ranging from less than 2 t o  over 

4 ,  but these resul ts  are  not ! i n  any document suitable f o r  

referencing a t  t h i s  time. 



Rio Blanco Natural Gas Co. 
2000 WESTERN FEDERAL SAVINGS BUILDING 

71 8 17TH STREET 
DENVER. COLORADO 80202 

(303) 292-1 350 

D e c e m b e r  8, 1980 

G. R. Gilmore 
Captain ,  CEC, USN 
Director, Naval Petroleum and 

O i l ,  Sha le  Reserves 
Department o f  Energy 
Washington, D. C. 20461 

RE: Colorado O i l  Sha le  

Dear Captain  G i l m o r e :  

Thank you f o r  your November 26, 1980 letter. I would 
be p leased  t o  have my company's comments i nc luded  i n  
t h e  f i n a l  Environmental Impact Sta tement  f o r  t h e  Naval 
O i l  Sha le  Reserves,  G a r f i e l d  County, Colorado. 

S i n c e r e l y  yours ,  

R I O  BLANCO NATURAL GAS CO. 

Robert E. Chance l lor  
P re s iden t  



Rio Blanco Natural Gas Co. 
2000 WESTERN FEDERAL SAVINGS BUILDING 

71 8 17TH STREET 
DENVER. COLORADO 80202 

(303) 292-1 350 

5 December 8, 1980 

S e c r e t a r y  &&arles W. Duncan, Jr . 
r tment of  Energy 

F o r r e s t a l  Bu i ld ing  
D. C. 20585 

RE: Government F i n a n c i a l  Involvement I n  O i l  Sha le  Development: 
Occidenta l  - Tenneco Request For Fede ra l  Loan Guarantees  
For  Pro to type  O i l  S h a l e  T r a c t  C-b, Rio Blanco County, 
Colorado 

Dear S e c r e t a r y  Duncan: 

The s u b j e c t  r e q u e s t  f o r  $3+ B i l l i o n  i n  l o a n  gua ran tees  cal ls  f o r  a  
review of t h e  h i s t o r y  of t h i s  t r a c t  and t h e  p r e s e n t  o p e r a t o r ' s  p l an  
f o r  its development. 

T h i s  tract was o r i g i n a l l y  s e l e c t e d  f o r  l e a s i n g  because it w a s  thought 
t h a t  a l though t h e  depth  t o  t h e  r i c h e r  o i l  s h a l e  va lues  exceeds  1 ,000 
f e e t  and t h e  lower h a l f  of  t h e  1 ,700 f o o t  t h i c k  t a r g e t  rocks  e x h i b i t s  
porous and cavernous zones c o n t a i n i n g  water  and n a t u r a l  o i l  and gas ;  
knowledge gained from work done by and a t  t h e  expense of  p r i v a t e  
i n d u s t r y  concerning methods t o  e x p l o i t  t h e  Kerogen r i c h  lower  zones 
would j u s t i f y  t h e  l e a s i n g  of t h e  t r a c t .  The o r i g i n a l  p l a n  of  develop- 
ment c a l l e d  fo r ' unde rg round  mining i n t o  t h e s e  lower zones.  

The i n i t i a l  purchasers  of  t h e  lease r e l i n q u i s h e d  t h e i r  i n t e r e s t  t h e r e i n  
and through a  series of complex n e g o t i a t i o n s ,  Occidenta l  O i l  Sha le ,  Inc.  
and Tenneco O i l  S h a l e  Company have become o p e r a t o r s  of  t h e  l e a s e .  The i r  
p r e s e n t  e x t r a c t i o n  p l a n  is f o r  modif ied i n  s i t u  burning of t h e  o i l  s h a l e  
rocks  ove r ly ing  t h e  lower sequence -- t h i s  p r i m a r i l y  i n  t h e  Mahogany 
zone. Occidenta l  has  f o r  some t i m e ,  w i th  government a s s i s t a n c e ,  been 
c o  duc t ing  p i l o t  i n  s i t u  e x t r a c t i o n  from t h e  Mahogany zone i n  t h e  
R d l e  a r e a  which it has  i n d i c a t e d  t o  be commercially v i a b l e .  

Thus, d e t r i m e n t a l  t o  t h e  p u b l i c  i n t e r e s t ,  t h e  o r i g i n a l  purpose f o r  
g r a n t i n g  t h i s  lease i n  t h e  area of  t h e  r i c h e s t  o i l  s h a l e  va lues  is 
now negated.  The planned i n  s i t u  e x t r a c t i o n  work i n  t h e  u p p e r ' h a l f  
of  t h e  o i l  s h a l e s  on T r a c t  C-b could  very w e l l  p r ec lude  any f u t u r e  
oppor tun i ty  t o  r ecove r  t h e  m o r e  t han  1 b i l l i o n  b a r r e l s  o f  s h a l e  o i l  
i n  t h e  lower h a l f  o f  t h e  sequence.  



Secre tary  Charles W. Duncan, Jr. 
December 8, 1989 
Page Two 

I n  t h e  rush t o  achieve commercial s c a l e  s h a l e  o i l  production, t h i s  
unfor tunate  circumstance should not  be overlooked. I f  t h e  government 
is inc l ined  t o  some sor t  of f i n a n c i a l  a s s i s t ance  t o  t h e  Tract  C-b 
opera to rs ,  t h a t  a s s i s t ance  should be l im i t ed  to  a r e tu rn  t o  t h e  
o r i g i n a l  purpose of t h e  l eas ing ,  which included e f f o r t s  t o  evolve 
ex t r ac t i on  methods f o r  t h e  lower hal f  of t h e  o i l  s h a l e  sequence. 

S incere ly  yours,  

R I O  BLANCO NATURAL GAS CO. 

. - 
Robert E. Chancellor 
Pres ident  

cc: Attached L i s t  



Copies  of L e t t e r  d a t e d  December 8, 1980 t o  S e c r e t a r y  Charles  W. 
Duncan, Jr,, U, S. Department o f  Energy; RE: Government F i n a n c i a l  
Involvement i n  O i l  Sha le  Development - t o :  

Under sec re t a ry  John Deutch 
U. S, Department o f  I n t e r i o r  
1000 Independence Avenue 
Washington, D. C, 2003 

M r .  J a m e s  R. Ro l lo  
Off ice of t h e  D i r e c t o r  
U. S. Department o f  t h e  I n t e r i o r  
G e o l o g i c a l  Survey 
Mail  S t o p  171  
Res ton ,  V a ,  22092 

M r .  C h a r l e s  F. Metzger 
U. S. Department o f  Energy 
Reg iona l  R e p r e s e n t a t i v e  
1075 Sou th  Yukon 
P. 0.  Box 26247 Belmar Branch 
Lakewood, Co. 80226 

M r .  Frank Gregg, D i reco r  
Bureau of  Land Management 
U. S. Department of I n t e r i b r  
I n t e r i o r  B u i l d i n g  
Washington, D. C. 20240 

,-> G. R. Gilmore 
Cap ta in ,  CEC,. U S N  
Director, Naval Petroleum & O i l  S h a l e  Rese rves  
Department o f  Energy 
1 2 t h  and Pennsylvania  Avenue NW 
Washington, D. C. 20461 

M r .  H i l l a r y  A. Oden 
U. S. Geologica l  Survey 
Conserva t ion  D i v i s i o n  
N a t i o n a l  Center  Mail S t o p  650 
12201 S u n r i s e  Val ley  Dr ive  
Res ton ,  V i r g i n i a  22092 

Mr. John Tr ippe  
Conserva t ion  Manager, C e n t r a l  Region 
U. S. Geo log ica l  Survey 
U. S. Department o f  I n t e r i o r  
Denver F e d e r a l  Cen te r  
Box 25046 MS 609 
Denver, Co. 80225 

M r .  B ,  C u r t i s  Smith 
A r e a  Manager, White R ive r  Resource A r e a  
Bureau o f  Land Management 
P. 0 ,  Box 928 
Meeker, Co. 81641 19-4 



M r .  P e t e r  A. Ru t l edge  
Area O i l  S h a l e  S u p e r v i s o r  
U. S. Geo log ica l  Survey 
131 North 6 t h ,  S u i t e  300 
Grand J u n c t i o n ,  Co. 81501 

M r .  C. J. C u r t i s  
Area O i l  and Gas S u p e r v i s o r  
U. S. Geo log ica l  Survey 
P. 0. Box 2859 
Casper ,  Wyoming 82602 

M r .  Edgar W. Guynn, D i s t r i c t  Engineer 
U. S. G e o l o g i c a l  Survey 
2000 A d m i n i s t r a t i o n  Bui ld ing  
1745 W e s t  1700 South  
S a l t  Lake C i t y ,  Utah 84104 

O i l  S h a l e  Environmental  Advisory Panel  
A t t e n t i o n :  M r .  Henry 0. Ash 
Denver F e d e r a l  C e n t e r  
Bu i ld ing  67, Room 820 A 
Denver, Co. 80225 

M r .  Roger Wil l iams 
Regional  A d m i n i s t r a t o r  
Environmental  P r o t e c t i o n  Agency 
1860 L inco ln  S t r e e t  
Denver, Co. 80295 

M r .  S t e v e  Schmitz  
Colorado S t a t e  Energy Impact Coordina tor  
1313 Sherman S t r e e t ,  Room 523 
Denver, Co. 80203 

M r .  Kevin filarkey 
F r i e n d s  o f  t h e  E a r t h  
2239 E a s t  Co l fax  Avenue 
Denver, Co. 80206 

M r .  David A. Coppedge 
Sun Gas Company 
P. 0. Box 20 
D a l l a s ,  Texas 75221 

M r .  Jce H. Crosby 
CSG E x p l o r a t i o n  Company 
2280 Energy C e n t e r  One Bui ld ing  
717 - 1 7 t h  S t r e e t  
Denver, Co. 80202 

M r .  John D. Haun 
1238 County Road 23  
Evergreen,  Co. 80439 

M r .  Jon  R e x  J o n e s  
Jones Company 
P. 0. Box 787 
Albany, Texas 76430 
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These comnents do not ra ise any specif ic issues which require an 

agency response i n  th is  E I S .  



PHILLIPS PETROLEUM COMPANY 
BARTLESVILLE. OKLAHOMA 74004 918 661-6600 

October 27, 1980 

D r .  C.  M .  Wong 
Program Manager, Naval O i l  S h a l e  Reserves 
Naval Petroleum and O i l  Sha l e  Reserves 
1 2 t h  and Pennsylvania  Avenue, N.W. 
Mail Stop 3344 
Washington, D.  C. 20461 

Dear D r .  Wong: 

We would l i k e  t o  o f f e r  t h e  fo l lowing  comments i n  
connect i o n  wi th  t h e  Dra f t  Programmatic Environmental 
Impact Sta tement  (DEIS) development p o l i c y  o p t i o n s ,  
Naval O i l  Sha l e  Rese rva t ions ,  G a r f i e l d  County, 
Colorado. 

'We b e l i e v e  t h e  United S t a t e s  o i l  s h a l e  r e s o u r c e s  should  
be e x p e d i t i o u s l y  developed i n  o r d e r  t o  reduce  o u r  
dependence on imported o i l .  The development of o i l  
s h a l e  on Fede ra l  l a n d  beyond t h a t  p r e s e n t l y  s u b j e c t  t o  
lease is c e r t a i n l y  d e s i r a b l e .  The Naval O i l  S h a l e  
Reserves i n  Colorado should  b e  developed i n  connec t ion  

L. w i t h  t h i s  program. 

20-2 [ These r e s e r v e s  could b e s t  b e  developed th rough  a Fede ra l  
l e a s i n g  program wi th  f r e e  market mechanisms as f i n a n c i a l  
i n c e n t i v e s  . 

C.  A.  Wentz 
O i l  Shale(Oi1 and anager  

CAW : bh 

'3'Cl "HSVM 
S i j Y 1 3 d h v N ) j I f l  
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No response necessary. 
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OCCIDENTAL OIL SHALE, INC. 
P. 0. BOX 2687 751 HORIZON CT. GRAND JUNCTION, COLORADO 81502 

(303) 242-8463 

December 5, 1980 

W. F. McDERMOTT 
Executive Vice-President 

Mr .  Don Silawsky 
Naval Petroleum and O i l  Shale Reserves 
12th  and Pennsylvania, N.W. 
Mai 1 stop 3344 
Washington, D.C. 20461 

RE: D r a f t  EIS, Naval O i l  Shale, 
Colorado, DOE 

Dear Mr .  Silawsky: 

Thank you again f o r  r e t u r n i n g  t h e  telephone c a l l  on Tuesday, December 2, 
t o  our  Denver o f f i c e  and t h e  d iscussion on t h e  D r a f t  EIS on NOS-1&3. 
Your o f f e r  t o  rev iew w r i t t e n  comnents u n t i l  around the  middle o f  December 
i s  appreciated. Some s p e c i f i c  comnents inc lude:  

1. Statements on pages 3-10, 3-12 i n  Appendix C i n d i c a t e  

21-1 [ development of NOS-1&3 i s  more n e t  energy e f f i c i e n t  than o the r  
o i l  shale development and the  o t h e r  f o u r  energy development 
op t ions  w i t h  the  except ion o f  a d d i t i o n a l  OCS leasing. Firm 
data from o the r  o i l  shale operat ions t o  support t h i s  conclu- 
s ion  are  inadequate. 

2. The a i r  p o l l u t i o n  emissions and water requirements on pages 3- 
13, 5-3, and 5-15 a re  based on Colony EIS, TOSCO I 1  s t i p u l a t e d  
data and assumptions. Review o f  these data and cu r ren t  PSD 
requirements m e r i t s  considerat ion.  - 

3. The d iscussion i n  Appendices B and C concerning cos t  o f  opera t ion  
f o r  a 50,000 BPD p l a n t  between e i t h e r  a producer o r  a government- 
run  opera t ion  needs care fu l .  review and rewr i te ,  especia l  l y  i n  
comparison t o  the DOE r e c e n t l y  received s o l i c i t a t i o n  under t h e  

- Federal Non-Nucl ear Research and Development Act. 

It i s  requested t h a t  t he  comment per iod  be extended i n t o  e a r l y  1981 i n  order  
t h a t  the  incoming Admin is t ra t ion  be a f fo rded an oppor tun i t y  t o  review t h i s  
and o the r  outstanding d r a f t  EIS's. 

Very t ru ly , .yours,  

A SUBSlDlARY OF OCCIDENTAL PETROLEUM CORPORATION. 
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21-1 Based upon t h e  energy requirements ana lys is  i n  the  Programmatic 

EIS and re in fo rced  by t h e  r e s u l t s  o f  Appendix G, t h e  conclusions 

drawn i n  the  E I S  appear co r rec t .  

21-2 The EIS was r e v i s e d t o  r e f l e c t  emissions l e v e l s  from the  Colony 

PSD permit.  

21-3 The need f o r  f u r t h e r  rev iew and r e w r i t e  "concerning cos t  o f  

opera t ion  between e i t h e r - a  producer o r  a government run  operat ion"  

i s  no t  apparent and the  comnent concerning those needs i s  n o t  

s u f f i c i e n t l y  e x p l i c i t  t o  de f i ne  t h e  ob jec t i ves  o f  such a review. 

The relevance o f  " the DOE r e c e n t l y  received so l  i c i t a t i o n  under 

the  Federal Non-Nuclear Research and Development Act"  t o  the  NOSR 1 

E I S  o r  i t s  impact upon the  r e l a t i v e  cos t  o f  opera t ion  between "a 

producer o r  a government-run operat ion"  i s  a l so  not  apparent. 
\ 
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THE FOLLOtIING PROCEEDIEIGS WERE HAD AND DOTIE, TO-7JIT: 

MR. O'BRIEN: Good a f t e r n o o n ,  and welcome. Fly name 

i s  Jack  O'Brien. I ' m  t h e  moderator  f o r  t h i s  a f t e r n o o n ' s  

meeting. I ' m  a l s o  t h e  Regional  Environmental  Coordina tor  

f o r  t h e  Department o f  Energy, s t a t i o n e d  i n  Denver. 

J o i n i n g  me on t h e  p a n e l  t h i s  a f t e r n o o n  are Lee 

Brennan, Deputy D i r e c t o r  o f  t h e  O f f i c e  o f  Naval Petroleum 

and O i l  Sha le  Reserves ;  B i l l  Goode, Evn i ronmen ta l i s t ,  O f f i c e  

o f  t h e  Assistant S e c r e t a r y  f o r  Resource App l i ca t ions ;  Don 

Si lawsky,  Env i ronmen ta l i s t  f o r  t h e  Naval O i l  Sha le  Reserves ;  

and Mike Fosdick,  D i r e c t o r  o f  Engineer ing  f o r  t h e  Naval 

Pe t ro l tum and O i l  S h a l e  Reserves ,  s t a t i o n e d  i n  Casper,  

Wyoming. 

The Department o f  Energy, and I w i l l  r e f e r  t o  t h a t  

a s  DOE, h a s  p repa red  a  d r a f t  envi ronmenta l  impact s t a t emen t  

i n  accordance wi th  t h e  Na t iona l  Environmental  P o l i c y  Act 

i n  o r d e r  t o  a s s e s s  t h e  envi ronmenta l  impact  o f  proposed 

p o l i c y  o p t i o n s  t o  develop t h e  55,000 a c r e  Naval O i l  Sha le  

Reserves ,  and I ' m  go ing  t o  r e f e r  t o  t h o s e  a s  t h e  EJOSR's, 

Naval O i l  Shale  Reserves  1 and 3 n e a r  R i f l e ,  Colorado. 

Commercial s c a l e  p roduc t ion  i s  f o r s e e n  , r ang ing  

from one 50,000 b a r r e l  p e r  day f a c i l i t y  t o  s e v e r a l  f a c i l l t i e :  

producing up t o  200,000 b a r r e l s  p e r  day,  which i s  c u r r e n t l y  

viewed a s  t h e  maximum p o t e n t i a l  from t h e  NOSR-1 and NOSR-3 

o i l  s h a l e  r e s e r v e s .  



I beg your pardon, can you h e a r  m e  b e t t e r  now? I 

hope we were a b l e  t o  p ick  up a l l  of  t h a t .  

A t  t h i s  maximum production o f  200,000 b a r r e l s  p e r  

day, t h e  recoverable  r e s e r v e s  of h igh  grade o i l  s h a l e  from 

NOSR1s 1 and 3 would be exhausted i n  approximately 25 yea r s .  

NOSR s h a l e  o i l  development po l i cy  op t ions  i n c l u d e :  ( a )  

l e a s i n g  l a r g e  p a r c e l s  t o  i n d u s t r y ;  ( b )  j o i n t  government/ 

indus t ry  ventures ;  ( c )  governrnept-owned/contractor-operated 

ventures ;  and ( d l  q u a s i - u t i l i t y  ven tu res .  

Now, t h e  l a w  r e q u i r e s  t h e  P r e s i d e n t  and Congress 

t o  approve any a c t i o n  t h a t  DOE proposes t o  t a k e .  This 

meeting i s  t h e  t h i r d  s t e p  i n  t h e  Department's EIS process .  

The first was when DOE conducted p u b l i c  EIS scoping meetings 

i n  Grand J u n c t i o n  and Denver on February 5 and 7 ,  1980. The 

second was t h e  publi .cat ion i n  September 1980 of t h e  Draf t  

Programatic ,EIS.  The f o u r t h  s t e p  w i l l  be p u b l i c a t i o n  of 

a  F i n a l  EIS, followed by t h e  f i n a l  s t e p  of  pub l i sh ing  a 

record  of  t h e  dec i s ion .  

The p u b l i c  is i n v i t e d  t o  submit w r i t t e n  comments o r  

sugges t ions  f o r  c o n s i d e r a t i o n  by DOE i n  p repara t fon  of  t h a t  

f i n a l  EIS, a s  w e l l  a s  p a r t i c i p a t e  i n  any of  t h e  meetings 

which a r e  being. he ld  both today i n  Grand Junc t ion  and Denver 

t h e  day a f t e r  tomorrow. Input  from t h e s e  meetings w i l l  a s s i z  

us i n  p repar ing  t h e  f i n a l  EIS. 

Writ ten comments should be rece ived  a t  DOE by 
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November 28, 1980, t o  i n s u r e  c o n s i d e r a t i o n  i n  t h e  p repa ra t io r  

of t h e  f i n a l  EIS. The p u b l i c  n e e t i n ~ s  a r e  scheduled  t o  be 

h e l d  aga in  h e r e  i n  Grand J u n c t i o n ,  and t h e n  i n  Denver day 

a f t e r  tomorrow. 

A l l  comments may be s e n t  t o  Donald Si lawsky,  . '  

Environmental P ro j  e c t  Manager, Naval Petroleum and O i l  Sha le  

Reserves,  U .S. Department of  Energy, 12 th  and Pennsylvania ,  

Northwest, Mail Code RA-3344, Washington, D. C . ,  20461. He 

may be con tac ted  by phone a t  Area Code 202, Exchange 633-864: 

Now, t h a t  i n fo rma t ion  w i l l  be a v a i l a b l e  t o  anyone 

who wishes i t .  I f  t h e y  w i l l  j u s t  come forward fo l lowing  

t h e  meet ing,  I w i l l  make s u r e  you have t h a t  address  and 

t h a t  phone number. 

Congress gave t h e  Department of Energy c o n t r o l  over  

t h e  Naval O i l  Sha le  Reserves i n  1977. DOE has  s i n c e  been 

i n v e s t i g a t i n g  t h e  p o t e n t i a l  t o  develop a l a r g e - s c a l e  mine 

and product ion  f a c i l i t y  t h e r e  a s  a means of i n c r e a s i n g  t h e  

n a t i o n ' s  supply o f  domest ic  f u e l .  

NOSR-1 and NOSR-3 were withdrawn from t h e  Navy by 

execu t ive  o r d e r  i n  1916 and 1924 as p o t e n t i a l  r e s e r v e s  o f  

m i l i t a r y  f u e l s .  I n  1962, P u b l i c  Law 87-796 gave t h e  Secre ta i  

o f  t h e  Navy t h e  same a u t h o r i t y  t o  develop t h e  MOSR's a s  he 

has  f o r  t h e  Naval Petroleum Reserves.  I n  1977, P u b l i c  Law 

95-91 t r a n s f e r e d  t h e  j u r i s d i c t i o n  over  t h e  Naval Petroleum 

and O i l  Sha le  Reserves from t h e  Navy t o  t h e  Department of 
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Energy. 

Stenming from t h e  i n c r e a s e d  awareness o f  domest ic  

p roduc t ion  needs which r e s u l t e d  from t h e  Arab O i l  Embargo 

o f  1973-74, a mul t i -yea r  PPe-development p l a n  f o r  MOSl3's 1 

and 3 was p repa red  by t h e  Navy and was submi t t ed  t o  Congress 

Th i s  p l a n  w a s  approved i n  1977. The i n i t i a l  o b j e c t i v e  o f  

t h e  p l a n  was t o  assess t h e  o i l  s h a l e  and water r e s o u r c e s  o f  

NOSR 1 and 3, deve lop  envi ronmenta l  base  l i n e  d a t a ,  and 

determine t h e  most s u i t a b l e  development s c e n a r i o s  f o r  NOSR 

1 and 3. The g o a l  o f  t h i s  1977 p l a n  was t o  p r e p a r e  a  mas t e r  

p l a n  f o r  government development o f  commercial s h a l e  f a c i l i t i c  

on NOSR 1 and 3. 

I n  l a t e  1978, t h e  p l a n  was d i v i d e d  by DOE i n t o  two 

phases .  The f i r s t  i s  an envi ronmenta l  base  l i n e  de te rmina t ic  

a s  w e l l  a s  a r e s o u r c e  and technology a s se s smen t ,  b o t h  t o  be  

completed i n  l a te  1381.. The second i s  an envi ronmenta l  

impact a n a l y s i s  and an EIS w i t h  t h e  r e q u i s i t e  s u p p o r t i n g  

p re l imina ry  e n g i n e e r i n g  f o r  a s i t e - s p e c i f i c  commercial-scale  

f a c i l i t y .  Phase one and two can s e r v e  t o  m a i n t a i n  t h e  

momentum and t i m e l i n e s s  o f  a l l  o f  t h e  o p t i o n s  o f  l e a s i n g ,  

j o i n t  v e n t u r e ,  o f  government f a c i l i t i e s ,  under  any con t in -  

gency. The d r a f t  EIS d e s c r i b e d  i n  t h i s  n o t i c e  -- t h e  n o t i c e  

f o r  t o d a y ' s  meet ing -- w i l l  u se  i n f o r m a t i o n  developed i n  

Pnase one and i n  DOE'S o v e r a l l  o i l  s h a l e  program t o  d i s c u s s  

t h e  impacts  o f  t h e  v a r i o u s  p o l i c y  o p t i o n s  t o  deve lop  !!OSR 
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1 and 3 i n  Colorado. 

The funds t o  deve lop  t h e  !?OSRts under t h e  s e v e r a l  

p o l i c y  o p t i o n s  cons ide red  i n  t h e  EIS -- t h a t  i s  l e a s e ,  

i n d u s t r y  p a r t n e r s h i p ,  government ownership,  and s o  f o r t h  -- 

have n o t  g e t  been a u t h o r i z e d  by Congress.  The EIS w i l l  be 

i nc luded  i n  any DOE recommendation t o  Congress f o r  NOSR 

development . 
C u r r e n t l y  t h e r e  a r e  two major  h e a t i n g ,  t h a t  i s  

r e t o r t i n g ,  p r o c e s s e s  developed by i n d u s t r y  t o  r e t o r t  o i l  

from s h a l e :  s u r f a c e  and modi f ied  i n  s i t u .  3 0 t h  i n v o l v e  

t h e  s t e p s  o f  mining, e x t r a c t i o n ,  and upgrading t o  some 

deg ree .  T r a n s p o r t a t i o n  o f  t h e  s h a l e  o i l  from t h e  s i t e  t o  

a  r e f i n e r y  market i s  t h e  l a s t  major  s t e p .  

A 50,000 b a r r e l  p e r  day s u r f a c e  r e t o r t i n g  f a c i l i t y  

producing upgraded o i l  from 30-gallon-per-ton o i l  s h a l e  

w i l l  r e q u i r e  t h e  mining and c r u s h i n g  o f  about  70,000 t o n s  

of  o i l  s h a l e  p e r  day.. About 85 p e r c e n t  of t h i s  tonnage must 

be d i sposed  o f  on t h e  s u r f a c e  a s  s g e n t  s h a l e .  It mag be 

p o s s i b l e ,  however, t o  r e t u r n  a  l a r g e  p o r t i o n  o f  t h a t  s p e n t  

s h a l e  t o  t h e  underground rooms. 

I n  t h e  modified i n  s i t u ,  t h a t  i s  underground o r  i n -  

p l a c e  p r o c e s s ,  20 t o  40 p e r c e n t  o f  each  r e t o r t e d  column i s  

mined t o  c r e a t e  a void .  The remaining rock  i s  r u b b i l i z e d  

and r e t o r t e d  by f i r i n g  i n  p l a c e .  The s h a l e  o i l  i s  t h e n  

pumped t o  t h e  s u r f a c e .  
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"ere g r e  approximately 17 op t ions  a v a i l a b l e  f o r  

e x t r a c t i n g  o i l  from s h a l e .  These f a l l  broadly i n t o  t h e  

c a t e g o r i e s  of r e t o r t i n g ,  s o l v e n t  process ing ,  and bio-leaching 

Re to r t ing ,  t h e  most widely used method, h e a t s  o i l  

s h a l e  e i t h e r  i n  an above-ground v e s s e l  o r  i n  s i t u , t o  t h e  

temperature a t  which kerogen, t h e  organic  m a t e r i a l  w i t h i n  

t h e  o r e ,  i s  decomposed i n t o  gas ,  condensable o i l ,  and a  

s o l i d  r e s i d u e .  The r a t e  of kerogen decomposition is  high 

a t  r e t o r t  tempera tures  of 900 t o  950 degrees Fa renhe i t ,  and 

complete decomposition occurs  wi th in  a  few minutes.  Product 

c h a r a c t e r i s t i c s  a r e  s i m i l a r  t o  those  products  obta ined from 

thermal  c rack ing  and coking of petroleum. 

Upgrading d e s c r i b e s  on-s i t e  methods of improving 

t h e  f l o w a b i l i t y  and t h e  chemical p r o p e r t i e s  of s h a l e  o i l  

and gas .  The methods used a r e  commonly p r a c t i c e d  i n  t h e  

petroleum r e f i n i n g  indus t ry  dur ing  conversion of petroleum 

i n t o  f in i shed '  p roduc t s ,  t h a t  i s  g a s o l i n e ,  d i e s e l  f u e l ,  and 

th ings  l i k e  t h a t ;  but  modified t o  accomodate t h e  s p e c i a l  

c h a r a c t e r i s t i c s  of  s h a l e  o i l .  A minimum of upgrading i s  

necessary  t o  t r a n s p o r t  s h a l e  o i l  through unheated p i p e l i n e s .  

The fo l lowing environmental i s s u e s  were among those  

addressed i n  t h e  d r a f t  E IS .  This .  l is t  was n o t  a l l  i n c l u s i v e ,  

n o r  was it in tended t o  be a  predeterminat ion  o f  impacts.  

The e f f e c t s  of  t h e  l a b o r  market r e s u l t i n g  from t h e  

development opt ions,  and t h e  e f f e c t s  of t h e  r e s u l t i n g  l a b o r  



immigration on the  l o c a l  i n f r a s t r u c t u r e  was t h e  f i r s t  

considered.  ??umber two, t he  e f f e c t s  of t h e  proposed 

development op t ions  on t h e  communities i n  Gar f i e ld  and 

Rio Blanco coun t ies  of Colorado. Number t h r e e ,  t h e  e f f e c t s  

o f  NOSR development op t ions  on t a x  bases .  Number fou r ,  

t h e  gene ra l  e f f e c t s  of o i l  s h a l e  mining, s t o r a g e ,  d i s p o s a l ,  

and p l a n t  runoff  on su r f ace  water  and ground water  q u a l i t y  

and aqua t i c  ecology. Number f i v e ,  t h e  gene ra l  e f f e c t s  of 

t h e  proposed op t ions  on a i r  q u a l i t y ,  inc lud ing  t h e  combined 

e f f e c t s  with o t h e r  major o r  planned emiss ion sources i n  

t h e  a rea .  

Number s i x ,  t h e  e f f e c t s  of p o t e n t i a l  acc iden t s  and 

product r e l e a s e s  on water  supply and ecology. Number seven, 

t h e  e f f e c t s  of each development op t ion  and opera t ion  on 

p resen t  and f u t u r e  land use and t e r r e s t r i a l  ecology. Ilumber 

e i g h t ,  t h e  e f f e c t s  of development on l o c a l  water  r e sou rce s ,  

inc lud ing  t h e  Colorado River .  Number n ine ,  t h e  e f f e c t s  of  

spen t  sha l e  d i sposa l .  Number t e n ,  t h e  e f f e c t s  of t r a n s p o r t i r  

t h e  s h a l e  o i l  from t h e  s i t e  t o  a  r e f i n e r y .  

For each of t h e  four  proposed development po l i cy  

op t ions ,  s i g n i f i c a n t  economic i s s u e s  were a l s o  addressed 
. . 

i n  d e t a i l .  Some of t h e  major i s s u e s  f o r  each op t ion  a r e  

a s  fol lows:  For l e a s ing  i t ,  maximum p a r c e l  s i c e ,  r oya l t y  

terms ; l e a s e  payment schedule,  d i l i gence  requirements .  

For government/industry j o i n t  venture  o r  GOCO, mix 
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of ownership -- I beg your pardon, t h i s  i s  f o r  j o i n t  

indus t ry  venture .  A mix of ownership, investnent/payrnent 

schedules.  

For t h e  GOCO venture ,  t rea tment  of  s a l e s  and f e e  

schedules.  And f o r  t h e  q u a s i - u t i l i t y  ven tu re ,  government 

d e f i n i t i o n  and c o n t r o l  of r a t e  of ea rn ings .  

The f i n a l  EIS w i l l  examine and compare t h e  environ- 

mental  e f f e c t s  of  NOSR po l i cy  opt ions  a s  w e l l  a s  reasonable  

a l t e r n a t i v e s  t o  NOSR-1 and 3 development, i n c l u d i n g ,  one, 

no a c t i o n ;  two, increased conservat ion;  t h r e e ,  o i l  s h a l e  

development on o t h e r  land;  f o u r ,  enhanced o i l  recovery ; f i v e  

o u t e r  c o n t i n e n t a l  s h e l f  o i l  product ion;  s i x ,  c o a l  l i q u i f a c t i c  

seven,  t a r  sands;  and e i g h t ,  biomass and a lchoho l  product ion  

Now, a l l  i n t e r e s t e d  p a r t i e s  have been i n v i t e d  t o  

a t t e n d  t h e  meetings both he re  and i n  Denver, and t o  submit 

comments o r  sugges t ions  i n  connect ion wi th  t h e  p r e p a r a t i o n  

of  t h e  f i n a l  EIS. Wri t ten  comments o r  sugges t ions  may be 

submit ted i n  l i e u  of o r  i n  a d d i t i o n  t o  p a r t i c i p a t i o n  a t  thesc 

meetings. Those d e s i r i n g  t o  submit comments o r  sugges t ions  

t o  be addressed i n  t h e  f i n a l  EIS should submit them t o  M r .  

Silawsky, and again  we have given you t h a t  address  before  

and w e  w i l l  g ive  it t o  you a f t e r  t h e  meeting i f  you d e s i r e  

t o  con tac t  him t h a t  way. 

This meeting w i l l  not  be conducted a s  e i t h e r  an 

e v i d e n t i a r y  o r  an adversary hear ing .  Those who choose t o  
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make s ta tements  may not be cross-examined by o t h e r  speakers .  

However, members of t h e  pane l  may ask  t h e  speakers  ques t ions  

needed t o  c- lar i fy  s t a t ements  o r  p o s i t i o n s  advocated. 

The purpose o f  t h e  meeting i s  t o  g i v e  you, t h e  publit  

t h e  oppor tuni ty  t o  p a r t i c i p a t e  i n  t h e  decision-making proces:  

We from DOE a r e  h e r e  t o  l e a r n  and t o  l i s t e n .  

Now, i n  o r d e r  t o  provide t h e  Department of Energy 

with a s  much informat ion  a s  p o s s i b l e ,  and wi th  a s  many views 

as can reasonably be ob ta ined ,  and t o  provide i n t e r e s t e d  

persons with e q u i t a b l e  o p p o r t u n i t i e s  t o  express  t h e i r  views, 

we have adopted t h e  fo l lowing g u i d e l i n e s :  Speakers w i l l  be 

c a l l e d  on t o  t e s t i f y  i n  t h e  o r d e r  they  s i g n  i n ,  provided 

they express  t h e i r  i n t e r e s t  t o  speak. Should any speaker  

d e s i r e  t o  provide a d d i t i o n a l  informat ion  f o r  t h e  record ,  

it may be submit ted i n  w r i t i n g  no l a t e r  t h a n  November 28, 19 

Wri t ten  comments w i l l  be considered and g iven weight e q u a l  

t o  o r a l  comments. 

A t r a n s c r i p t  of t h i s  meeting w i l l  be r e t a i n e d  by 

DOE and made a v a i l a b l e  f o r  i n s p e c t i o n  a t  t h e  Freedom of 

Information L ib ra ry ,  Room GA-152, F o r r e s t a l  Building,  1000 

Independence Avenue, Northwest, Washington, D.C. 20585, 

between t h e  hours of 8 a.m. and 4:30 p.m., Monday through 

Friday.  Upon completion of  t h e  f i n a l  EIS, it w i l l  be a v a i l -  

ab le  a t  DOE and i n  t h e  p u b l i c  l i b r a r 3 e s  of Grand J u n c t i o n  

and Denver. 



Those not  d e s i r i n g  t o  submit comments o r  s u g ~ e s t i o n s  

a t  t h i s  t i n e ,  but  who would l i k e  t o  r e c e i v e  a copy o f  t h e  

f i n a l  EIS when it i s  i s s u e d ,  should  a l s o  n o t i f y  DOE. Those 

seeking informat ion  i n  t h i s  r ega rd  should a l s o  con tac t  

M r .  Silawsky . 
A l l  sugges t ions ,  comments and q u e s t i o n s  submit ted  

t o  DOE by November 28, 1980 w i l l  be c a r e f u l l y  considered 

i n  t h e  p r e p a r a t i o n  o f  t h e  environmental  impact s t a t ement .  

We a p p r e c i a t e  your i n t e r e s t  i n  t h e  p rocess ,  and 

welcome you t o  today ' s  meeting, a s  w e l l  a s  any f u t u r e  DOE 

meet ings  . 
I would l i k e  now t o  c a l l  upon Lee Brennan t o  d i s c u s s  

some s p e c i f i c  i s s u e s  on t h e  d r a f t  EIS. Lee? 

MR. BRENNAN: Good a f t e rnoon ,  Jack .  What I would 

l i k e  t o  do i s  g ive  you a l i t t l e  b i t  of a p e r s p e c t i v e  on 

where t h i s  impact s ta tement  s i t s  i n  t h e  o v e r a l l  d e c i s i o n  

process of  t h e  Department of Energy regard ing  t h e  Naval O i l  

Shale  Reserves. 

F i r s t  we w i l l  go t o  a nap. For anybody who i s  not  

f a m i l i a r  wi th  t h e  proper ty  we a r e  t a l k i n g  abou t ,  t h e  Naval 

O i l  Shale  Reserves a r e  l o c a t e d  a few mi les  northwest  of  

R i f l e ,  and about 60 mi les  e a s t  of Grand Junc t ion .  

The d r a f t  EIS t h a t  we a r e  d e a l i n g  wi th  h e r e  forms 

one of t h e s e  b u i l d i n g  blocks of t h e  d e c i s i o n  process  on what 

t o  do, what i s  t h e  b e s t  method t o  u t i l i z e  Naval O i l  Shale  
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Reserves. The f i r s t  s t e p  i n  t h a t  process  i s  t o  analyze i n  

a gener ic  manner impacts a s s o c i a t e d  wi th  t h e  proposed a c t i o n .  

t h a t  i s  development; t o  compare t h a t  a n a l y s i s  wi th  o t h e r  

a l t i e rna t ives  f o r  accomplishing a n  o b j e c t i v e ;  and t o  i d e n t i f y  

a p r e f e r r e d  a l t e r n a t i v e .  

A key element of  t h a t  process  i s  what we a r e  he re  

f o r  today, which is  t o  e l i c i t  comments from t h e  p u b l i c ,  and 

w e  a l s o  g a t h e r  comments from a p p r o p r i a t e  government agenc ies ,  

The document t h a t  w e  a r e  d e a l i n g  wi th  now i s  a 

programatic  environmental  impact s ta tement  which d e a l s  wi th  

t h e  broad p o l i c y  op t ions .  The d e c i s i o n  t h a t  comes from t h i s  

document would then l e a d  us t o  a s i t e - s p e c i f i c  environmental 

impact s ta tement  which would d e a l  with a s p e c i f i c  p r o j e c t  

a t  a s p e c i f i c  s i t e .  

Now, where t h i s  f i t s  i n  a h y p o t h e t i c a l  schedule f o r  

any development a t  t h e  NOSRts, t h e  programatic  EIS i s  p a r t  

of t h e  predevelopment program, which, a s  you can s e e ,  runs 

through e a r l y  1984. That program w i l l  g e n e r a t e  a considerab: 

amount of documentation, which would be submit ted through 

t h e  Administrat ion t o  Congress. Any f u r t h e r  work beyond 

t h i s  predevelopment o r  s tudy phase would r e q u i r e  eongressionr  

approval .  Again it would a l s o  r e q u i r e  going through t h e  

Administrat ion channels  of the  Off ice  of Management and 

Budget, and up through t h e  White House. Okay. 

The predevelopment p lan  of program i t s e l f  i s  broken 
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i n t o  many components. The one we a r e  concerned with 

revolves around t h e  phase one decis ion  and t h e  programatic 

EIS. Now, based on the  decis ion  t h a t  comes out  of t h i s  

phase, which t h e  programatic EIS w i l l  be packaged with what 

we c a l l  a  dec i s ion  package, an a c t i o n  memoranda t h a t  w i l l  

be sen t  up through t h e  Department of Energy. 

Based upon t h a t  dec i s ion ,  we w i l l  then  scope t h i s  

second phase, which begins i n  l a t e  181 I n t o  '82, of t h e  

predevelopment program. The bas ic  elements w i l l  remain, 

but  they w i l l  be scoped t o  f i t  with t h e  decis ion  t h a t  should 

come o u t . - s w e t t m  i n  1981. 

F i n a l l y ,  again t h a t  dec is ion  t h a t  we a re  dea l ing  

with i s  t h e  b a s i c  deciSion of should t h e  MOSR1s i n  Colorado 

be developed a t  a l l ?  I f  s o ,  i n  what manner should they be 

developed? For example, l e a s e ,  j o i n t  venture,  government 

venture,  GOCO o r  u t i l i t y - t y p e  venture.  

So I hope t h a t  g ives  you a  l i t t l e  b e t t e r  perspect ive  

of how t h e  EIS f i t s  i n  with t h e  DOE pol icy  making. 

Now I would l i k e  t o  t u r n  it back t o  Jack ,  and we 

can ge t  on with t h e  business a t  hand, which is t o  rece ive  

your comments. Thank you. 

MR. OIBRIEN: I don ' t  th ink  we had a  sign-in shee t  

f o r  those of you who wish t o  make a  p resen ta t ion  o r  g ive  

comments today. So a t  t h i s  time I would ask those  of you 

who do wish t o  comment t o  r a i s e  your hands, and I w i l l  then 



c a l l  upon you. 

We have t h e  t r a v e l l i n g  microphones we w i l l  b r i n g  

t o  you. P l e a s e ,  i d e n t i f y  yourse l f  and who you r e p r e s e n t ,  

i f  anybody o t h e r  than  y o u r s e l f ,  j u s t  f o r  our  r e c o r d s ,  p l e a s e .  

R The first gentleman h e r e ?  I 
TED NATION: My name is  Ted Nation. I r e p r e s e n t  

t h e  Two Rivers  C i t i z e n s  Associa t ion  of  t h e  Grand J u n c t i o n  

area. I have a r a t h e r  ex tens ive  comment, s o  I don ' t  know 

whether i t ' s  b e s t  t o  do it h e r e ,  but  I w i l l  t r y .  

I have reviewed your document and found i t  weak i n  

des ign  and woefully inadequate i n  i ts  t rea tment  of t h e  

chosen a l t e r n a t i v e s .  However, even w i t h i n  t h e s e  s e r i o u s  

l l m l t a t i o n s ,  your d r a f t  EIS c l e a r l y  shows t h a t  t h e  conser- 

v a t i o n  a l t e r n a t i v e  i s  i n f i n i t e l y  s u p e r i o r  t o  any of t h e  

o i l  s h a l e  a l t e r n a t i v e s ,  both from an environmental and 

socio-economic s t a n d p o i n t .  I n  f a c t ,  t h e  conse rva t ion  

a l t e r n a t i v e  is  r a p i d l y  be ing implemented by t h e  market a s  

consumers purchase l i g h t e r  weight and more f u e l - e f f i c i e n t  

c a r s ,  and f u e l  imports  cont inue  t o  drop d ramat ica l ly  without  

any apprec iab le  i n c r e a s e  i n  domestic product ion .  

The scope f o r  continued i n c r e a s e s  i n  e f f i c i e n c y  

1) remain d rams t l c ,  Aoweuer. The passenger c a r  .fbkg'tr s t i l l  I 
averages i n  t h e  15 m i l e  p e r  hour range ,  o r  15 m i l e  p e r  ga l l6 r .  

range,  wi th  30 mi les  p e r  g a l l o n  common i n  newer f u e l - e f f i -  c 

c i e n t  v e h i c l e s ,  and 70 t o  80 miles  p e r  g a l l o n  being a t t a i n e d  
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i n  some r e s e a r c h  v e h i c l e s .  The t r agedy  i s  t h a t  t h e  Amercian 

a u t o  i n d u s t r y  and ;vorkePs a r e  s u f f e r i n g  such d r a m a t i c  d i s -  

l o c a t i o n  whi le  t h e  f e d e r a l  government pour s  r e s o u r c e s  i n t o  

r i s k y ,  u n t r i e d  t e c h n o l o g i e s  l i k e  o i l  s h a a e  r a t h e r  t h a n  i n t o  

a s s i s t i n g  t h e  development o f  domes t ic  f u e l - e f f i c i e n t  v e h i c l e :  

and dwe l l i ngs .  

The s c o p e  f o r  c o s t - e f f e c t i v e  energy  e f f i c i e n c y  

improvements i s  w e l l  documented. Whether one choses  t o  

a c c e p t  t h e  more d rama t i c  s t u d i e s  such  as Gera ld  Leach ' s  

A Low Energy F u t u r e  f o r  t h e  United Kingdom, o r  more conser -  - -  -- 

v a t i v e  s t u d i e s  such as t h e  Harvard Bus ines s  School  s t u d y ,  

it i s  c l e a r  t h a t  t h e r e  i s  d rama t i c  room f o r  improvements 

i n  energy  e f f i c i e n c y  t h a t  are cheape r ,  fas ter  and more 

env i ronmen ta l ly  benign  t h a n  o i l  s h a l e ,  and a r e  s o c i a l l y  

p r o d u c t i v e  r a t h e r  t h a n  d i s r u p t i v e .  

Energy use  p r o j e c t i o n s  c o n t i n u e  t o  f a l l .  S i x  y e a r s  

ago t h e  energy companies and t h e  f e d e r a l  a g e n c i e s  were 

p r e d i c t i n g  energy  u s e  i n  t h e  y e a r  2000 o f  190 quads o r  more, 

wh i l e  end use  a n a l y s i s  was y i e l d i n g  r e s u l t s  i n  t h e  124 quad 

range .  Now t h e  energy companies and f e d e r a l  agenc ie s  a r e  

down t o  124 quads o r  less ,  and end use  a n a l y s i s  i s  y i e l d i n g  

estimates o f  75 quads t o  63  quads.  

A l l  of  t h i s  l e a d s  m e  back t o  t h e  weaknesses i n  your  

_ s t u d y .  The c o n s e r v a t i o n  a l t e r n a t i v e  chosen w a s  on ly  one of  

many, and t h e  i m p l i c a t i o n  was l e f t  t h a t  a l l  a l t e r n a t i v e s  werl 
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needed r a t h e r  t h a n  examining t h e  v a s t  sco?e of  s a v i n g s  

a v a i l a b l e  i n  energy e f f i c i e n c y  inves tmen t s  and t h e i r  econoni  

s o c i a l  and envi ronmenta l  c o s t s  v e r s u s  o i l  s h a l e .  I n  o t h e r  

words, how many b i l l i o n s  could  be i n v e s t e d  i n  energy e f f i -  

c i e n c y ,  p a r t i c u l a r l y  where it saved  l i q u i d  f u e l s  o r  f u e l  

t h a t  can  be e a s i l y  s u b s t i t u t e d  f o r  l i q u i d  f u e l s  i n  some 

a p p l i c a t i o n s  b e f o r e  t h e s e  i nves tmen t s  ceased  t o  be c o s t  

e f f e c t i v e  a g a i n s t  o i l  s h a l e ?  Many s t u d i e s  i n d i c a t e  t h e  

scope  of  such c o s t  e f f e c t i v e  i nves tmen t s  a r e  i n  t h e  hundreds 

o f  b i l l i o n s  o f  d o l l a r s  b e f o r e  c o n s i d e r i n g  env i ronmen ta l  and 

s o c i a l  e f f e c t s .  

Your t r e a t m e n t  of biomass conve r s ion  a l s o  s u f f e r s  

s imi l iar  weakness i n  i t s  l i m i t e d  scope .  However, a  more 

s e r i o u s  d e f e c t  occu r s  a s  a  r e s u l t  o f  t h e  r e p o r t ' s  tendency 

t o  t r e a t  a l l  impacts  a s  e q u a l  w i thou t  r e g a r d  t o  deg ree .  

For  i n s t a n c e ,  one 3,600 BPD e t h a n o l  p l a n t  l o c a t e d  i n  a  

Midwest farm community might very  w e l l  be s o c i a l l y  b e n e f i c i a  

by adding  moderately  t o  t h e  job  b a s e ,  making t h e  community 

more energy  independent ,  e t  c e t e r a .  Such f a c i l i t i e s  could  

be s c a t t e r e d  o v e r  a  wide a r e a  i n  t h e   lidwe west and Sou theas t  

wi thout  s e r i o u s  s o c i a l  d i s r u p t i o n .  

O i l  s h a l e ,  on t h e  o t h e r  hand,  w i l l  b e  produced i n  

a  s p a r s e l y  popu la t ed ,  con f ined  r e g i o n  o f  Western Colorado 

and e a s t e r n  Utah. I n  r e a l i t y ,  most of t h e  e a r l y  p r o d u c t i o n  

w i l l  t a k e  p l a c e  i n  a  50 m i l e  by 50 m i l e  r e g i o n  known a s  t h e  
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Piceance Creek Basin.  Here a r a p i d  expansion of t h e  

popula t ion  beyond t e n  t o  15,000 people w i l l  have major 

socio-economic and environmental  consequences. 

By f a r  t h e  most s e r i o u s  weakness of t h e  d r a f t  E I S  

i s  i ts  shoddy t r ea tment  of t h e  impacts of  t h e  indus t ry  upon 

our  communities and environment. Almost a l l  d i scuss ion  o f  

socio-economic impacts compare long-term t o t a l  t a x  revenues 

with per-year expenses f o r  i n f r a s t r u c t u r e  and human 

s e r v i c e s .  This  long-term t r e a t m e n t ,  r a t h e r  t h a n  looking a t  

t h e  short- term problems, which a r e  t h e  most s e r i o u s  problems 

f o r  t h e  community, i s  a s e r i o u s  weakness i n  i t s e l f .  More 

M p o r t a n t l y ,  however, i s  t h e  f a i l u r e  t o  focus on t h e  human 

impacts. Where i s  t h e  d i s c u s s i o n  o f  i n f l a t i o n a r y  impacts on 

a l l  c u r r e n t  r e s i d e n t s ?  Where is  t h e  d i scuss ion  of t h e  

a l i e n a t i o n  t h a t  w i l l  t a k e  p lace?  What a r e  t h e  c o s t s  assignec 

f o r  t h e  e l d e r l y  who w i l l  no longer  be a b l e  t o  a f f o r d  t o  l i v e  

i n  t h e i r  own communities? What about t h e  inc reased  crime 

and alchoholism t h a t  accompanies such growth? Socio-economil 

impacts a r e  not  j u s t  a numbers game. They involve  people.  

They invo lve  us. 

Ut i l i t ies  a r e  ha rd ly  mentioned. However, any of 

us familiar with t h e  s u b j e c t  know t h e  impacts on e l e c t r i c a l  

s u p p l i e s  a lone  w i l l  be massive and a r e  a l r e a d y  t h r e a t e n i n g  

communities a l l  over  t h e  Western Slope.  We a l s o  a r e  aware 

t h a t  new f a c i l i t i e s  c o s t  a g r e a t  d e a l  more than  they used t o  
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The marginal  c o s t s  of  new e l e c t r i c  genera t ing  capac i ty  i s  

es t imated  t o  be between 6.5  and 8.5 c e n t s  p e r  k i l o w a t t  hour.  

Current charges t o  r e s i d e n t i a l  customers a r e  i n  t h e  4.5 t o  

f i v e  cen t  p e r  k i l o w a t t  hour range.  

Every p l a n t  and t r ansmiss ion  l i n e  t h a t  i s  b u i l t  g e t s  

added t o  t h e  r a t e  base  and c u r r e n t  u s e r s  s e e  t h e i r  b i l l s  

climb t o  s u b s i d i r e  new growth and new i n d u s t r i e s  t h a t  many 

of them don ' t  want i n  t h e  f i r s t  p lace .  The environmental  

consequences of such u t i l i t y  development i s  a l s o  severe .  

A s  many a s  e i g h t  new 200-megowatt p l a n t s  may be b u i l t  a t  

Loma and De l t a  over  t h e  next f e w  decades. The Grand Valley 

a r e a  is a l ready  a noqicompliant a i r  q u a l i t y  r eg ion  wi th  

s e r i o u s  a i r  i n v e r s i b n s  i n  t h e  winter .  What w i l l  be t h e  

consequences of one, two o r  f o u r  such f a c i l i t i e s  nea r  Loma? 

S i m i l a r l y ,  t r ansmiss ion  l i n e s  a r e  planned from 

R i f l e ,  over  t h e  end of Grand Nesa, down t h e  North Fork Valle:  

over  t h e  Uncompahgre P la teau ,  through Dolores,  winding up 

i n  San Juan,  New Mexico. What a r e  t h e  environmental  and 

q u a l i t y  of l i f e  consCquences of such major a c t i v i t y ?  

I r e a l i z e  your r e p o r t  i s  not  designed t o  d e a l  wi th  

t h e  t o t a l  i n d u s t r y  impact,  b u t  t h a t  i s  t h e  problem. Here i s  

ano the r  d e c i s i o n  document t r y i n g  t o  t r e a t  t h e  impacts p iece-  

meal, while  our  a r e a  faces  a  federally-mandated and s u b s i d i t  

expansion of t h e  i n d u s t r y  t o  ~ 0 0 , 0 0 0  b a r r e l s  p e r  day by 1990 

without any comprehensive s tudy of r e g i o n a l  impacts on 
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comuni  t l e  s o r  environment. 

S imi l a r l y ,  t h e r e  i s  no d i scuss ion  of t h e  down-side 

e f f e c t s  on our region i f  t h e  indus t ry  g e t s  underway, proves 

uneconomic aga in s t  a l t e r n a t i v e s ,  o r  t e c h n i c a l l y  unfeas ib le ,  

and co l l ap se s .  The companies have. f e d e r a l  guarantees ,  but 

our  communities don ' t .  We w i l l  be l e f t  with mortgaged 

communities with perhaps thousands of unemployed people. 

The r e s u l t i n g  slump could be many times worse than  t h e  ups 

and downs t h a t  have occurred i n  t h e  government-stimulated I 
uranium indus t ry ,  because t h e  t r a d i t i o n a l  economic base w i l l  

b e  smal le r  and, r e l a t i v e  t o  t h e  i ndus t ry ,  much smal le r .  

I s t rong ly  urge t h a t  t he  f e d e r a l  government adopt 

t he  no a c t i o n  a l t e r n a t i v e  on NOSR-1 and 3 ,  no mat te r  what 

happens with t h e  o the r  p r o j e c t s  now underway. Allow us t o  I 
ga in  some experience with t h e  consequences of t h e  smal les t  

poss ib le  commercial s c a l e  i ndus t ry  before  s t imu la t i ng  a c t i v i t  k 
even more. Concentrate your e f f o r t s  on t h e  much more 

productive arid benign Investments i n  energy e f f i c i e n c y  and 

I renewable resources .  I 

Gentlemen, we don lt have an energy shor tage ,  only 

a shor tage  of cheap energy. Cer ta in ly  o i l  s h a l e .  i s  not  a 

cheap source .  Thank you. 

J A C K  O I B R I E N :  Now, a r e  t h e r e  any o t h e r  comments 

from t h e  audience? 

LAWRENCE ZUCKERMAN: My name i s  Lawrence Zuckerman. 
- 
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I ' m  working on a  g r a n t  f o r  t h e  Nat ional  W i l d l i f e  Federa t ion  

i n  t h e  Parachute Creek a r e a ,  and am a l s o  a  Ph D s tuden t  a t  

t h e  Colorado S t a t e  Univers i ty .  

\ f i a t  I s e e  i n  your beginning proposal  h e r e ,  I don ' t  

s e e  a  mention of  a  t h r e a t e n e d  f i s h  which i s  c l a s s i f i e d  by 

t h e  S t a t e  of  Colorado, t h e  Colorado River  Cu t th roa t ,  which 

is  salmo c l a r k i  p l u r i d u s .  There a r e  known popula t ions  i n  

t h e  North Water Creek and E a s t  Fork of  Parachute Creek. 

I want t o  know i f  anybody is  going t o  look a t  t h e  

p l a n s ,  see what k ind  of impacts  and any kind o f  m i t i g a t i o n  

t h a t  can be done concerning t h i s  t h r e a t e n e d  f i s h .  

That t s  about i t ,  thank you. 

MR. O t B R I E N :  Thank you, s i r .  

Any f u r t h e r  comment? Would you l i k e  t o  -- 
MR. SILAWSKY: Let m e  respond t o  t h a t  one l a s t  

ques t ion .  Right now w e  a r e  p r e t t y  much r i g h t  a t  t h e  

beginning of a  very ex tens ive  environmental  survey o f ' t h e  

NOSR-1 lands .  This  environmental  survey inc ludes  d e t a i l e d  

i n v e s t i g a t i o n s  of a i r  qual i t ,y ,  water  r e sources ,  both under- 

ground and above ground; animal l i f e ,  p l a n t  l i f e ,  and a l l  

t h e  o t h e r  a t t e n d a n t  components of a  f u l l - s c a l e  environmental  

survey. 

Most impor tan t ly ,  t h i s  s p e c i e s  of f i s h  you mentioned 

- would c e r t a i n l y  be ,  you know, surveyed i f  t h e  d e c i s i o n  i s  

made t o  develop t h e  r e s e r v e s ,  a t  which t i m e  a  s i t e - s p e c i f i c  
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environmental impact s tatement would have t o  be developed. 

3u t  I would j u s t  l i k e  t o ,  you know, enphasice again  t h a t  we 

a r e  r i g h t  a t  the  beginning phases of a  f u l l - s c a l e  environ- 

mental background survey of NOSR lands .  So w e  apprec ia te  

your br inging :: t o  our a t t e n t i o n  t h e  ex i s tence  of t h i s  

spec ies .  I ' m  su r e  it w i l l  be included i n  t he  d a t a  t h a t  we 

develop. 

MR. O'BRIEN: Are t h e r e  any f u r t h e r  comments from 

t h e  audience? Any quest ions?  

Well, w e  have t h e  af ternoon u n t i l  f i v e  o f  clock.  

TED NATION: Why d i d  you change t h e  time of your 

meeting from seven o tc lock  t o  t h e  middle of t h e  af ternoon 

when t h e  working people were busy? 

MR. O f B R I E N :  Pardon me, w i l l  you p lease  ask your 

ques t ion again? 

TED N A T I O N :  I wanted t o  know why you changed t h e  

t i m e  of your meeting from seven o 'clock a t  n igh t  t o  t he  

middle of t h e  afternoon when i t ' s  very d i f f i c u l t  f o r  working 

people t o  a t t end .  

MR. OtBRIEN: The o f f i c i a l  pub l i ca t i on  came out  wi th  

t h e  af ternoon time. 

Well, t h e  meeting w i l l  remain open t h i s  a f t e rnoon  

u n t i l  f i v e  o 'clock f o r  any of  those  of you who wish t o  make 

f u r f h e r  comment o r  f o r  d iscuss ion.  The panel  w i l l  be  a v a i l -  

ab le  f o r -  d isouss ions  with anybody. 
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Again if you want t h e  address  f o r  z e t t i n g  t h e  

informat ion  from t h i s  meeting o r  f o r  g e t t i n c  copies  cf' ',he 

f i n a l  ZIS, I would s u ~ g o s t  you ge t  with  Tlr. Si lawsk:~ and 

z e t  h i s  address s o  you can con tac t  him. 

So we a r e  i n  a s t and  down p o s i t i o n .  The meeting 

i s  not  adjourned. :Je a r e  open u n t i l  f i v e  o ' c l o c k  t h i s  

a f ternoon.  

Thank you a l l  f o r  cominc. I f  you have any f u r t h e r  

word you want t o  g ive  us,  p l e a s e  g e t  i t  t o  us Sy t h e  

November 28th d a t e .  We want t o  have your i d e a s  and your 

concerns included i n  t h i s  E I S .  Thank you very nuch. 

(The hea r ing  was recessed  a t  2:45 p.m.) 
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I ,  KAREN MAHER, a  Reg i s t e r ed  P r o f e s s i o n a l  Repor te r  

and Notary Pub l i c  o f  t h e  S t a t e  o f  Colorado do hereby c e r t i f y  

t h a t  t h e  fo rego ing  i s  a t r u e  and a c c u r a t e  t r a n s c r i p t i o n  o f  

my s t eno type  n o t e s ,  t aken  by me a t  t h e  t i m e  and p l a c e  

a f  o renen t  ioned . 

KAREN MAHER 
Reg i s t e r ed  P r o f e s s i o n a l  Repor te r  



RESPONSE SET 22 

2 2 - 1 ~  The conservation a1 t e rna t i ve  was chosen t o  represent the  wide 

range o f  conservation opt ions ava i lab le  t o  the country. I n  fac t ,  

i t  i s  one o f  the cleanest of such options, d i r e c t l y  reducing po l lu -  

t i o n  wi thout  prov id ing any of i t s  own, such as would a mass t r a n s i t  

option. 

The EIS ob jec t i ve  i s  t o  evaluate and conipare the impacts o f  

l i q u i d  f ue l  a l ternat ives,  and no t  t o  se t  p r i o r i t i e s  on nat ional  

energy options. As a representat ive case, the conservation opt ion 

selected f o r  comparison i s  considered t o  be a very favorable example. 

A l l  impacts are  t reated as equal i n  terms o f  inc lud ing quant i ta-  

t i v e  estimates o f  a l l  the ava i lab le  f i r s t - o rde r ,  o r  d i r ec t ,  impacts 

as the basis f o r  comparison. The comment r e f e r r i n g  t o  the "shoddy 

treatment o f  the impacts o f  the indust ry  upon our communities 

and envi ronment" i d e n t i f i e s  second-order socioeconomic impacts. 

These are, of course, very important, as are numerous o ther  second- 

order impacts o f  a l l  kinds, depending on the in te res ts  o f  the 

commenter. The f i r s t - o rde r ,  o r d i r e c t ,  socioeconomic impacts are 

provided i n  the document as the basis f o r  comparison, and these do 

r e f l e c t  the r e l a t i v e  problems, although no t  as v i v i d l y  as would the 

higher order impacts. 

22-1B While the leve l  o f  d e t a i l  o f  the discussion o f  f i s c a l  impact 

issues i n  the E I S  i s  somewhat general, we be l ieve  t h a t  the import- 

t a n t  fac tors ,  both long and shor t  term, were discussed a t  a leve l  

adequate f o r  t h i s  progralntnatic document. A more corr~prehensive 

examination o f  such issues i s  premature a t  t h i s  t ime because the 

informat ion upon which a de ta i led  analysis o f  front-end f inancing 

requirements must be based i s  not  y e t  ava i lab le  and a discussion 

o f  spec i f i c  amounts o f  such requirements would be meaningless wi thout  

such a de ta i led  analysis.  



22-1C The soc io log ica l  impacts r e s u l t i n g  from the development o f  

o i l  shale are t y p i c a l  o f  labor- in tens ive energy projects.  The 

rap id  i n f l u x  o f  populat ion i n t o  a r u r a l  area creates major 

changes i n  both the soc ia l  and economic environments. The increase 

i n  populat ion a l so  increases the demand f o r  housing, goods and 

services which' t y p i c a l l y  r e s u l t s  i n  r a p i d  i n f l a t i o n .  People on 

low o r  f i x e d  incomes are p a r t i c u l a r l y  impacted by the  r i s e  i n  

prices. Communities i n  the o i l  shale region are already experiencing 

many o f  the boomtown e f f e c t s  associated w i t h  energy development . 
The crime r a t e  increases even more r a p i d l y  than the populat ion 

growth, divorces increase, and many new and long-term residents 

s u f f e r  the stresses o f  a comnunity undergoing rap id  changes. 

It i s  poss ib le  t h a t  the NOSR p ro jec t  w i l l  a f f e c t  the  absolute 

l eve l  o f  such impacts i n  the region. However, t o  suggest, as 

the comnent apparently does, t h a t  the NOSR p r o j e c t  w i l l  s i g n i f i -  

can t l y  a l t e r  the nature o f  soc ia l  impacts associated w i t h  large-  

scale energy development i n  the reg ion i s  t o  ignore the pre-ex is t ing 

development which i s  already occurr ing i n  the Piceance Basin, p r i o r  

t o  the  i n i t i a t i o n  o f  the NOSR p ro jec t .  

22-1D Detai led and regional  i n d u s t r i a l  impacts sych as these were n o t  

considered appropr iate f o r  a conceptual discussion such as was 

contemplated by the EIS, as the  comment surniises. 

22-1E The issue presented by t h i s  comment, t h a t  o f  the r i s k  o f  

col lapse o f  the  o i l  shale indust ry ,  i s  one which i s  c l e a r l y  

beyond the scope of analysis of t he  EIS, as it involves questions 

o f  in te rna t iona l  demand f o r  the product o f  the project--namely shale 

o i l .  However, the p ro jec t ' s  fundamental purpose i s  t o  ensure a long- 

tern1 f low o f  o i l  which i s  independent o f  nat iona l  and in te rna t iona l  

condi t ions a"nd circumstances which might otherwise i n t e r r u p t  t ha t  flow. 

Therefore, and because the p ro jec t  i s  supported by a long-term need 

for  a defense-based fue l  supply, r a the r  than t he  short-term 

vagaries o f  t he  p r i va te  market, the ce r ta i n t y  o f  continuous 

production under the AOSR development a l te rna t i ves  may be somewhat 

greater than under a s t r i c t l y  p r i v a t e  o i l  shale development. 



22-2 On-site data from a recent endangered species survey have 

been included i n  the affected environment section f o r  NOSR 1. 
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PROCEEDINGS 

MR. O'BRIEN: Good afternoon, Ladies and 

Gentlemen, and welcome. My name is Jack OIBrien, and I am the 

moderator for this afternoon's meeting. I am also the 

regional environmental coordinator for DOE, and I work with 

the Special Project Office in Denver, which is responsible for 

managing the Phase One Surface Oil Shale Demonstration Project. 

Joining me on today's panel are Lee Brennan, 

Deputy Director of the Office of Naval Petroleum and Oil Shale 

Reserve; Bill Goode, Environmentalist, Office of the Assistant 

Secretary for Resource Applications; Don Silawsky, Environ- 

mentalist for the Naval Oil Shale Reserves,, and Mike Fosdick, 

Director of Engineering for the Naval Petroleum and Oil Shale 

Reserves in Casper, Wyoming. 

The Department of Energy, DOE, has prepared a 

draft envornmental impact statement in accordance with the 

National Environmental Policy Act in order to assess the 

environmental impact of proposed policy options to develop the 

55,000 acre Naval Oil Shale Reserves, which I will refer to 

hereafter as NOSR, N-0-S-R, near Rifle, Colorado. 

NOSR oil development policy options include: 
L 

(A) Leasing large parcels to industry, (B) Joint government/ 

industry ventures, (C) Government-owned-contractor-operated, 

GOCO, ventures, and (D) quasi-utility ventures. 

Of course, the law requires the President and 
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the Congress to approve any action that DOE proposes. 

Commercial scale production is foreseen, 

ranging fron: one 50,000 barrel per day facility to several 

facilities producing up to 200,000 barrels per day, which is 

currently viewed as the maximum potential from the NOSR-1 and 

NOSR-3 oil shale reserves. At this maximum production rate, 

the recoverable reserves of high-grade oil shale from NOSR-1 

and 3 would be exhausted in approximately 25 years. 

This meeting today is the third step in the 

department's EIS process. The first involved DOE-conducted 

public EIS scoping meetings in both Grand Junction and Denver 

onFebruary5 and 7 in 1980. The secondstep was apublication 

in September of this year of the draft programmatic EIS. 

The fourth step will be publication of a 

final EIS, followed by the final step of publishing a record 

of the decision. 

The public is invited to submit written 

comments or suggestions for the consideration by DOE in the 

preparation of the final EIS, as well as to participate 'in any 

of the meetings, including this one this afternoon. Input from 

these meetings will assist DOE in preparing the final EIS. 

The written comments should be received at DOE 

by November 28, 1980, to ensure consideration in the prepara- 

tion of the final EIS. 

The public meetings are scheduled --  we held on& 
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the day before yesterday in Grand Junction. We are holding 

this one this afternoon, and there will be another one here at 

this same location tonight at 7:OOo'clock. 

All comments should be sent to, and I will 

read this rather slowly so that you can take down the address, 

Donald Silawsky, S-i-1-a-w-s-k-y, Environmental Project 

Manager, Naval Petroleum and Oil Shale Reserves, U. S. Depart- 

ment of Energy, 12th and Pennsylvania, N.W., Mail Code RA-3344, 

Washington, D.C. 20461. 

Mr. Silawsky cam also be reached by phone at 

area code 202-633-8641. 

If you didn't get that address and want it, 

please see either Mr. Silawsky or myself after the meeting. 

Congress gave the Department of Energy control 

over the Naval Oil Shale Reserves in 1977. DOE has since 

been investigating the potential to develop a large-scale mine 

and production facility there as a means of increasing the 

nation's supply of domestic fuels. 

NOSR-1 and 3 were withdrawn for the Navy by 

executive order in 1916 and 1924 as potential reserves of 

military fuels. In 1962, Public Law 87-796 gave the Secretary 

of the Navy the same authority to develop the NOSR's as he had 

for the Naval Petroleum Reserves. In 1977, Public Law 95-91 

transferred the jurisdiction over the Naval Petroleum and Oil 

Shale Reserves from the Navy to the Department of Energy. 
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Stemming from the increased awareness of 

domestic production needs which resulted from the Arab oil 

embargo of 1973-74, a multi-year predevelopment plan for NOSR-1 

and 3 was prepared by the Navy and submitted to Congress. This 

plan was approved in 1977. 

The initial objective of the plan was to assess 

the oil shale and water resources of NOSR-1 and 3, develop 

environmental baseline data and determine the most suitable 

development scenarios for the NOSR-1 and 3 resources. The 

goal of this 1977 plan was to prepare a master plan for govern- 

ment development of commercial scale facilities on NOSR-1 and 3 

In late 1978, the plan was divided by DOE into 

two phases. The first is an environmental baseline determina- 

tion as well as a resource and technology assessment, both to 

be completed in late 1981. The second is an environmental 

impact analysis and an environmental impact statement with a 

requisite supporting preliminary engineering for a site 

specific commercial-scale facility. 

Phases One and Two serve to maintain the 

momentum and timeliness of all of the development options of 

leasing, joint ventures or development facilities under any 

contingencies. 

The draft EIS described in this notice will use 

information developed in Phase One and in DOE'S overall oil 

shale program to discuss the impacts of various policy options 
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t o  develop NOSR-1 and 3 i n  Colorado. 

The funds t o  develop t h e  NOSR's under t he  

s e v e r a l  p o l i c y  op t ions  cons idered  have n o t  y e t  been au tho r i zed  

by Congress. The EIS which we a r e  d i s cus s ing  today w i l l  be 

inc luded  i n  any DOE recommendation t o  Congress f o r  NOSR 

development . 

Cur ren t ly ,  t h e r e  a r e  two major h e a t i n g ,  t h a t  

i s ,  r e t o r t i n g ,  p rocesses  developed by i n d u s t r y  t o  produce o i l  

from s h a l e ,  s u r f a c e  and modif ied i n  s i t u .  Both involve  t h e  

s t e p s  of mining,  e x t r a c t i o n  and upgrading t o  some degree.  

T ranspo r t a t i on  of  t h e  s h a l e  o i l  from t h e  s i t e  t o  a  r e f i n e r y  

market i s  t h e  l a s t  major s t e p .  

A 50,000 b a r r e l  p e r  day s u r f a c e  r e t o r t i n g  

f a c i l i t y  producing upgraded o i l  from 30-gal lon pe r - ton  - -  

t h a t ' s  h igh-grade o i l  s h a l e  - -  w i l l  r e q u i r i n g  t h e  mining and 

c rush ing  o f  about  70,000 tons  p e r  day of  o i l  s h a l e .  About 

85 pe rcen t  of  t h i s  tonnage must be disposed of  on t h e  s u r f a c e  

a s  s p e n t  s h a l e .  I t  may be p o s s i b l e ,  however, t o  r e t u r n  a  l a r g e  

p o r t i o n  of spen t  s h a l e  t o  t h e  underground rooms. 

I n  t h e  modified i n  s i t u  p roces s ,  t h e  under- 

ground, i n -p l ace  p roces s ,  20 t o  40 pe rcen t  of each r e t o r t  

column i s  mined t o  c r e a t e  vo ids .  The remaining rock i s  

r u b b i l i z e d  and r e t o r t e d  by f i r i n g  i n  p l a c e .  The o i l  s h a l e  -- 

o r  t he  s h a l e  o i l ,  r a t h e r ,  i s  then  pumped t o  t h e  s u r f a c e .  

There a r e  approximately 1 7  op t ions  a v a i l a b l e  
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f o r  e x t r a c t i n g  o i l  from s h a l e .  These f a l l  broad i n t o  t h e  

c a t e g o r i e s  of r e t o r t i n g ,  s o l v e n t  p roce s s ing  and b io - l e ach ing .  

R e t o r t i n g ,  t h e  most wide ly  used method, h e a t s  

o i l  s h a l e ,  e i t h e r  i n  an  above-ground v e s s e l  o r  i n  s i t u ,  t o  t h e  

t empera tu re  a t  which kerogen,  t h e  o r g a n i c  m a t e r i a l  w i t h i n  t h e  

o r e ,  i s  decomposed i n t o  g a s ,  condens ib le  o i l  and a s o l i d  

r e s i d u e .  The r a t e  o f  kerogen r e s i d u e  i s  h i g h  a t  r e t o r t  

t empera tu res  o f  900 t o  950 degrees  Fah renhe i t  and complete 

decomposit ion occurs  w i t h i n  a  f e w  seconds ,  o r  a  few minu tes .  

P roduc t  c h a r a c t e r i s t i c s  a r e  s i m i l a r  t o  p roduc t s  ob t a ined  from 

thermal  c rack ing  and coking of  pet roleum.  

Upgrading d e s c r i b e s  o n - s i t e  methods f o r  

improving t h e  f l o w a b i l i t y  and t h e  chemical  p r o p e r t i e s  of  s h a l e  

o i l  and ga s .  The methods used a r e  commonly p r a c t i c e d  i n  t h e  

pe t ro leum r e f i n i n g  i n d u s t r y  dur ing  convers ion  o f  pet roleum 

i n t o  f i n i s h e d  p r o d u c t s ,  such a s  g a s o l i n e  and d i e s e l  o i l ,  b u t  

modi f ied  t o  accommodate t h e  s p e c i a l  c h a r a c t e r i s t i c s  of  s h a l e  

o i l .  A minimum of  upgrading i s  nece s sa ry  t o  t r a n s p o r t  s h a l e  

o i l  through unheated p i p e l i n e s .  

The fo l l owing  environmental  i s s u e s  a r e  among 

t h o s e  addressed  i n  t h e  d r a f t  t o  E I S .  The l i s t  i s  n o t  a l l  

i n c l u s i v e ,  no r  was i t  in tended  t o  be a  p r ede t e rmina t i on  of 

impac t s .  

The impact  i s s u e s  a r e :  

The e f f e c t s  o f  t h e  l a b o r  markets  r e s u l t i n g  from 
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t he  development of opt ions and the  e f f e c t s  of t h e  r e s u l t i n g  

l abor  immigration on l o c a l  i n f r a s t r u c t u r e s ,  

2 .  The e f f e c t s  of  the  proposed development 

opt ions of the  communities i n  Gar f i e ld  and Rio Blanco Counties ,  

Colorado, 

3 .  The e f f e c t s  of  NOSR development opt ions  

on t a x  b a s i s ,  

4. The gene ra l  e f f e c t s  of o i l  s h a l e  mining, 

s t o r a g e ,  d i sposa l  and p l a n t  runoff on su r face  and ground water 

q u a l i t y  and on aqua t i c  ecology, 

5.  The genera l  e f f e c t s  of t h e  proposed 

development opt ions  on a i r  q u a l i t y ,  inc luding  t h e  combined 

e f f e c t s  wi th  o the r  major o r  planned emission sources  i n  t h e  

a r e a ,  

6 .  The e f f e c t s  of p o t e n t i a l  acc iden t s  and 

product r e l e a s e s  on water supply and ecology, 

7 .  The e f f e c t s  of each development op t ion  and 

opera t ion  on present  and f u t u r e  land uses and on t e r r e s t r i a l  

ecology, 

8.  The e f f e c t s  of development on l o c a l  water  

resources ,  inc luding  the  Colorado River ,  

9 .  The e f f e c t s  of  spent  s h a l e  d i s p o s a l ,  and 

10. The e f f e c t s  of  t r anspor t ing  t h e  s h a l e  o i l  

from the  s i t e  t o  a  r e f i n e r y .  

For each of  t he  fou r  proposed development 
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policy options, significant economic issues are also addressed 

in detail. Some of the major issues for each of the options 

are as follows : 

F. For leasing maximum parcel size, royalty 

terms, lease payment schedules, diligence requirements. 

For government-industry joint venture, mix of 

ownership, investment andpayment schedules. 

For GOCO ventures, treatment of sales and fee 

schedules. 

For quasi-utility ventures, government defini- 

tion and control of rates of earnings. 

The final EIS will examine and compare the 

environmental effects of the NOSR development policy options 

as well as reasonable alternatives to NOSR-I and 3 developments, 

and these alternatives include, number one, no action; number 

two, increased conservation; number three, oil shale developmen'. 

on other lands; number four, enhanced oil recovery; number five, 

outer continental shelf oil production; number six, coal liqui- 

fication; number seven, tar sands, and number eight, biomass 

and alcohol production. 

Now, all interested parties have been invited 

to attend these meetings to submit comments or suggestions in 

connection with the final EIS. Written comments or suggestions 

may be submitted in lieu of or in addition to participation 

at the meeting here today. 
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Those desiring to submic comments or suggestions 

to be addressed in the final EIS should submit them to Mr. 

Silawsky at the address given previously, and, remeqber, we 

must have them in hand by November 28th. 

Now, those wishing to participate in the hear- 

ing process will be able to do so this afternoon. We have two 

pre-sign-ups, and those of you who wish to give input after those 

pe~ple have been called upon, please indicate by raising your 

hand when called upon. 

This meeting will not be conducted as either 

an evidentiary or an adversary hearing. Those who choose to 

make statements may not be cross-examined by other speakers. 

The members of the panel may ask the speakers 

questions necessary to clarify any statements made or positions 

advocated. 

The purpose of the meeting is to give you, the 

public, the opportunity to participate in the decision-making 

process. We from DOE are here to listen and to learn. 

In order to provide the Department of Energy 

with as much information as possible and as many views as can 

reasonably be obtained and to provide interested persons with 

equitable opportunities to present their views, we have adopted 

the following guidelines. Speakers will be called on to testify 

in the order they sign or as they express their intent to 

speak here by raising their hands when called upon. Should any 
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speaker desire to provide additional information for the 

record, it may be submitted in writing no later than November 

28, 1980. Written comments will be considered and given equal 

weight with oral comments. 

A transcript of the meeting will be retained 

by DOE and made available for inspection at the Freedom of 

Information Library, Room GA- 152, Forres tal Building, 1000 

Independence ~venuei N . W. , Washington, D . C . 20585, between the 

hours of 8: 00 a.m. and 4: 30 p.m. , Monday through Friday. 

Upon completion of the final EIS, it will be 

available at DOE and in the public libraries of Grand Junction 

and Denver. 

Those not desiring to submit comments or sugges- 

tions at this time but who would like to receive a copy of the 

final EIS when it is issued should also notify DOE. Those 

seeking further information may inquire with Mr. Silawsky. 

All discussions, comments and questions sub- 

mitted to DOE by November 28, 1980, will be carefully considere 

in the preparation of the environmental impact statement. 

We appreciate your interest in the process and 

welcome you to today's meeting, as well as any future DOE 

meetings. 

I would like now to call upon Lee Brennan to 

discuss some specific issues of the draft EIS. Lee? 

MR. BRENNAN: Thank you, Jack. What I would 

l 
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like to do very briefly is just put the impact statement into 

the prospective of where it fits into the decision process 

that we are going through in DOE on what to do with the Naval 

Oil Shale Reserves, and for anyone who is not familiar with 

the property, we have the next light is a map which indicates 

the location of the NOSR's in Colorado, a little to the 

northwest of Rifle and about 60 miles to the east of Grand 

Junction. 

The programmatic EIS that we are working with 

here is a fundamental building block in the decision process 

on how to utilize the Naval Oil Shale Reserves. That process 

begins with a generic- type analysis of the impacts associated 

with development, a comparison of those impacts with other 

alternatives for accomplishing a similar goal, and then 

through this information we can identify the preferred 

alternative. 

A key part of that analysis is what we are 

here for today, which is to gather the comments from the public 

and also the federal, local and state agencies. 

Also to be noted, the programmatic EIS deals 

with an analysis of impacts of the broad policy options. 

Should there be any action forthcoming out of this analysis 

in the decision that will come from it, we would then have 

to move to a site specific environmental impact statement, 

which would analyze the impacts of the specific project at a 
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s p e c i f i c  s i t e .  

Now, where t h i s  f i t s  i n t o  a h y p o t h e t i c a l ,  we 

have h e r e  a h y p o t h e t i c a l  schedule  on a p o s s i b l e  s c e n a r i o  t h a t  

would end wi th  development of t he  Naval O i l  Shale  Reserves,  

t h e  programmatic EIS i s  i n  t h e  f i r s t  p a r t  of  t he  predevelopment 

program, which i s  r i g h t  i n  t h e r e ,  which ends i n  mid '84.  A t  

t h a t  p o i n t  a l l  t h e  in format ion  requi red  i n  t h e  way of t e c h n i c a l ,  

environmental ,  economic and budgetary would be presen ted  up 

through t h e  execut ive  branch t o  Congress f o r  t h e i r  review and 

approval .  

U n t i l  congress iona l  approval  were r ece ived ,  

we would n o t  move p a s t  t h i s  i n i t i a l  s t udy  and a n a l y s i s  phase 

i n t o  t h e  des ign ,  which would take  u s ,  a s  we s e e  i t ,  wi th  a t  

l e a s t  a yea r  f o r  t h a t  type of  review, i n t o  t h e  1985 and ou t  

time frame before  we would even begin,  we could begin wi th  

anything along t h e  l i n e s  of  a design.  

The predevelopment program i t s e l f  i s  broken 

i n t o  s e v e r a l  major components. Now, we a r e  a t  t h e ,  coming up 

t o  t he  end of  what we would cons ider  t h e  f i r s t  phase of  t h i s ,  

which i s  t h e  dec i s ion  phase on what should we pursue a t  the  

end of -- f o r  t he  second h a l f ,  and should we develop t h e  

NOSR's; i f  s o ,  what mechanisms should be u t i l i z e d .  

That w i l l  - -  t h a t  dec i s ion  a t  t he  conclusion 

of  t h e  EIS when i t ' s  f i n a l i z e d ,  a dec i s ion  package w i l l  be 

presen ted  t h a t  w i l l  go up through DOE. That dec i s ion  should be 
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forthcoming somewhere i n  1981, and we would then  scope t h e  

second phase of t he  predevelopment program around t h a t  

dec i s ion .  

The major elements seen  h e r e  i n  t h e  way of 

environmental  community impact a n a l y s i s  and engineer ing  c o s t  

e s t ima t ions  would be t h e r e .  The degree and t h e  approach we 

would t a k e  f o r  those  elements w i l l  be  d i c t a t e d  by t h e  d e c i s i o n  

t h a t  comes o u t  w i th in  t h e  next  y e a r ,  and t h a t  inc luded  i n  t h a t  

dec i s ion  i s  should t h e  NOSR's be developed a t  a l l ;  i f  s o ,  what 

would be the  b e s t  mechanism t o  do t h i s ,  l e a s i n g ,  j o i n t  ven tu re ,  

a  GOCO o r  whatever.  

I hope t h a t  provides  a  l i t t l e  b i t  of c l a r i t y  

from where t h e  impact s ta tements  f i t  i n  t h e  scheme of t h i n g s ,  

and I w i l l  t u r n  t h e  meeting back over  t o  J a c k ,  and we can g e t  

on wi th  t h e  r e a l  bus iness  a t  hand, which i s  r e c e i v i n g  your 

comments. Thank you. 

MR. O ' B R I E N :  We have two people  who have pre-  

r e g i s t e r e d  f o r  t h i s  a f te rnoon.  Our f i r s t  speaker  w i l l  be  

Rich Ha l l  of Union O i l .  

I w i l l  ask you, p l e a s e ,  t o  come up t o  t h e  

microphone on t h e  t a b l e .  You can s i t  down, and t h i s  way 

everybody w i l l  be a b l e  t o  hea r .  

MR. EALL: Good a f t e rnoon .  I am Richard H a l l ,  

A s s i s t a n t  C o u n s e l w i t h U n i o n O i l C o m p a n y o f  C a l i f o r n i a .  I 

a p p r e c i a t e  t h i s  oppor tun i ty  t o  appear be fo re  you and t o  sha re  I 
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our  views wi th  r e s p e c t  t o  t h e  development of  t h e  Naval O i l  

Shale  Reserves . 

Union O i l  Company has been a p ioneer  i n  t h e  

r e sea rch  and product ion of  s h a l e  o i l .  l o r e  than  50 years  ago,  

i n  t h e  19201s ,  Union f i r s t  began acqu i r ing  proper ty  i n  t h e  

Parachute  Creek a r e a  of Gar f i e ld  County, Colorado. We now 

own i n  f e e  more than 20,000 a c r e s  of o i l  s h a l e  lands  and have 

a d d i t i o n a l  claims on approximately t h e  same number of a c r e s .  

P a r t  of Union's holdings a r e  t o  t h e  west and 

ad jacen t  t o  United S t a t e s  Naval O i l  Sha le  Reserve No. 1 and 

j u s t  sou th  of Colony's p rope r ty .  The geology and type of 

s h a l e  d e p o s i t s  o n u n i o n ' s  p rope r ty  i s  very  s i m i l a r  t o t h a t  o f  

t h e  Naval O i l  Shale  Reserve.  Union e s t i m a t e s  t h a t  on i t s  

20,000 a c r e s  t h e r e  i s  an excess  of  1 . 6  b i l l i o n  b a r r e l s  of 

recoverab le  o i l  a v a i l a b l e .  

S t a r t i n g  i n  t h e  e a r l y  1940 's  and cont inu ing  

i n t o  the  e a r l y  1950 ' s .  Union b u i l t  and opera ted  a smal l  50- 

ton-per-day p i l o t  r e t o r t  a t  i t s  Los Angeles r e f i n e r y .  From 

1955 through ' 58 ,  Union b u i l t  and ope ra t ed  a r e t o r t  i n  

Parachute  Creek Val ley ,  which processed up t o  1 , 2 0 0  tons of 

o r e  p e r  day and producing approximately 800 b a r r e l s  of s h a l e  

o i l  p e r  day. 

The company has  developed technology f o r  
TO? l VCD 

t r e a t i n g  t h e  s h a l e  dried o i l  so  i t  can be processed i n  a 
- - 

crude o i l  r e f i n e r y .  I n  t h e  f i r s t  commercial-scale r e f i n i n g  of 



Colorado shale oil, over 13,000 barrels of shale oil were 

successfully processed into gasoline and other products in a 

refinery near Fruita, Colorado. 

In the late 19501s, Union had anticipated 

commencing the commercial development of its oil shale 

properties. However, the low prices of world crude oil in 

the 1960's forced Union to shelve the project. Nevertheless, 

Union has continued its research and evaluation with respect 

to shale oil, and on October 21 of this year announced its 

decision, in anticipation of government financial assistance, 

to commence construction of a 50,000-barrel-per-day shale 

oil production facility. 

In view of the dramatic increase over the last 

few years of foreign crude oil prices, the uncertainty 

surrounding the availability of foreign crude, and the 

enactment of the Energy Security Act, it is apparent that 

more and more companies will follow Union's lead and start 

commercial-scale development and production of shale oil. 

While the technology and knowledge for the 

development of shale oil has been available for some time, it 

has only recently been economically feasible to develop shale 

oil on a commercial-sized scale. Therefore, it is anticipate( 

that numerous companies, utilizing many different processes, 

will simultaneously upgrade their research and development 

efforts into full-scale commercial projects. 
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The Department o f  Energy,  i n  i t s  n o t i c e  o f  

p u b l i c  h e a r i n g  on t h e  development p o l i c y  o p t i o n s  w i t h  r e s p e c t  

t o  Naval O i l  S h a l e  Reserves  i n  G a r f i e l d  County, s t a t e d  t h a t  

t h e r e  were t h r e e  d e c i s i o n s  t o  be  made w i t h  r e s p e c t  t o  h e l p i n g  

a t t a i n  t h e  P r e s i d e n t ' s  o i l  s h a l e  p r o d u c t i o n  g o a l  o f  400,000 

b a r r e l s  p e r  day by 1990. These d e c i s i o n s  w e r e :  (1)  Whether 

t o  promote development o f  o i l  s h a l e  on f e d e r a l  l a n d s ,  ( 2 )  If 

t h e  d e c i s i o n  i s  t o  develop f e d e r a l  l d n d ,  whe ther  t o  develop 

t h e  Naval O i l  S h a l e  Rese rves ,  and (3)  I f  t h e  d e c i s i o n  i s  t o  

develop t h o s e  r e s e r v e s ,  what i n s t i t u t i o n a l  and f i n a n c i a l  

mechanisms s h o u l d  be  s e l e c t e d .  

With r e s p e c t  t o  t h e  f i r s t  d e c i s i o n ,  we b e l i e v e  

t h a t  t h e  government s h o u l d  promote development o f  o i l  s h a l e  

on  f e d e r a l  l a n d s .  I n  do ing  s o ,  i t  s h o u l d  s e e k  t o  have t h e  

c o o p e r a t i o n  and c o o r d i n a t e d  e f f o r t s  o f  a l l  a g e n c i e s ,  i n c l u d i n g ,  

f o r  example,  t h e  Department o f  I n t e r i o r  and EPA, engaged i n  

t h i s  e f f o r t .  

The government s h o u l d  f a c i l i t a t e  and e x p e d i t e  

t h e  p r o c e s s  o f  l e a s i n g  t h e  f e d e r a l  l a n d s ,  i t  shou ld  

e x p e d i t i o u s l y  s e t t l e  e x i s t i n g  p a t e n t  c l a i m s ,  i t  s h o u l d  encourage 

l a n d  exchanges where n e c e s s a r y  f o r  b e t t e r  development,  i t  

s h o u l d  promote o f f s i t e  d i s p o s a l  where n e c e s s a r y ,  and i t  shou ld  

c o o r d i n a t e  and e x p e d i t e  t h e  p e r m i t t i n g  p rocedures  r e q u i r e d  by 

EPA and o t h e r  a g e n c i e s .  

I n  d e c i d i n g  whether  t o  develop t h e  Naval O i l  
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Shale Reserves, it is Union's belief that they should not be 

developed at this time, but that contingency plans should be 

prepared for their development when appropriate. 

At the present time, there are no proven 

commercial-size facilities existing for the production of oil 

shale. However, the recent escalation of crude oil prices 

and the enactment of the Energy Security Act have stimulated 

several companies, each with differing technological processes, 

to commence activities for the commercial-scale development. 

Union's process is scheduled to be onstream 

at a commercial production scale of - 10,000 - - . - - barrels - - - per day in 

--- 1983. Additionalmodules will be addedtofour schedule to 

produce at a 50,000 barrel-per-day rate in 1987. It may be 

anticipated that other companies will be following shortly 

thereafter . 

~ l t h o u ~ h  Union thinks its process is one of 

the best, by the year 1990 there should be large-scale comrner- 

cia1 development and production of shale oil by several 

companies using different technologies. It is not known which, 

if any, of the existing technologies will be the best to 

utilize to obtain maximum production from the Naval Oil Shale 

Reserves. However, by 1990, or shortly thereafter, it should 

be clear which technologies, or a combination thereof, will be' 

best suited both environmentally and technologically for 

development of the reserves. 
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Development of the Naval Oil Shale Reserves 

now might result in the selection of a less than best 

technology and might divert companies from the development of 

other oil shale lands. If the government were to utilize the 

Naval Oil Shale Reserves at this time, it would not contribute 

to or expedite the President's oil shale production goal of 

400,000 barrels per day by 1990. 

If and when the decision is made to develop 

the Naval Oil Shale Reserves, it is considered that the most 

'efficient and best way will be by - competitive - - . - - - - -. . leasing . - to 

private companies. It is anticipated that private industry, 

with government backing to obtain the necessary financial 

resources, will have the capability and the expertise for 

development in the best practical manner. Whether the 

decision is to await proven technology or proceed immediately, 

we believe private industry is best able to respond and provide 

the most timely and efficient development. 

In summation, it is recommended that the 

Naval Oil Shale Reserves not be developed at this time. 

Instead, all administrative and legislative barriers should be 

lifted, contingency plans developed and the necessary mechanism:; 

put in place to permit immediate leasing of the Haval Oil 

Shale Reserves to private companies when needed. 

Whether the decision is made to develop these 

reserves now or later, Union Oil Company is interested in 
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submi t t ing  -- - a proposal  f o r  development, a t  l e a s t  f o r  t h e  

r e t o r t  s i t e  a t  t h e  head of  t h e  East  Fork of  Parachute  Creek. . -- -. . - 

This  s i t e  i s  ad jacen t  t o  and compatible w i th  t h e  s i t e  we a r e  

p r e s e n t l y  developing i n  t h e  East  Fork of Parachute  Creek and 

can be produced more e f f i c i e n t l y  i n  concer t  wi th  our  p r o j e c t  

r a t h e r  than independent of i t .  

Thank you. 

MR. O'BRIEN: Thank you, M r .  Ha l l .  Are t h e r e  

any ques t ions  from any of  t h e  pane l?  

(There were no q u e s t i o n s . )  

MR. O 'BRIEN:  Our second speaker  w i l l  be 

Anne Vickery,  r ep re sen t ing  h e r s e l f  a s  a p r i v a t e  c i t i z e n .  

MS. VICKERY: My name i s  Anne Vickery. I am 

speaking a s  a p r i v a t e  c i t i z e n .  I have been a c t i v e  i n  t h e  o i l  

s h a l e  f i e l d  s i n c e  1974 -- 

FR. O ' B R I E N :  Anne, j u s t  a moment. Can you 

a l l  hea r  back t h e r e ?  Thank you. 

MS. VICKERY: - -  and have served a s  Governor 

Larnrn's appointee  t o  t he  O i l  Shale Environmental Advisory 

Panel from 1977 t o  1978. 

I would l i k e  t o  compliment DOE on t h r e e  

a spec t s  of t h e  d r a f t .  I t  i s  s h o r t  and r e l a t i v e l y  easy t o  read .  

It  inc ludes  a cyc l e  e f f i c i e n c y  c h a r t  and i t  examines conserva- 

t i o n  a s  one a l t e r n a t i v e .  I hope t h i s  very commendable p a t t e r n  

w i l l  be followed i n  f u t u r e  DOE E I S ' s .  
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2  1 

During t h e  scop ing  meet ing i n  Denver on 

February  7 ,  1980,  M r .  Goode i n d i c a t e d  t h a t  DOE d i d  n o t  a n t i -  

c i p a t e  t h e  b r e a d t h  t h a t  p e o p l e  w e r e  demanding i n  t h e  EIS and 

t h a t  DOE cons ide red  t h i s  t o  b e  a  r e l a t i v e l y  minor p r o j e c t .  

I would l i k e  t o  p o i n t  o u t  t h a t  from t h e  p o i n t  o f  view o f  

c i t i z e n s  o f  t h e  s t a t e s ,  t h i s  i s  n o t  a  minor p r o j e c t .  R a t h e r ,  

i t  i s  t h e  b i g g e s t  p r o j e c t  e v e r  t o  be  c o n s i d e r e d  i n  an  EIS i n  

t h i s  s t a t e .  

The b i g g e s t  mine i n  t h e  s t a t e ,  Climax 

Molybdenum, moves abou t  48 ,000  t o n s  of raw m a t e r i a l  a  day.  

I t  i s  a  g i g a n t i c  o p e r a t i o n .  The s i z e  of  t h e  t a i l i n g s  ponds 

o r  s l i m e  p i t s  and t h e  s i z e  of  t h e  whole opera t ion .make  a n  

i n d e l i b l e  impress ion  on anyone who s e e s  i t .  I n  c o n t r a s t ,  

Colony O i l  S h a l e  proposes  t o  move 66 ,000  t o n s  o f  raw s h a l e  

a d a y .  

The p r o p o s a l  f o r  NOSR i s  t o  move 72,500 t o n s  

p e r  day t o  produce 50,000 b a r r e l s  a  day and t o  move 290,000 

t o n s  a  day t o  produce a  200,000 b a r r e l - a - d a y  o p e r a t i o n .  

These comparisons shou ld  g i v e  some unders tand-  

i n g o f t h e m a g n i t u d e  of  t h e  p r o p o s a l  i n  c o n t r a s t  t o w h a t  

a l r e a d y  e x i s t s  i n  Colorado.  The r e s u l t i n g  a i r  p o l l u t i o n ,  w a t e r  

consumption,  e f f e c t  on t h e  l a n d  and on w i l d l i f e  and on t h e  

s u r r o u n d i n g  communities a r e  a l s o  a t  a  magnitude t h a t  i s  d i f f i -  

c u l t  t o  comprehend. 

Th i s  EIS i s  viewed a s  a  t o o l  f o r  a s s e s s i n g  



22 

these impacts as compared to impacts from other alternatives. 

The following comments are offered in this light: 

(1) On Page 1-3, the statement is made that if 

there is an absence of meaningful oil shale development in the 

next year to 18 months, the NOSR proposal may be implemented. 

No criteria are given for defining "meaningful oil shale 

development". Yet, "m2aningful oil shale development" rather 

than the assessment of alternatives appears to be the crux 

of the decision. 

Section 1502.2 (3) of the CEQ regulations 

states: "the range of alternatives discussed in environmental 

impact statements shall encompass those to be considered by 

the ultimate agency decision maker." Under these circumstances, 

I request that the criteria, the unpublished criteria, for 

"meaningful development" be published and that the public be 

given an opportunity to comment on them and that these comments 

be included in the final EIS. 

(2) There is confusion over the concept of 

alternatives. The CEQ regulations state that the alternatives 

are the heart of the EIS and that the assessment of these 

alternatives and impacts should provide a clear basis for 

choice. The NOSR draft states that in a sense the NOSR 

alternatives are not true alternatives because they may all 

need to be developed concurrently. That's on Page 1-4. 

On Page 3-1, the draft states: "The no-action 
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on NOSR-1 option is implicitly contained in the other alterna- 

tives". Colony, which is one of the alternatives, has 

received all its permits and is being developed to a commercial 

size operation. 

A fair question to ask is, if this one option 

or alternative is already being developed and the alternative 

contains implicitly a no-action on NOSR, then why are we here. 

The same question could be posed for the conservation alterna- 

tive. 

Please clarify the situation and, following 

the CEQ regulations, provide the public with alternatives 

which are clearly alternatives to the proposed action. 

( 3 )  When an oil shale document appears, one of 

the first sections the reader looks at is the hydrology section. 

Page 4-3 states: "The Colorado River will serve as the water 

supply to the NOSR-1 project. The river is fed by the Green 

Kampa-Qhite, and Lower Green Rivers, which drain a total of 

29,504,000 acres. " 

This gives the impression of immense water 

supplies close at hand, which is in sharp contrast to the meager 

surface waters available in the Piceance Basin, the distance 

both horizontal and vertical that the water will have to be 

pumped out of the Colorado and the fact that the Green does 

not flow in Colorado. 

The misspelling of the Yampa and the White 
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g i v e  t h e  impression t h a t  e i t h e r  t h e r e  was no proofreading o r  

t h a t  t h e  q u a l i t y  and accuracy of important  f a c t o r s  do n o t  

m a t t e r .  The conclusion i s  t h a t  t h e  document r e a l l y  should 

have been w r i t t e n  i n  Colorado by expe r t s  i n  t h e  a r e a s  c e n t r a l  

t o  o i l  s h a l e  development. 

( 4 )  Page 3-5 says  t h a t  when the  NOSR ope ra t ion  a t  

50,000 b a r r e l s  a  day i s  s c a l e d  up t o  200,000 b a r r e l s  a  day, 

i n t e g r a l  m u l t i p l e s  of t h e  sma l l e r  f a c i l i t y  w i l l  be used f o r  

t h e  l a r g e r  f a c i l i t y .  This  s ta tement  needs t o  be j u s t i f i e d ,  

Experts  i n  t h e  a r e a s  of a i r  emiss ions ,  socioeconomics, water  

q u a l i t y  and water  q u a n t i t y  may ques t ion  a  l i n e a r  e x t r a p o l a t i o n .  

(5) IJhy, on t h e  emissions c h a r t s  on Page 3-14 and 

3-15 a r e  t h e  NOSR a i r  emissions c o n s i s t e n t l y  lower than those  

f o r  Colony, except  f o r  carbon monoxide? This  may be because 

NOSR has  n o t  y e t  gone through t h e  thorough and exac t  process  

of  ob ta in ing  a i r  permits  a t  which t ime f i g u r e s  and p r e d i c t i o n s  

become more r e a l i s t i c .  E i t h e r  t h e  a i r  q u a l i t y  d a t a  f o r  NOSR 

must be j u s t i f i e d  o r  t h e  s ta tement  should be made t h a t  t hese  

f i g u r e s  may be changed when t h e  ope ra t ion  seeks a i r  q u a l i t y  

pe rmi t s .  

(6 )  DOE i s  t o  be commended f o r  inc lud ing  t h e  

cyc l e  e f f i c i e n c y  c h a r t  on Page 3- 1 2 .  This  c h a r t  i s .  very 

i n t e r e s t i n g ;  i t  i s  a l s o  very  unc lea r .  Appendix C does not  

he lp .  

One page should be added t o  Appendix C which 
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l i s t s  t h e  f a c t o r s  and the  f i g u r e s  t h a t  go i n t o  t h e  cyc le  

e f f i c i e n c y  c a l c u l a t i o n s .  These f a c t o r s  f o r  o i l  s h a l e  should 

inc lude :  mining, primary and secondary c rush ing ,  t r a n s p o r t a -  

t i o n  of t he  raw s h a l e ,  r e t o r t i n g ,  upgrading. t r a n s p o r t a t i o n  

of  t h e  s p e n t  s h a l e ,  and t r a n s p o r t a t i o n  of t h e  product  t o  t h e  

r e f i n e r y ,  emission c o n t r o l s ,  pumping of t h e  water  supply and 

any e l e c t r i c a l  demands n o t  inc luded  i n  t he  above l i s t .  

The l i s t  should a l s o  inc lude  t h e  cons t ruc t ion ,  

b u t  n o t  t he  maintenance,  of l i v i n g  q u a r t e r s  and community 

f a c i l i t i e s  f o r  t he  o i l  s h a l e  workers and t h e i r  f a m i l i e s ,  and, 

f i n a l l y ,  t h e  l i s t  should inc lude  the  coa l  and the  cons t ruc t ion  

and maintenance of t h e  c o a l - f i r e d  power p l a n t s  necessary t o  

supply t h e  purchased e l e c t r i c i t y .  

I cannot s t r e s s  too  s t r o n g l y  t h a t  t h i s  i s  t h e  

d a t a  c i t i z e n s  want t o  know: How much n e t  energy a r e  we us ing  

t o  produce o i l  s h a l e ,  energy t h a t  would n o t  be used i f  o i l  

s h a l e  were n o t  produced. 

A s  f a r  a s  t h e  e l e c t r i c a l  supply i s  concerned, 

Publ icServ iceCompany of Colorado s a y s i t  c a n s u p p l y  t h e  

necessary 100 megawatts r equ i r ed  by Colony o u t  of t h e  e x i s t i n g  

system. For NOSR i t  i s  a  d i f f e r e n t  ma t t e r .  

The EPA document "Technological Overview 

Reports f o r  Eight  Shale  O i l  Recovery Processes"  s t a t e s :  "It 

i s  expected t h a t  some 9,000 KVA n e t  o u t s i d e  power requirements 

w i l l  be needed f o r  mining, c rush ing  r e t o r t i n g ,  e t  c e t e r a ,  i n  
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t h e  commercial-module p l a n t . "  This commercial module w i l l  

appa ren t ly  produce from 6,000 t o  9  1000 b a r r e l s  a  day of s h a l e .  

The o u t s i d e  requirements t o  produce 50,000 

o r  200,000 b a r r e l s  a  day w i l l  be much l a r g e r  than t h e  i d e n t i -  

f i e d  9,000 KVA. 

Colorado Ute E l e c t r i c  Assoc ia t ion  w i l l  l i k e l y  

s e r v i c e  t h i s  s i t e .  Colorado Ute does n o t  now have the  access  

capac i ty  f o r  o i l  s h a l e  development. 

Where w i l l  t h a t  capac i ty  come from? The 

answer i s  t h a t  i t  w i l l  come ou t  of t h e  h i d e  of  Colorado i n  t h e  

fonn of a  new c o a l - f i r e d  power p l a n t  nea r  Del ta  o r  nea r  Loma, 

a  new coa l  mine, Sher idan E n t e r p r i s e s ,  a  new r e s e r v o i r  and 

ex tens ive  power l i n e s .  Colorado Ute has  a l r eady  i d e n t i f i e d  a  

tremendous r a t e  i n c r e a s e  f o r  i t s  customers so  it  can develop 

these  f a c i l i t i e s  t o  supply energy f o r  o i l  s h a l e .  

A l l  t h e  energy t h a t  goes i n t o  developing t h e  

o u t s i d e  power requirements f o r  NOSR must be included i n  t h e  

c y c l e  e f f i c i e n c y  a n a l y s i s .  The cyc l e  e f f i c i e n c y  c h a r t  and t h e  

f i n a l  percentages  w i l l  be changed by t h i s .  

But t h i s  i s  a  change only  on paper .  The t r u e  

energy c o s t s ,  both i n  Rtu ' s  and i n  d o l l a r s  w i l l  be t h e r e  

whether o r  no t  t h e  c h a r t  i s  changed and whether o r  no t  t h e  

p u b l i c  i s  allowed t o  s e e  them. 

By n o t  inc lud ing  these  f a c t o r s ,  t h e  impression 

i s  given t h a t  i t  i s  d e s i r a b l e  t h a t  they remain hidden from t h e  
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public, and this impression does not accurately reflect the 

current efforts of DOE to do all they can to bring energy 

issues and data to the attention of the public. 

(7) DOE should also be commended for including 

conservation as an alternative. While conservation may not 

be the only answer to the present liquid fuels shortage, it 

may provide a realistic alternative to oil shale development 

which has widespread impacts and uses a great deal of energy 

in the process. 

A conservation alternative would be more 

realistic on a comparative basis if DOE had chosen an 

example which conserves diesel or jet fuel, which are 

apparently the preferred end use for shale oil. DOE should 

consider looking at conservation in diesel trucks and heavy 

equipment and at conservation in air travel, either commercial, 

private or military. 

With regard to the conservation example of 

using lighter weight automobiles, the one that was included in 

the drafts, this alternative is not an integral part of the 

document. The criteria for selecting the alternative are 

geared to an industrial operation. 

In the section "Environmental Impact Compari- 

sons," the statement is made: "Developing any of the technology 

alternatives discussed above will have adverse effects on the 

local environments where such development occurs." This is 
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not true for one of the alternatives, which is conservation. 

The socioeconomic impact from conservation is 

described as, the primary consequence of saving 50,000 barrels 

a day is a 0 . 6  decrease in the amount of gasoline pumped 

across the nation. This section should mention the tremendous 

savings in energy, in money and in personal upheaval which 

occurs when jobs are created on the-spot, such as producing 

lighter weight cars in Detroit, as compared to relocating 

people and creating new towns. 

In other words, the conservation alternative 

has not been worked into the fabric of the draft. This 

alternative, on every account, is highly desirable and should 

become a more central part of the document. 

In conclusion, I would like to go back to the 

original point. This proposal has immense significance for 

Colorado. DOE apparently has a budget of just under $ 3 0 , 0 0 0 , 0 0 3  

of taxpayers' funds to reach the point of completing a master 

development plan. With a budget of that amount and a proposal 

of such magnitude, it is worth doing the preliminary assess- 

ment as to the need for the project very carefully. 

Please analyze the cycle efficiency carefully 

with particular attention to the fac~ors which are missing in 

the draft. Please look closely at more realistic conservation 

alternatives Please consult closely with those people in 

Colorado who are experts in all of the areas that oil shale 
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impacts .  

Above a l l ,  p l e a s e  keep i n  mind t h a t  t h e r e  

could be a  l o t  of  conserva t ion  p r o j e c t s  and s o l a r  energy. 

p r o j e c t s  f o r  $30,000,000. There must be a c c u r a t e ,  reasonable  

- j u s t i f i c a t i o n  f o r  t h e  NOSR o p e r a t i o n  be fo re  i t  proceeds.  

MR. O'BRIEN: Thank you very much, Anne. Are 

t h e r e  any ques t i ons  from t h e  pane l?  

(There were no q u e s t i o n s . )  

MR. O'BRIEN: Thank you. Is t h e r e  anybody 

e l s e  who a t  t h i s  p o i n t  would l i k e  t o  make a  s t a t emen t  o r  make 

a  c o n t r i b u t i o n  t o  t he se  proceedings? Anybody a t  a l l ?  

(No response . )  

We were scheduled t o  run u n t i l  5:00 o ' c l o c k .  

T h a t ' s  two more hours .  We w i l l  keep t h e  meeting open f o r  the  

nex t  hour o r  s o  t o  s e e  i f  anybody does come and want t o  make 

a  cormnent. 

I f  any of  you i n  t h e  meantime would l i k e  t o  

make a  comment on t h e  r e c o r d ,  p l e a s e  i n d i c a t e  e i t h e r  t o  any 

of t h e  panel  o r  t o  myse l f ,  and we w i l l  s e e  t h a t  you g e t  t h a t  

oppor tun i ty .  

We w i l l  be  meeting aga in  t o n i g h t  a t  7:00 

o ' c lock  i n  t h e  same room, and I thank you a l l  f o r  coming, 

and,  aga in ,  i f  you have any i n p u t  f o r  u s ,  we would l i k e  t o  

have i t .  

The meeting w i l l  s t a n d  down temporar i ly .  
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(The afternoon session was concluded.) 
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RESPONSE TO SET 23 

23-1 Refer t o  t h e  response t o  comments 3-5 and 17-4. 

23-2 The s e l e c t i o n  of  a l t e r n a t i v e s  f o r  programmatic comparison i s  a r e a l  

i ssue when viewed from a na t i ona l  energy viewpoint.  However, t h e  

programnatic EIS i s  b a s i c a l l y  an environmental document, and t h e  

l i q u i d  f u e l  a l t e r n a t i v e s  se lec ted  f o r  environmental impact comparison 

a re  coogruent w i t h  t h e  CEQ gu ide l ines .  The use o f  t he  Colony project, 

t o  represent  t h e  a l t e r n a t i v e  o f  o i l  shale development on o t h e r  land 

i s  considered a s u i t a b l e  representa t ion  f o r  environmental impacts. 

'The f a c t  t h a t  t he  Colony p r o j e c t  i s  moving c l o s e r  t o  development does 

n o t  i n v a l i d a t e  i t s  a b i l i t y  t o  represent  t h a t  a l t e r n a t i v e  f o r  environ- 

mental comparison purposes. The same argument app l i es  t o  a l l  the  

o the r  a l t e r n a t i v e s ,  each o f  which i s  represented by a s p e c i f i c  case 

i n  o rder  t o  generate numerical r e s u l t s  f o r  comparison. 

23-3 The f l o w  o f  t he  Colorado v a r i e s  considerably by season. Competing 

water uses, i n c l u d i n g  NOSR, o the r  energy p ro jec ts ,  and a g r i c u l t u r e ,  

w i l l  be permi t ted  t o  use t h i s  resource o n l y  i n  accordance w i t h  s t a t e  

water  r i g h t s  laws. The m i s p e l l i n g  o f  t h e  Yampa and White Rivers has 

been corrected.  

23-4 See response t o  comment 3-6. 

23-5 Refer t o  t h e  response t o  comment 3-10. 

23-6 Refer t o  t he  response t o  comment 3-8. 

23-7 Refer t o  t h e  response t o  comment 2-4. 

23-8A It would be very d i f f i c u l t  t o  pos tu la te  an i n d u s t r i a l  case which 

would conserve 50,000 o r  200,000 BPD o f  f u e l .  Therefore, t h e  conser- 

v a t i o n  a1 t e r n a t i v e  was based on a product  o f  the  sub jec t  energy 

techno log ies- - t ranspor ta t ion  f u e l .  See response t o  comment 5-16. 



23-86 Savings i n  energy, money and personal upheaval r esu l t i ng  from creat ion 

o f  new jobs were not considered i n  the conservation case f o r  reasons 

discussed i n  response t o  comment 2-5. 

23-9 The general statement t h a t  technology a l  ternat ives w i l l  have adverse 

loca l  e f f ec t s  has been modif ied t o  po in t  out  t h a t  conservation w i l l  
have a benef ic ia l  e f f e c t .  This rev is ion i s  consistent  w i th  statements 

elsewhere i n  the t ex t .  
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PROCEEDINGS 

MR. O'BRIEN: Good evening  and welcome. I w i l l  

open a t  t h i s  p o i n t  o u r  even ing  meet ing ,  a  p u b l i c  h e a r i n g  on t h e  

envi ronmenta l  impact s takement  f o r  c o n s i d e r i n g  t h e  p o l i c i e s  i n  

con junc t ion  w i t h  t h e  development of o i l  s h a r e  o r  Naval o i l  

s h a l e  r e s e r v e s  one and t h r e e .  

t .1~ name i s  J a c k  O 'Br ien ,  1 am t h e  moderator  f o r  

t h i s  meet ing.  I a m  a l s o  t h e  r e g i o n a l  c o o r d i n a t o r  f o r  environment  

f o r  DOE, and w e  have a p a n e l  t o n i g h t  c o n s i s t i n g  o f  Lee Brennan, 

Deputy D i r e c t o r  o f  t h e  O f f i c e  o f  Naval Pe t ro leum and O i l  S h a l e  

Reserve; B i l l  Soode, E n v i r o n m e n t a l i s t ,  O f f i c e  o f  t h e  A s s i s t a n t  

S e c r e t a r y  f o r  Resource A p p l i c a t i o n s ;  Don Si lawsky,  Environment- 

a l i s t  f o r  t h e  Naval O i l  S h a l e  Reserves ,  and Mike Fosdick ,  

~ i r e c t o r  o f  Engineer ing  f o r  t h e  Naval Pe t ro leum and O i l  S h a l e  

Reserves  i n  Casper ,  Wyoming. 

I n s t e a d  of  go ing  th rough  a tremendous amount o f  

background m a t e r i a l  t o n i g h t ,  I t h i n k  t h o s e  o f  you who a r e  h e r e  

a r e  aware of  what we a r e  t r y i n g  t o  do on t h e  IJOSR. P J e  are 

looking  a t  t h e  development o f  a  d r a f t  env i ronmen ta l  impact' 

s t a t e m e n t  i n  accordance w i t h  t h e  N a t i o n a l  Environmental  P o l i c y  

Act f o r  a s s e s s i n g  t h e  impact  o f  proposed p o l i c y  o p t i o n s  t o  

deve lop  t h e  55,000 a c r e  ~ a v a l  O i l  S h a l e  Reserves .  

Those p o l i c y  o p t i o n s  i n c l u d e  ( A )  Leasing l a r g e  

p a r c e l s  t o  i n d u s t r y ,  ( B )  J o i n t  government / indus t ry  v e n t u r e s ,  

( C )  Government-owned, c o n t r a c t o r - o p e r a t e d  GOCO c e n t u r e s ,  and 
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( D )  q u a s i - u t i l i t y  v e n t u r e s .  

Of c o u r s e ,  t h e  -law r e q u i r e s  t h e  P r e s i d e n t  and 

Congress t o  approve any a c t i o n  t h a t  t h e  Department o f  Energy 

may t a k e  i n  connec t ion  w i t h  t h e  r e s e r v e s ,  b u t  t h e  p u b l i c  h a s  

been i n v i t e d  t o  submi t  w r i t t e n  comments o r  s u g g e s t i o n s  f o r  

c o n s i d e r a t i o n  by t h e  DOE i n  p r e p a r a t i o n  o f  t h e  f i n a l  EIS ,  and  

t h a t  i s  why w e  a r e  h e r e  t o n i g h t .  

W e  w i l l  do t h i s  ve ry  i n f o r m a l l y .  I w i l l  a s k  Lee 

t o  g i v e  any comments h e  w i s h e s  t o  on t h e  Naval O i l  S h a l e  

Reserves .  

I f  any o f  you have  any f u r t h e r  q u e s t i o n s  on back- 

ground,  t h e  p a n e l  o r  myself  w i l l  be  g l a d  t o  answer  t h o s e  

q u e s t i o n s ,  b u t  w e  p r e f e r  t o  g e t  t o  your  comments. T h i s  i s  n o t  

an e v i d e n t i a r y  o r  an a d v e r s a r y  h e a r i n g  t o n i g h t .  W e  d o n ' t  

a n t i c i p a t e  any q u e s t i o n i n g  o f  peop le  who a r e  making p r e s e n t a t i o n s .  

The p a n e l  may a s k  q u e s t i o n s  j u s t  f o r  c l a r i f i c a t i o n  

t o  make s u r e  t h a t  w e  u n d e r s t a n d  what you a r e  s a y i n g ,  what 

p o s i t i o n s  you a r e  a d v o c a t i n g ,  f o r  pu rposes  o f  c l a r i t y .  

I f  no one h a s  any o b j e c t i o n s ,  I w i l l  t u r n  it 

ove r  t o  Lee Brennan t o  g i v e  you some l i t t l e  background,  a s  he 

t h i n k s  is  n e c e s s a r y ,  and t h e n  w e  w i l l  p roceed  w i t h  your  t e s t i -  

mony. I f  t h e r e  a r e  no o b j e c t i o n s  w e  w i l l  p roceed  on t h a t  

b a s i s .  

MR. BRENNAN: Very b r i e f l y ,  Naval O i l  S h a l e  

Reserves  w e r e  set a s i d e  i n  e a r l y 1 9 0 0  a s  a  supp ly  o f  reserves 
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f o r  t h e  n a t i o n a l  d e f e n s e .  They l a y  dormant ,  w i t h  t h e  o n l y  

a c t i v i t y  b e i n g  t h e  Bureau o f  ? l i n e s .  

There  w a s  some a c t i v i t i e s  i n  t h e  t h i r t i e s  and 

f i f t i e s  t o  assess t h e  r e s e r v e s ,  and  t h e n  w i t h  t h e  Arab O i l  

Embargo and t h e  t h i n g s  t h a t  came o u t  o f  t h a t ,  t h e  u n d e r s t a n d i n g  

o f  t h e  dependence  on  f o r e i g n  o i l ,  it was d e c i d e d  t o  t a k e  a look  

and  t o  b r i n g  t h e  n a v a l  r e s e r v e s  i n  Wyoming and C a l i f o r n i a  up t o  

a s t a t e  where  t h e y  c o u l d  b e  t u r n e d  on immedia te ly  t o  p r o d u c t i o n  

and development  programs.  

Aga in ,  a t  t h e  s a m e  t i m e  i t  was d e c i d e d  t o  do  t h e  

p redeve lopment  and a n a l y s i s  work on t h e  Naval  O i l  S h a l e  

Rese rve s ,  and  a predeve lopment  program was deve loped ,  s u b m i t t e d  

t o  Congress  and app roved -  by Congrees  i n  19 77 .  

The i d e a  o f  t h a t  p l a n  was t o  pe r fo rm  t h e  nece s sa l  

e n g i n e e r i n g ,  e n v i r o n m e n t a ~ , e c o n o m i c  s t u d y ,  t o  l a y  t h e  groundwor) 

f o r  f u t u r e  development .  

Now w i t h  t h i s  d r a f t  program EIS w e  a r e  n e a r i n g  

t h e  end  o f  what w e  would c o n s i d e r  phase  one  o f  t h a t  p r edeve lop -  

ment program,  and t h i s  i s  a d e c i s i o n  p o i n t ,  as t o  what  t o  do 

from h e r e  w i t h  t h e  NOSRs. The p rogrammat ic  EIS forms o n e  o f  

t h e  b u i l d i n g  b l o c k s  o f  t h a t  d e c i s i o n ,  and  w i l l  b e  used  w i t h  

o t h e r  d a t a  t o  make a d e c i s i o n w h e t h e r  t h e y  w i l l  be  deve loped  a t  

a l l ,  and  i f  so what  would b e  t h e  b e s t  mechanism t o  d o  t h a t .  

A GOCO, go ing  a l l  t h e  way from t h e  GOCO t o  mere11 

l e a s i n g  it o u t ,  o r  t h e  no a c t i o n  a l t e r n a t i v e .  
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A f t e r  a d e c i s i o n  i s  made, which w i l l  p r o b a b l y  

t a k e  most  o f  1981,  it would come o u t  somewhere p o s s i b l y  by t h e  

end o f  f i s c a l  1981; w e  would t h e n  move i n t o  t h e  second  p h a s e  o f  

development  work,  which would be s coped  a round  t h a t  d e c i s i o n ,  

and would p r o b a b l y  be a  s i t e - s p e c i f i c  e n v i r o n m e n t a l  impac t  

s t a t e m e n t  a d d r e s s i n g  t h i s  s p e c i f i c  p r o j e c t ,  t h i s  s p e c i f i c  
\ 

f i n a n c i n g  mechanism, e t  c e t e r a ,  t h a t  was p roposed  f o r  deve lop-  

ment. I f  a  development  mechanism w a s  chosen  o v e r  t h e  n e x t  y e a r .  

T h a t ' s  where  w e  a r e  a t  r i g h t  now. Should  a n  

a c t i v e  r o l e  b e  s o u g h t ,  some form o f  development ,  w e  w i l l  p r o b a b l y  

be  r eady  t o  s e n d  a l l  o f  t h e  budge t  and t e c h n i c a l  and env i ron -  

men t a l  i n f o r m a t i o n  by t h e  e x e c u t i v e  b r a n c h  t o  Congress ,  by 

sometime i n  1984,  and w e  would a n t i c i p a t e  a t  l e a s t  a  y e a r  o r  s o  

i n  r ev i ew  t h r o u g h  t h o s e  c h a n n e l s ,  s o  t h a t  would n o t  k i c k  o f f  

a n y t h i n g  more a c t i v e  i n  t h i s  s t u d y  phase  u n t i l  a t  l e a s t  l a t e  

1985.  

W e  would 2 r o b a b l y  n o t  g e t  i n t o  t h e  budge t  c y c l e  

u n t i l  1987. 

So i f  t h e r e  a r e  any more q u e s t i o n s  on background 

I would be  g l a d  t o  d i s c u s s  them. 

UNIDEXTIFIED SPEAREX: What budge t  c y c l e  is  t h a t  

a g a i n ?  

MR. BRENNAN: I would t h i n k  a t  t h e  p r e s e n t ,  t h e  

way w e  a r e  moving now, w e  would n o t  be  r e a d y  t o  p u t  any 

development  -- i f  t h e r e  were any  b i g  d o l l a r s  i n  t h e  way o f  
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development -- p r i o r  t o  t h e  1986 budget  c y c l e .  Budget c y c l e s  

r u n  abou t  20 months ahead.  

MR. 0 '  BRIEN: Any o t h e r  comments t h a t  any member 

o f  t h e  p a n e l  would c a r e  t o  make a t  t h i s  p o i n t ?  

I n  o r d e r  t o  p r o v i d e  t h e  Department o f  Energy w i t h  

as much i n f o r m a t i o n  as p o s s i b l e ,  w i t h  a s  many views a s  can  

r e a s o n a b l y  be  o b t a i n e d , t o  p r o v i d e  i n t e r e s t e d  p e r s o n s  e q u a l  

o p p o r t u n i t i e s  t o  e x p r e s s  t h e i r  v iews,  w e  w i l l  use t h e  f o l l o w i n g  

g u i d e l i n e s :  s p e a k e r s  w i l l  be i d e n t i f i e d  a s  t h e y  e x p r e s s  t h e i r  

i n t e n t  t o  speak  h e r e  t o n i g h t  by r a i s i n g  t h e i r  hands ,  and s h o u l d  

any s p e a k e r  d e c i d e  t o  p r o v i d e  any a d d i t i o n a l  i n f o r m a t i o n  f o r  t h e  

r e c o r d ,  it may b e  s u b m i t t e d  i n  w r i t i n g  no l a t e r  t h a t  November 

2 8 , 1 9 8 0 .  

W r i t t e n  comments w i l l  be  c o n s i d e r e d  and g i v e n  

e q u a l  we igh t  as t h e  o r a l  comments, and t h e  t r a n s c r i p t  o f  t h e  

p r o c e e d i n g  w i l l  be  a v a i l a b l e  and m a i n t a i n e d  by t h e  DOE f o r  

i n s p e c t i o n  a t  t h e  Freedom o f  I n f o r m a t i o n  L i b r a r y ,  Room A152, 

F o r e s t  H a l l  B u i l d i n g ,  1000 Independence Avenue W e s t ,  Washington,  

D.C.,  between t h e  h o u r s  o f  e i g h t  and f o u r  p.m. Plonday th rough  

F r i d a y .  

Upon comple t ion  o f  t h e  f i n a l  E I S  it w i l l  be 

a v a i l a b l e  a t  DOE and i n  t h e  p u b l i c  l i b r a r i e s  a t  Grand J u n c t i o n  

and Denver. 

Now i f  anybody h e r e  w i s h e s  t o  make f u r t h e r  

comments o t h e r  than  t o n i g h t ,  any w r i t t e n  comments, t n e y  s h o u l d  
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contact  D o n  S i l a w s k y ,  E n v i r o n m e n t a l  P r o j e c t  M a n a g e r  o f  t h e  N a v a :  

P r o g r a m  and O i l  S h a l e  R e s e r v e s .  I w i l l  read t h e  address i f  

anybody w a n t s  i t .  

U N I D E N T I F I E D  SPEAKER: I n c l u d i n g  s p e l l i n g  t h e  

n a m e .  

MR. O ' B R I E N :  D o n  S i l a w s k y ,  S - i - 1 - a - w - s - k - y ,  

E n v i r o n m e n t a l  P r o j e c t  M a n a g e r ,  N a v a l  P e t r o l e u m  a n d  O i l  S h a l e  

R e s e r v e s ,  U. S .  D e p a r t m e n t  of E n e r g y ,  1 2 t h  and P e n n s y l v a n i a  N o r t l  

w e s t ,  m a i l  code R A - 3 3 4 4 ,  W a s h i n g t o n ,  D. C. 2 0 4 6 1 .  

D o n  can a l so  be reached by  p h o n e ,  a rea  code 2 0 2 ,  

I 

6 3 3 - 8 6 4 1 .  

Now i n  case anybody w a n t s  a c o p y  of t h e  f i n a l  

E I S  w h e n  it is i s s u e d  you s h o u l d  a l so  contact  D o n  f o r  t h a t .  

U N I D E N T I F I E D  SPEAKER: A r e n ' t  w e  go ing  t o  

a u t o m a t i c a l l y  receive t h e m ?  

MR. SILAWSKY: D i d  you reques t  a c o p y  of t h e  

d r a f t ?  

U N I D E N T I F I E D  SPEAKER: NO. 

MR. SILAWSKY: T h e n  you w o n ' t  be  a u t o m a t i c a l l y  

s e n t  a copy o f  t h e  f i n a l .  

MR. BRENNAIJ: D i d  you g e t  a c o p y  of t h e  d r a f t ?  

U N I D E N T I F I E D  SPEAKER: Y e s .  

MR. BRENNNJ: T h e n  you w o u l d  g e t  a copy. 

MR. O ' B R I E N :  I f  y o u  w a n t  t o  i n s u r e  y o u  g e t  a 

copy of t h e  f i n a l  E I S ,  c o n t a c t  D o n  and m a k e  s u r e  a b o u t  t h a t .  

/ 
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A t  t h i s  p o i n t  I wou ld  l i k e  t o  t a k e  y o u r  i n p u t .  

The  DOE i s  h e r e  t o  l i s t e n  a n d  l e a r n ,  a n d  w e  would  l i k e  t o  s t a r t  

I f rom t h e  f r o n t  o f  t h e  room. I t h i n k  Kev in  Markey,  F r i e n d s  o f  

t h e  E a r c h .  Do you h a v e  a  s t a t e m e n t  you wou ld  l i k e  t o  make? 

MR. MARKEY: I w i l l  r a i s e  my n a n d ,  ' s i n c e  t h e  r u l  

s t a t e  t h a t  I s h o u l d  raise my h a n d .  

MR. 0 '  BRIEN: K-e-v-i-n, fl-a-r-k-e-y . 

MR. I.lARKEY: My name i s  Kev in  Markey,  I a m  t h e  

C o l o r a d o  r e p r e s e n t a t i v e  f o r  F r i e n d s  o f  t h e  E a r t h .  F r i e n d s  o f  

t h e  E a r c h  a p p r e c i a t e s  t h i s  o p p o r t u n i t y  t o  s p e a k  t o  t h e  DOE 

c o n c e r n i n g  t h e  N a v a l  O i l  S h a l e  X e s e r v e s  a n d  t h e i r  p o s s i b l e  

d e v e l o p m e n t  . 

T h e s e  a r e  p r e l i m i n a r y  comments and  w e  w i l l  

s u p p l e m e n t  them w i t h  a w r i t t e n  s t a t e m e n t  some t i m e  i n  t h e  n e x t  

week. 

The o b j e c t i v e s  o f  NOSR p o l i c y  t o  p r o v i d e  

17 a d d i t i o n a l  l e a s e d  l a n d  f o r  p r i v a t e  d e v e l o p m e n t  i s  b a s e d  on  t h e  

24-1(A) 
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d e v e l o p m e n t .  P a r t i c u l a r ]  y i f  fJOSR l a n d  i s  l e a s e d  as a b a c k u p  

f o r  p r i v a t e  e f f o r t s ,  wh ich  h a s  a l w a y s  Z a i l e d ,  c k a n c e s  a r e  t h a t  

22 
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same f a l s e  p r e m i s e s  on  wh ich  t h e  Bureau  o f  Land Management ' s  n e  

p rogram i s  b a s e d ;  t h a t  r e s o u r c e  a v a i l a b i l i t y  w i l l  r e s u l t  i n  i t s  

DOE w i l l  o n l y  d o u b l e  i t s  c h a n c e s  o f  f a i l u r e ,  r a t h e r  t h a n  r e a l l y  

a c h i e v i n g  s h a l e  d e v e l o p m e n t .  

The  r e a s o n  w e  are c o n c e r n e d  a b o u t  t h i s  t y p e  o f  

c o n t i n g e n c y  l e a s i n g  i s  s i m p l e :  e v e n  i f  n o  d e v e l o p m e n t  o c c u r s ,  
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t h e  p u b l i c  and t h e  Depar tment  o f  Enerqy l o s e  c o n t r o l  o f  t h e  

r e s o u r c e s .  I F  and when c i r c u m s t a n c e s  migh t  u l t i m a t e l y  s t i m u l a t e  

p r i v a t e  develoyment ,  p r i v a t e  and l e a s e d  l a n d  i s  t h e n  deve loped  

a l l  o f  a  sudden ,  a l l  a t  once ,  w i t h o u t  r e g a r d i n g  c u m u l a t i v e  

e f f e c t s  o r  c o o r d i n a t e d  s c h e d u l i n g .  

R e l a t e d  t o  t h i s  i s  t h e  need  f o r  t h e  Department 

o f  Energy t o  d e f i n e  a t  t h i s  t i m e  t h e  c i r c u m s t a n c e s ,  c o n d i t i o n s  

and c r i t e r i a  by which p r i v a t e  i n d u s t r y ' s  s u c c e s s  o r  f a i l u r e  i s  

judged.  I n  t h e  EIS DOE s t a t e s  t h a t  i t  p r o p o s e s  NOSR deve lop-  

ment i f  t h e r e  i s ,  "an  absence  o f  mean ing fu l  p r i v a t e  o i l  s h a l e  

development  d u r i n g  t h e  n e x t  y e a r  t o  18  months . "  

What d o e s  t h i s  mean? W e  would s u g g e s t  t h e r e  i s  

a l r e a d y  mean ing fu l  development  l e a d i n g  t o  t h e  p r o d u c t i o n  o f  more 

t h a n  4 0 0 , 0 0 0  b a r r e l s  p e r  day.  I f  DOE b e l i e v e s  c o n s t r u c t i o n  o f  

commercia l  s c a l e  f a c i l i t i e s  t o t a l l i n g  4 0 0 , 0 0 0  b a r r e l s  p e r  day 

i s  n e c e s s a r y  by t h e  end o f  t h a t  18  month p e r i o d ,  w e  would s u g g e s t  

t h a t  such  a  c r i t e r i a  i s  n o t  o n l y  u n o b t a i n a b l e ,  b u t  more i m p o r t a n t ,  

unneces sa ry  t o  a c h i e v e  t h o s e  g o a l s  by 1987 and 1992. 

I t  i s  c r u c i a l  t h a t  DOC e s t a b l i s h  p u b l i c l y  a  

y a r d s t i c k  ahead  o f  t i m e .  I f  n o t  it w i l l  b e  t o o  e a s y  f o r  t h e  

agency t o  change i t s  c r i t e r i a  i n t e r n a l l y  depending  upon what 

c i r c u m s t a n c e s  demand. 

Fo r  example ,  t h e  Department o f  t h e  I n t e r i o r  h a s  

c o n s i s t e n t l y  c l a imed  t h a t  t h e  p r o t o t y p e  program was a  b i g  

s u c c e s s .  T h a t  i s ,  u n t i l  i t  wished  t o  j u s t i f y  a d d i t i o n a l  S r o t o -  
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t y p e  l e a s i n g .  Sudden ly ,  judged a g a i n s t  an  i m p o s s i b l e  g o a l ,  t h e  

t e s t i n g  o f  most ma jo r  t e c h n o l o g i e s ,  DO1 pronounced t h e i r  p r o t o -  

t y p e  program a  d i s m a l  f a i l u r e ,  i n  o r d e r  t o  j u s t i f y  t w o  new 

l e a s e s  t o  test  t e c h n o l o g y .  

W e l l ,  o f  c o u r s e  "d i sma l  f a i l u r e "  may b e  

e x a g g e r a t i n g  D O I ' s  e x a c t  words ,  which were " q u a l i f i e d  s u c c e s s , "  

b u t  n o t  i t s  i n t e n t .  

I t  w a s  q u i t e  c l e a r  t h a t  it w a n t e d e v e r y o n e  t o  

f e e l  t h a t  t h e  p r o t o t y p e  program was a d i s n a l  f a i l u r e  i n  t e r m s  o f  

t e s t i n g  a  d i v e r s i t y  o f  new t e c h n o l o g i e s .  

I t  would be  h e l p f u l ,  s i n c e  t h i s  EIS w i l l  b e  

i n p u t  i n t o  DOE or  C o n g r e s s i o n a l  d e c i s i o n s ,  t o  p roceed  f u r t h e r  

t o  a s s e s s  t h e  l i k e l i h o o d  a t  t h i s  p o i n t  o f  a c h i e v i n g  v a r i o u s  

g o a l s  w i t h o u t  NOSR development .  

One DOE a s s e s s m e n t  s u b m i t t e d  t o  t h e  Department of 

t h e  I n t e r i o r  d u r i n g  c o n s i d e r a t i n g  o f  new l e a s i n g  by I n t e r i o r  

i n d i c a t e d  400,000 b a r r e l  p e r  day  p r o d u c t i o n  c o u l d  be  r e a c h e d  b y  

1990 w i t h o u t  l e a s i n g .  Tha t  a s s e s smen t  was ba sed  on v e r y  conserv-  

a t i v e  a s s u m p t i o n s ,  and came b e f o r e  announcements by Chevron and 

Union t o  expand p l a n s  f o r  p r o d u c t i o n .  

Every t i m e  DOE wants  someth ing  it seems it r a i s e s  

t h e  s p e c t r e  t h a t  n o t  o b t a i n i n g  i t s  w i s h ,  whe the r  it be  new 

l e a s i n g ,  o f f - t r a c t  d i s p o s a l ,  weakening t h e  Clean  A i r  A c t ,  

e s t a b l i s h i n g  t h e  Energy M o b i l i z a t i o n  Board,  w i l l  b e  a  b a r r i e r  t c  

o b t a i n i n g  s y n f u e l s  p r o d u c t i o n .  
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I t  i s  t i m e  f o r  t h e  DOE t o  come o u t  o f  t h e  c l o s e t  

and submi t  i t s e l f  t o  p u b l i c  s c r u t i n y .  The need f o r  NOSR 

development  must b e  a s s e s s e d .  The no  a c t i o n  a l t e r n a t i v e  must  

b e  a s s e s s e d  a s  t o  whe the r  it can  a c h i e v e  n a t i o n a l  p o l i c y  g o a l s .  

T h i s  i s  r e q u i r e d ,  by t h e  way, by NROC v.  Hughes. Thus DOE must  

i n c l u d e  an  a s se s smen t  o f  how much p r o d u c t i o n  w i l l  b e  a c h i e v e d  

w i t h o u t  NOSR o r  o t h e r  a c t i o n s .  

Obvious ly  t h i s  a n a l y s i s  and any p roposed  c r i t e r i a  

f o r  j udg ing  s u c c e s s  o r  f a i l u r e  o f  i n d u s t r i a l  deve lopment ,  

p r i v a t e  development ,  o r  p r o c e e d i n g  w i th  NOSR, must  b e  s u b j e c t  t o  

comment t o  t h e  f i n a l .  W e  s u g g e s t  i s s u a n c e  o f  a  d r a f t  

supp l emen t  f o r  comments on t h e s e  i s s u e s  be  i s s u e d  p r i o r  t o  

i n c l u s i o n  i n  t h e  f i n a l .  

Also  DOE wan t s  a  s i g n  by t h e  end o f  1 8  months 

a s  t o  what t h e  f u t u r e  h o l d s  f o r  o i l  s h a l e  development  i n  t h e  

p r i v a t e  s e c t o r .  We s u g g e s t  t h a t  t h i s  i s  a p r e m a t u r e  d a t e .  DOE 

h a s  u n t i l  1985 t o  o b s e r v e  p r i v a t e  i n d u s t r y ' s  p r o g r e s s  b e f o r e  it 

must  i n i t i a t e  a program,  i f  p r i v a t e  e f f o r t s  f a i l ,  i f  it c o n t i n u e s  

e n v i r o n m e n t a l  b a s e l i n e  a:ld p redeve lopment  p r e p a r a t i o n s .  

I n  i t s  d i s c u s s i o n  o f  t h e  c r i t e r i a  f o r  p r o c e e d i n g  

w i t h  t h e  no a c t i o n  o p t i o n ,  DOE r e v e a l s  i t s  b i a s  toward  o i l  s h a l e .  

F i r s t  o f  a l l  DOE w i l l  do e v e r y t h i n g  n e c e s s a r y ,  

even  e s t a b l i s h  a  c o n t i n g e n c y  l e a s i n g  program under  NOSR f o r  o i l  

s h a l e ,  b u t  a l s o  i f  t h e  o t h e r  o p t i o n s ,  c o n s e r v a t i o n ,  OCS e t  

c e t e r a  a r e  n o t  v i a b l e ,  DOE i n t e n d s  t o  go w i t h  IJOSR development .  
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Even i f  w e  do  n o t  g i v e  t h e  o t h e r  o p t i o n s  t h e  s a m e  t r e a t m e n t  a s  

s h a l e ,  l a s t  d i t c h  p r o g r a m s  t o  s u p p l e m e n t  e x i s t i n g  f e d e r a l  

i n c e n t i v e s  f o r  t h e s e  o t h e r  p h a s e s  o f  e x i s t i n g  p rograms  are  n o t  

s u f f i c i e n t .  W e  s u g g e s t  t h a t  s u c h  c r i t e r i a  b e  e l i m i n a t e d .  

With  r e s p e c t  t o  t h e  t e c h n i c a l  a n a l y s i s  a n d  

c o m p a r i s o n s ,  w e  see s e v e r a l  p r o b l e m s .  F i r s t  o f  a l l  DOE assumes  

t h a t  t h e r e  w i l l  b e  s e v e r a l  economies  i n  p r o c e e d i n g  t o  200 ,000  

b a r r e l s  p e r  d a y ,  e s p e c i a l l y  i n  t h e  a r e a  o f  s o c i o e c o n o m i c  

i m p a c t .  Even a s s u m i n g  t h e  e x t e n d e d  c o n s t r u c t i o n  p r o g r a m  p r o p o s e d  

i n  t h a t  a l t e r n a t i v e ,  we c.annot a g r e e .  

A s  OTA a n d o t h e r s  h a v e  p o i n t e d  o u t ,  t h e  g r e a t e r  

and  f a s t e r  t h e  deve lopmen t  i n  t h e  P i c e a n c e  B a s i n ,  t h e  g r e a t e r  

t h e  s o c i a l  i m p a c t s ,  m e a s u r e d  e x p o n e n t i a l l y .  

DOE a l s o  s u g g e s t s  t h a t  t h e r e  w i l l  b e  no  e n v i r o n -  

m e n t a l  a d v a n t a g e s  w i t h  GOCO, u t i l i t y - j o i n t - v e n t u r e  o r  o t h e r  

modes o f  d e v e l o p m e n t  w i t h  h i g h  f e d e r a l  i n v o l v e m e n t .  W e  a g a i n  

d i s a g r e e .  E s p e c i a l l y  where  p r i v a t e  d e v e l o p m e n t  h a s  f a i l e d  

e n v i r o n m e n t a l  c o n t r o l  would  b e  h i g h e r  w i t h  g r e a t e r  f e d e r a l  

i n v o l v e m e n t ,  wh ich  o f f s e t s  t h e  c o s t  c u t t i n g  e f f e c t s  o f  c o m p e t i t i v ~  

s t r i c t l y  p r i v a t e  d e v e l o p m e n t .  

F e d e r a l  i n v o l v e n e n t ,  w i t h  a d e q u a t e  p u b l i c  

s c r u t i n y  i n v o l v e m e n t  c o u l d  a l s o  set h i g h e r  s t a n d a r d s  f o r  

e n v i r o n m e n t a l  c o n t r o l s .  T h i s  i s  wha t  m i g h t  happen  t h e o r e t i c a l l y .  

W e  d o n ' t  h a v e  much f a i t h  i n  DOES r e c o r d  t o  d a t e ,  w h e t h e r  it 

c o n c e r n s  c l e a n i n g  up some f i r e  o r  r e p o r t i n g  a c c u r a t e l y  wha t  i s  
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happening at the SRC-2 plant. However, theoretically these 

options could produce greater public good. 

There is no basis in fact for the EIS' judgement 

that NOSR air emissions will be lower than those on other oil 

shale lands. This is quite crucial. The comparisons in chapter 

three and elsewhere which seem to show this effect are an 

artifact of a faulty methodology, which was used to estimate the 

other oil shale emissions with the emissions from the entire 

industry which were used to estimate NOSR emissions. 

If you look at three on page C-3 you will find 

that the basis for the NOSR emissions are other industry 

estimates, but that doesn't even make sense. When you compare 

those NOSR emission estimates they don't gibe with other 

industry data. I could put this up on the board if this ends up 

confusing anybody. I have converted all of these things on a 

pound per barrel number, just to make it a little easier to 

compare, and I have compared SO2 particulate matter and nitrogen 

oxides for NOSR. For example, under sulfur dioxide there is 

04 pounds per barrel. The other shale, the Colony, is a -14. 

However, industry ranges run from .13 and .72. The NOSR is 

significantly lower than other industry estimates, and the 

lowest industry estimate - -  to bring this up to date, the industr? 

ranges were based upon compilations made by the Office of 

Technological Assessment, and basically shows those which were 

available in various PSD applications or permits. To bring it 
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up t o  d a t e  t h e  lower  end o f  t h e  r a n g e  i s  now - 1 0 ,  b u t  t h a t  i s  

t h e  a b s o l u t e  l owes t  t h a t  anybody h a s  e v e r  s e e n ,  and t h e  - 0 4  h a s  

no b a s i s  i n  r e a l i t y .  

For  p a r t i c u l a t e  matter NOSR is .12 ,  o t h e r  s h a l e ,  

Colony,  i s  . 4 .  However, i n d u s t r y  r a n g e s  a c t u a l l y  r u n  between 

-09  and -18 .  Somehow Colony g o t  sc rewed  up t h e r e .  I n  f a c t ,  

C o l o n y ' s  p e r m i t  i n d i c a t e s  a  . 1 2  pounds p e r  b a r r e l  o f  p a r t i c u l a t e  

m a t t e r ,  which i s  a c t u a l l y  i d e n t i c a l  t o  y o u r  NOSR e s t i m a t e .  

For  NOX NOSR i s  . 4 4 .  O t h e r  s h a l e ,  i n  t h e  EIS ,  i s  

r e p o r t e d  t o  b e  . 90 ,  b u t  t h e  i n d u s t r y  r a n g e s  a c t u a l l y  r u n  between 

-26  and  1 .68 .  

So w e  s u g g e s t  d i r e c t i n g  t h e  a n a l y s i s  o r  

e l i m i n a t i n g  t h e  t y p e  of a n a l y s i s  which i s  p r e s e n t ,  t o  i n d i c a t e  

a c t u a l  p e r  b a r r e l s  a l l  o v e r  t h e r e .  

L e t ' s  s e e ;  i n  t e r m s  o f  soc io -economic ,  a g a i n  t h e  

socio-economic d i f f e r e n c e s  between t h e  two d i f f e r e n t  s h a l e  

s c e n a r i o s  i s  b a s i c a l l y  a  r e s u l t  o f  t h e  a r t i f a c t  o f  t h e  

methodology.  You a r e  compar ing s o r t  o f  a  s e t  o f  f a c t s  judgement 

on t h e  b a s i s  o f  what  t h e  i n d u s t r y  a v e r a g e s  a r e  w i t h  one  p l a n t .  

With r e s g e c t  t o  s h a l e  v e r s u s  b iomass ,  i t  is  

i n d i c a t e d  t h a t  b iomass  w i l l  nave  s i g n i f i c a n t  employment and 

p o p u l a t i o n  z f f e c t s .  However, and t h i s  i s  somewhat i n d i c a t e d  i n  

t h e  t e x t  b u t  it i s  n o t  q u i t e  c l e a r  enough,  t h e  d i s t r i b u t i o n  o f  

t h a t  p o p u l a t i o n  w i l l  be  d i f f u s e  and  s p r e a d  o u t  o v e r  l a r g e  a r e a s ,  

and a number o f  d i f f e r e n t  communi t ies .  
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Given t h a t  i t  is g o i n g  t o  b e  s p r e a d  o u t  amony, 

t h o s e  communi t i e s ,  i n  f a c t  i n  a n  a r e a  which n e e d s  a d d i t i o n a l  

employment and n e e d s  a d d i t i o n a l  i n d u s t r i a l  deve lopment ,  i t  may 

be b e n e f i c i a l  r a t h e r  t h a n  h a r m f u l ,  which o f  c o u r s e  i s  t h e  s o r t  

o f  a s s u m p t i o n  t h a t  o n e  g i v e s  t o  soc io -economic  i m p a c t s  i n  

Colorado .  

C o n c e n t r a t i n g  a l l  t h e s e  f o l k s ,  even  i f  t h e y  a r e  

fewer  i n  number, i n  o n e  p l a c e ,  w i l l  b e  h a r m f u l .  I n  I l l i n o i s ,  i n  

t h e  c o r n  b e l t ,  w h a t e v e r ,  t h a t  m i g h t  be  b e n e f i c i a l .  

I n  terms o f  a i r  e m i s s i o n s ,  t h e  compar ison o f  s h a l e  

v e r s u s  b iomass  i s  q u i t e  d r a m a t i c ,  b u t  t h a t  a g a i n  depends  o n  

some u n u s u a l  sorts o f  a s s u m p t i o n s .  

The s h a l e  numbers which a r e  i n d i c a t e d ,  t h e  -14 

f o r  example ,  assumes a  99.6  p e r c e n t  s u l f u r  r emova l .  You h a v e  

assumed 90 p e r c e n t  SO2 c l e a n u p  w i t h  t h e  s u l f u r  e m i s s i o n s  f rom 

I l l i n o i s  Coa l .  I f  you a c t u a l l y  l o o k  a t  t h e  u n c o n t r o l l e d  

e m i s s i o n s  f o r  o i l  s h a l e ,  t h e y  r a n g e  between 240 and 384 t o n s  p e r  

day.  Aga in ,  t h a t  i s  t h e  c o m p i l a t i o n  o f  t h e  O f f i c e  o f  Technology 

Assessment .  

The c o n t r o l  o f  b iomass  e m i s s i o n s ,  b a s e d  on t h e  

NOSR EIS i s  510 t o n s  p e r  d a y ,  s o  t h e y  a r e  a l i t t l e  b i t  closer 

i n  t e r m s  o f  u n c o n t r o l ,  and i f  you p l a c e  a  95 p e r c e n t  e m i s s i o n  

c o n t r o l  o n  e a c h  o f  t h o s e ,  w e  p resumably  w i l l  b e  c a p a b l e ,  i f  you 

assume i n  b o t h  c a s e s  t h e  a p p l i c a t i o n  o f  new g a s  t o  s u l f u r i z a t i o n  

you a r e  g o i n g  t o  g e t  much closer  c o n t r o l l e d  e m i s s i o n s .  

- 
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I n  t h e  c o n t e x t  o f  t h e  r e g i o n a l  d i s p e r s i o n ,  

b iomass  p r o b a b l y  h a s  fewer  p rob lems ,  even  i f  you assume a  h i g h e r  

e m i s s i o n  ra te ,  and t h i s  s t i l l  assumes t h a t  you a r e  go ing  t o  u s e  

p r e t t y  h i g h - s u l f u r  c o a l  i n , t h e  h e a t  c o r e s .  I n  t h e  e t h a n o l  

c o n v e r s i o n  p r o c e s s ,  f i n a l l y ,  w e  p o i n t  o u t  t h a t  s h a l e  seems t o  

have  g o t t e n  an awfu l  l o t  of f a v o r s ;  $ 3  p e r  b a r r e l  t a x  c r e d i t s ,  

2 0 %  b u s i n e s s  i n v e s t m e n t  t a x  c r e d i t ,  d e f e n s e  p r o d u c t i o n  a u t h o r i t y ,  

t h e  s y n f u e l s  p r o t o t y p e  program e x p a n s i o n ,  f a v o r a b l e  e n v i r o n m e n t a l  

r e g u l a t o r y  d e c i s i o n s ,  and I c o u l d  t a k e  t h e  l i s t  on and on ,  and I 

d i d  i n  my s c o p i n g  comments. 

Does o i l  s h a l e  need  more? Even on a  con t i ngency  

b a s i s  w e  t h i n k  n o t .  I f  i n d u s t r y  c a n ' t  d e v e l o p  t h e  s h a l e  w i t h  

a l l  t h e s e  f a v o r s ,  i t  is  t i m e  t o  b i t e  t h e  b u l l e t  and s a y  n o ,  and 

n o t  j u s t  g i v e  i n d u s t r y  a n o t h e r  f a v o r .  

MR. O'BRIEN: Kevin ,  you do i n t e n d  t o  p r e s e n t  a  

w r i t t e n  s t a t e m e n t ?  

MR. INARKEY: Y e s .  

MR. O ' B R I E N :  T h a t  s h o u l d  b e  s e n t  t o  M r .  S i l awsky .  

MR. BRENNAN: On t h e  1985 ,  j u s t  t o  c l a r i f y ,  where  

d i d  you e v o l v e  t h a t  number, t h a t  d a t e ?  

FIR. PZARKEY: B a s i c a l l y  by a  l o o k  a t  t h e  f i v e -  

y e a r  c o n s t r u c t i o ~ l  p e r i o d  f o r  s u r f a c e  r e t o r t i n g  and undergound 

mining.  T h a t ' s  b a s e d  on Union and Co lony ' s  e s t i m a t e d  b e i n g  

c o n s t r u c t e d  by 1982.  Give y o u r s e l f  a n  a d d i t i o n a l  two-year  l e a d  

t i m e  f o r  a l l  o f  t h e  p r e l i m i n a r i e s ,  i n c l u d i n g  l e a s e  sales, o r  
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w h a t e v e r  s o r t  o f  a r r a n g e m e n t s  you would n e g o t i a t e ,  i f  you have  

done t h e  b a s e l i n e  work and  a l l  t h e  p r e l i m i n a r i e s  l e a d i n g  up t o  

t h a t .  T h a t  was t h e  o t h e r  a s s u m p t i o n .  

MR. BRENNAiJ: You a r e  assuming  a l l  t h e  e n v i r o n -  

m e n t a l  work would b e  done? 

FIR. EIAIWEY: R i g h t .  

MR. O'BRIEN: T h a t  q u e s t i o n  was from M r .  Erennan.  

Any o t h e r  q u e s t i o n s  f rom t h e  p a n e l ?  

Is t h e r e  anybody else t h a t  would l i k e  t o  p r e s e n t  

a  s t a t e m e n t  a t  t h i s  p o i n t ?  Would you p l e a s e  come f o r w a r d  and  

i d e n t i f y  y o u r s e l f ,  s i r ,  or  you c a n  s p e a k  from t h e r e  a s  l o n g  a s  

w e  c a n  h e a r  you.  

MR. CUNNINGHNl: C u r t  Cunningham. I am r e p r e -  

s e n t i n g  h e r e  t h e  Rocky Mounta in  C h a p t e r  o f  t h e  S i e r r a  Club.  

I do h a v e  w r i t t e n  comments t h a t  w i l l  b e  s e n t  i n ,  b u t  I w i l l  

summarize them t o  some e x t e n t  now. 

The f o l l o w i n g  comments on t h e  D r a f t  P rogrammat ic  

EIS f o r  t h e  Naval  O i l  S h a l e  Rese rve  i n  G a f f i e l d ,  County ,  

C o l o r a d o ,  a r e  made on b e h a l f  o f  t h e  Rocky Mounta in  C h a p t e r  o f  

t h e  S i e r r a  Club .  Our o r g a n i z a t i o n  h a s  3 ,000 members i n  C o l o r a d o ,  

many ols' whom h a v e  i n t e r e s t s  t h a t  would b e  a d v e r s e l y  a f f e c t e d  by 

p roposed  PJOSR d e v e l o p m e n t s .  

I t  is  n o t  e a s y  f o r  u s  t o  s t a t e  o u r  a t t i t u d e s  

t o w a r d s  t h i s  DEIS p r e c i s e l y .  On t h e  one  hand ,  t h e  b a s i c  

p h i l o s o p h y  o f  a p p r o a c h  t o  t h i s  impac t  a n a l y s i s  o f  a  m a j o r  

- 
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Federal synthetic fuel program has some commendable aspects. 

In the process of examining how X barrels uer day of liquid fuel 

are to be produced, the Department of Energy has taken two steps 

back and has gotten a much broader perspective on the various 

possible means to that end. 

Sierra Club people and other environmentalists 

have been urging such a broad-guaged approach for a long time. 

The DEIS is particularly valuable because it outlines the 

extreme impacts and differences in impacts between the different 

alternatives. It is heartening to see that the results match 

out expectations; i.e. coal liquififaction has the worst impacts, 

shale and enhanced oil extraction somewhat less bad, but the 

best of all by far is conservation. Had the costs to the 

ultimate consumer been compared for the aternatives, conserva- 

tion would have appeared in an even more favorable light, and 

the comparisons among the others would have been very illuminat- 

irig . 

The lack of such an economic impact statement on 

the consumers' pocketbook is, in our opinion, a substantial flax 

that we urge be corrected in the Final EIS. Not only comsumers 

as such, but also in their role as taxpayers and public officia1.s 

would benefit from havincg such comparative information available 

to them. 

Moreover, it seems only just, considering the 

hundreds of millions of dollars, even billions of dollars 
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of pub l i c  monies which have been o r  w i l l  be  used t o  prop up 

synfue l s  o p e r a t i o n s .  

On t h e  o t h e r  hand, we must c r i t i c i z e  t h e  DEIS 

because i t s  aim has e v i d e n t l y  been f a r  more ambit ious than  i t s  

means. That i s ,  t h e  a n a l y s i s  i s  i n  p laces  s loppy,  s u p e r f i c i a l ,  

o r  wrong. Evidence f o r  t h i s  s ta tement  i s  i n d i r e c t ,  c o n s i s t i n g  

of  t h e  p r i o r  assumptions o r  miss ta tements  d i scussed  below: 

(1) W e  s e e  problems wi th  t h e  a n a l y s i s  of t h e  biomas 

a l t e r n a t i v e .  F i r s t ,  i t  seems more l i k e l y  t o  us t h a t  dur ing  t h e  

t ime frame of p o s s i b l e  NOSR development, 50,000 b a r r e l s  a day 

of o i l  equ iva len t  would be produced more economical ly,  and 

p r a c t i c a l l y  on t h e  farm, us ing  crop r e s i d u e s ,  no t  c o a l ,  a s  t h e  

d i s t i l l a t i o n  f u e l .  

Ethanol  produced would d i s p l a c e  f u e l  o therwise  

purchased by t h e  farmer.  We perce ive  more suppor t  on t h e  p a r t  

of  farmers now f o r  a system l i k e  t h i s ,  r a t h e r  than  t h e  c e n t r a l -  

i z e d  f a c i l i t y  s t u d i e d  by DOE. Moreover, t h e  technology assumed 

i n  t h e  DEIS f o r  e t h a n o l  product ion  i s  s w i f t l y  becoming o b s o l e t e .  

Much l e s s  energy i n t e n s i v e  ways than complete d i s t i l l a t i o n  w i l l  

soon be  a v a i l a b l e ;  f o r  example, modified corn s t a r c h  has  

r e c e n t l y  been demonstrated t o  remove water  e f f i c i e n t l y  from 

p a r t l y  d i s t i l l e d  feeds tock .  Two r e c e n t  papers  i n  Science 

magazine come t o  mind. Of course ,  t h i s  i s  n o t  perhaps a t  t h e  

engineer ing  s t a g e ,  bu t  t h e  po in t  i s  t h a t  t h o s e  a r e  p r e t t y  

s imple approaches,  and they seem t o  work f a i r l y  w e l l .  
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Less energy r e q u i r e d  f o r  d i s t i l l a t i o n  means s m a l l e r  a n c i l l a r y  

impacts .  

However, even i f  one goes w i t h  t h e  c o n v e n t i o n a l  

technology,  p r o j e c t e d  emiss ions  and i n p u t s  a r e  m i s s t a t e d .  

For example F igu re  3-4,  page 3-13 compares SO emiss ions  f o r  t h e  
2 

technology a l t e r - n a t i v e s .  The 16,800 t o n s  p e r  day f i g u r e  f o r  

biomass must be t h e  u n c o n t r o l l e d  emiss ion  r a t e ,  whereas t h e  

o t h e r  f i g u r e s  a r e  f o r  c o n t r o l l e d  emis s ions .  The p rope r  v a l u e  

i s  1680, which i s  t e n  p e r c e n t .  

Table  5-10, page 5-38. The heading of column two 

i s  i n c o r r e c t .  The carbon d i o x i d e  emiss ion  r a t e  i s  i n c o r r e c t .  

Even i f  c o a l  were 100% carbon,  4 ,155  t o n s  p e r  day ,  on ly  15200 

t o n s  p e r  day of C 0 2  The f i g u r e  f o r  u n c o n t r o l l e d  SO2 emis3ion 

r a t e  seems t o o  low because i t  assumes o n l y  1 . 2 %  s u l f u r  c o n t e n t  

f o r  e a s t e r n  c o a l .  I d o n ' t  know whether  t h a t  i s  c o r r e c t  o r  n o t ,  

b u t  w i t h  my s u p e r f i c i a l  f a m i l i a r i t y  w i t h  e a s t e r n  c o a l  s u l f u r  

d i o x i d e  c o n t e n t ,  i t  seems a  b i t  low. 

On page C-23 a g a i n ,  t h e  SO 2  emiss ion  f i g u r e  

shou ld  b e  5 . 1  t o n s  p e r  day,  n o t  51  t o n s  p e r  day,  because  90% 

c o n t r o l  has  been f a c t o r e d  i n .  

The o t h e r  a s p e c t  of t h e  biomass problem i s  t h e  

u s e  of w a t e r ,  and i f  anybody can e n l i g h t e n  m e  on t h a t  I would 

a p p r e c i a t e  i t .  Page 3-17, f i g u r e  3-5 l i s t s  11O,C)00 a c r e  f e e t  

p e r  y e a r  f o r  biomass o p e r a t i o n s ,  comparat ive t o  roughly  a  t e n t h  

o f  t h a t  f o r  a l o t  of the o t h e r s .  Where i s  a l l  t h i s  wa te r  goinp,? 
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Is the use comsumptive? I would like to see a clearer rationale 

for this figure. 

We feel these four problem statements make biomass 

seem much more damaging than we believe it would be. In some 

ways it seems to be just a simple error, but in other ways, 

with respect to the water, it is a question. 

We have the same problem as mentioned before for 

the emission figure comparisons for the proposed NOSR operations, 

and Colony seems way off. NOSR is consistently lower than 

Colony by factors of 2-4, yet retorting processes and pollution 

control methods should be similar. We are wonderins whether 

DOE has come upon some great new advance in pollution control 

technology that no one else is aware of. We think that those 

figures should be either justified pretty clearly or changed 

to avoid the suspicion that the deck is being stacked on behalf 

of NOSR development. 

The other questionable figure to us has to do with 

economic impacts. On page 3-38, fieure 3-10 a 200,000 barrel 

per day operation is projected to cost local government about 

32 million for oil shale development, for developing the economic 

interstructure of local communities, et cetera. However, the 

state estimates for local needs are several times greater than 

this. 

For example, Governor Lamm has stated publicly 

that a 400,000 barrel per day industry would involve capital 
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for services expenditures of about half a billion dollars. 

Using the 32 million dollars figure and projecting to 4 0 0 , 0 0 0  

gives a figure which I think is suspiciously close to the presen: 

and arguably inadequate size of the state oil shale trust fund. 

Who is right? Has the state has its own inout? Perhaps they 

are exagerating too. 

A final and relatively minor point; page 4-7 states 

the southern Piceance Basin has a low seismic potential, but 

if memory serves me correctly, Grand Junction and environs 

experiences fairly frequent but small earthquakes. That seems 

to stick in my mind. I am not sure about that fact. 

Other general comments: On page B-8 the domestic 

inflation rate and the world oil price projections seem too low 

to us, but because these two quantities might change the 

comparison of alternatives., we suggest that some sort of a 

sensitivity analysis be done on these and other variables in 

economics, but we suspect that higher inflation rates and oil 

prices would make conservation look even better. This compariso.~ 

emphasizes to us once again the importance of calculating the 

total cost to the consumer on the various alternatives. 

On page 5-67 the statement is made that rural 

energy developments do not impact urban areas in the region. 

This is not correct for oil shale. EIuch of the responsibility 

for the Front Range's socially and environmentally disruptive 

growth can be laid at the feet of energy development; until now 



not metals, oil, gas coal. But energy development in rural 

areas does impact on the Denver area. 

This unfortunate trend will be exacerbated by 

massive oil shale development. A similar statement can be made 

for quasi-urbanized areas around Grand Junction. All the local 

communities, when they ask for money for treatment facilities, 

say it is oil shale or oil and gas, so these things have their 

impact far away. 

On page 5-51 just a general question; are socio- 

economic impacts discussed here truly additive between differen1 

scenarios of a given technology, or between various levels of 

different technologies, which is the practical case? 

It seems to be implied here and elsewhere in the 

draft of the Environmental Impact Statement. 

We feel that non-linearity or non-additivity of 

impact is more likely. In other words, at some point the 

development becomes insufferable to everybody, such as we find 

in Rock Springs and other great examples. 

We hope that these comments are useful and that 

the final EIS will be improved, in the factual statements at 

least, if not in more subjective aspects of the draft. 

Thank you very much. 

MR. O'BRIEN: You will be giving us a written 

summary of' your statement? 

Are there any questions from any of the panel 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

24 

members? 

Thanks once again  f o r  t h e  i n p u t .  Are t h e r e  any 

o t h e r  s t a t ements?  Is t h e r e  anybody e l s e  who would l i k e  t o  make 

a s ta tement  a t  t h i s  p o i n t ?  Again we a r e  scheduled t o  go f o r  

a  s u b s t a n t i a l  pe r iod  of  t ime ,  s o  we w i l l  s t a n d  down f o r  a  b r i e f  

per iod  of t ime.  I f  anybody does come up wi th  a s t a t e m e n t ,  o r  

i f  somebody i n  t h e  audience decides  they  would l i k e  t o  make a 

s t a t e m e n t ,  p l e a s e  f e e l  f r e e  t o .  

Again, we s o l i c i t  from you w r i t t e n  s t a t ements .  

They w i l l  be given equal  weight wi th  any test imony we r e c e i v e .  

We a p p r e c i a t e  your coming t o n i g h t ,  and thank you 

very much. 

(The hea r ing  was recessed  a t  7 : 5 9  p.m.) 

J- -L 9; 
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24-1A Refer t o  t h e  response t o  comment 2-7 and 18-3. 
through D 

24-2A These comments have been d e a l t  w i t h  i n  response s e t  18. 
through E 

24-3 Colony emissions f igures  were taken from the  Colony E I S .  

Colony PSD data are  used i n  the  f i n a l  EIS. 

24-4 Refer t o  t h e  response t o  comnent 18-5. 

24-5 The d iscussion on page 3-22, 2nd paragraph, po in ts  o u t  t h a t  

d ispers ion  o f  the  14 p lan ts  w i l l  r e s u l t  i n  reduced popu la t ion  

increases i n  a g iven area. The socioeconomic ana lys is  of biomass 
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24-6 Refer t o  the  response t o  comments 18-23 and 16-4. 

24-7 While comparative informat ion on the r e l a t i v e  consumer 

costs of energy a1 te rna t i ves  would c e r t a i n l y  be a useful dec is ion-  

making t o o l ,  such an economic impact statement i s  beyond the  scope 

o f  t h i  s document . 
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24-10 See response t o  comment 16-4. 

24-11 See response t o  comment 16-4. 

24-12 See response t o  comment 16-4 
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24-15 See responses t o  comments 12-12 and 16-8. 

24-16 See response t o  comment 16-9. 

24-17 See response t o  comnent 16-10. 

24-18 See response t o  comment 16-11. 




