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NOTICE 
i i  

Port ions  of th is  Repor t  were p r e p a r e d  b y  Fluor E n g i n e e r s  and Con- 

s t r u c t o r s ,  I n c . ,  solely for the  benef i t  of the  Crow Tr ibe  of Indians  and 

not for the  pu rpose  of re l iance  by  any t h i r d  p a r t y .  Fluor  makes no 

gua ran tees  and  assumes no l iabil i ty to any  t h i r d  p a r t y  with r e s p e c t  to any 

information conta ined  he r e in .  Th i rd  pa r t i e s  u s ing  informat ion con ta ined  in 

this  Repor t  do so at t he i r  own  r i s k ,  and  any use  t h e r e o f  shall  cons t i t u t e  a 

re lease  to Fluor and the  Crow Tr ibe  from any l iabil i ty in connec t ion  t h e r e -  

with w h e t h e r  a r i s ing  in con t rac t ,  t o r t ,  or o the rwise ,  and  r e g a r d l e s s  of the  

fault or neg l igence  of Fluor or  the  Crow Tr ibe .  

i i  



ABSTRACT 

This s t u d y  p r e s e n t s  the  feasibil i ty of us ing  the  abundan t  na tura l  coal 

r e sources  of the  Crow Tribe of Indians to p roduce  and sell subs t i t u t e  

na tura l  gas (SNG) from the i r  Montana r e se rva t i on .  Four cases of an SNG 

produc t ion  capaci ty  of 125 million s t anda rd  cubic foot pe r  ca lendar  day 

(expandable  to 250 MMSCF/CD) are analyzed as to coal supply ,  coal t r a n s -  

por ta t ion ,  raw water  supply ,  solid waste disposal  and si te  select ion and 

p repa ra t ion .  All cases use the  p roven  Lurgi  coal gasification technology .  

An SNG and b y p r o d u c t  market  analysis  is made and a cos t -o f - se rv i ce  for 

the  cases is de te rmined .  Environmental  impact,  heal th  and safe ty  r e q u i r e -  

ments ,  socioeconomic aspec t s ,  and legal cons t ra in t s  are examined and dis-  

cussed .  The financial  oppor tuni t ies  and r i sks  of fe red  potent ia l  e n e r g y  

i nves to r s  are weighted  heavi ly  by c u r r e n t  economic condi t ions  and a soft 

fuels market .  The project  is technical ly  and  envi ronmenta l ly  feasible.  

The unce r t a in ty  of e n e r g y  markets  and supp ly ,  however ,  makes it impos- 

sible to make the  financial commitment r e q u i r e d  to move the  project  forward 

at this  time. There fo re ,  it is recommended that  the  project  be de layed 

indef ina te ly .  In addi t ion ,  there  are  a number  of s teps  iden t i f i ed  that  the  

Crow must take  to a t t rac t  equ i ty  i nves to r s  if  the  project  is to p roceed  at 

some fu tu re  date .  
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1.0 INTRODUCTION 

In Apri l ,  1980 the  Crow Tribe of Indians  (CROW) submit ted  a proposal  in 

response  to the  Depar tment  of R n e r g y ' s  Solicitation for Feas ib i l i ty  Studies  

for Al te rna te  Fuels  Product ion (DE-PA01-80RAS0185). The project  p roposed  

by  the  Crow was a syn fue l s  plant  des igned  to produce  125 MMSCF pe r  

~alendar  day  of s u b s t i t u t e  pipel ine qua l i ty  na tu ra l  gas  (SNG) with a 

.~apability of be ing  expanded  to 250 MMSCF per  ca lendar  day .  The syn fue l s  

faci l i ty  would be located on ,the Crow Reserva t ion  in Montana and would 

• utilize coal and wate r  r e s o u r c e s  owned b y  the  Crow. 

In Sep tember  1981, Grant  No. DB-FG01-81RA50351 was i s sued  f u n d i n g  the 

10-month s t u d y .  Ass i s t ing  the Crow on the s t u d y  were the  following: 

The Council  of E n e r g y  Resources  Tr ibes  (CERT) ,  agen t  for the  

Crow: Pacific Coal Gasification Company (Pacif ic) ,  p ro jec t  manager ;  

Fluor Eng inee r s  and  Cons t ruc to r s ,  Inc.  (F luor ) ,  de s igne r ;  Lehman 

B r o t h e r s  Kuhn Loeb, Inc.  (Lehman) ,  f inancial  consu l t an t .  

The overal l  object ive of the  s t u d y  has  b e e n  to provide  the  n e c e s s a r y  t ech-  

nical ,  economic and  envi ronmenta l  data  to a r r i ve  at a decision on t h e  p ro-  

ject  v iab i l i ty .  To accomplish th is  object ive ,  the  following t a sks  were 

performed:  

( i )  The p rocess  was selected based  on p roven  commercial t echnology  

and  a pre l iminary  des ign  of the  p lant  was completed; 

(2) Coal and water  r equ i rement s  were es tab l i shed  and the  most 

economical sources  def ined;  

(3) Al te rna te  s i tes  for the  faci l i ty  were eva lua ted  and the  optimum 

si te  for each coal supp ly  was iden t i f ied ;  
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(4.) The capital and  opera t ing  costs  of the  projec t  were est imated and  

the cost of p roceed ing  with the  project  was de te rmined;  

(5) The economic and financial feasibil i ty of the  project  was 

a s sessed ;  

(6) The market for var ious  p roduc t s  and b y p r o d u c t s  was analyzed;  

(7) 

(8) 

The impact of the  project  on the  env i ronment  was a s sessed  and 

facility des ign  and monitor ing methods were developed to safe-  

qua rd  against  any adve r se  impacts;  

The socioeconomic impact of the  project  was analyzed and an 

information disseminat ion program in i t ia ted  on the  Reserva t ion  

and s u r r o u n d i n g  area;  

(9) An overall  project  management plan for p roceed ing  to the nex t  

phase  was deve loped  inc lud ing  a master  schedule  re f l ec t ing  p e r -  

mit t ing,  e n g i n e e r i n g ,  p rocurement  and  cons t ruc t ion  r equ i r emen t s .  

Several  des ign  a l t e rna t ives  were assessed  in the  s t udy .  These  inc luded  

evaluat ion of two coal sources ,  plant  s i t ing  opt ions ,  coal f ines uti l ization 

and coproduct ion of SNG and methanol.  To assess  these  options four  cases 

were developed.  These  are def ined  in the  r epo r t  as follows: 

( i )  Base Case - In th is  case 18,000 shor t  tons  of coal per  stream 

day (ST/SD) are fed to the  synfue l s  facility to p roduce  

137.5 MMSCF/SD along with 405 MW of e lectr ic  p o w e r  of which 

283 MW are expor t ed  for sale. Coal for the  Base Case is from 

i./estmoreland Resources ,  I n c . ' s ,  ope ra t ing  Absaloka mine. Coal 

f ines which can not be fed to the  gasi f iers  are assumed to 

r e p r e s e n t  40 pe rcen t  of the  coal feed and are fed to the  boi lers .  

1-2 
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(2) Sel f -suf f ic iency  C a s e -  This  case is ident ica l  to the  Base Case 

excep t  no electr ic  power is expo r t ed  for sale.  This resu l t s  in 

an excess  of coal f ines which are assumed to be marke ted  

e l sewhere .  

(3) Coproduct ion Case - This  ease is ident ical  to the  Base Case 

except  tha t  67.35 MMSCF/SD of SNG and 3752 ST/SD of methanol 

are  p roduced .  Export  power  for th is  case is 212 MW. 

(4) Shell Coal Case - This Case feeds  17,600 shor t  tons  of coal pe r  

s tream day to the  synfue l s  facility to p roduce  137.5 MMSCF/SD 

along with 423 MW of e lec t r ic  power of which 302 MW are expor t ed  

for sale.  Coal is from Shell Oil Company's  p roposed  Youngs Creek  

mine. 

The Feasibi l i ty S tudy Final Report  is Organized into five volumes .  

Volume I, Execut ive  Summary, p r e s e n t s  the  conclusions and recommenda-  

• tions of the  s t udy ,  a summary of each of the  o the r  volumes and the  

management plan for implementing the  des ign  and cons t ruc t ion  of the  

• projec t .  The master  schedule  for t h e  project  is inc luded  in the  manage-  

ment plant .  

Volume If,  Process  Design and Cost Estimate, is a t h r e e  book volume. The 

1:hree books  inc lude  the  des ign ,  capital costs  and  ope ra t ing  costs  for each 

of the  f o u r  cases .  In each ease the  overall  plant  desc r ip t ion ,  feed and 

p roduc t  summary,  thermal e f f ic iency ,  des ign  basis ,  plant  unit  l is t ,  p lant  

t ra in  ph i losophy ,  overal l  plot plan,  overal l  material ba lance ,  plant water  

balance,  su l fur  balance,  air emissions diagram, solid ef f luent  diagram, 

.,~team balance ,  ut i l i ty  summary,  ca ta lys ts  and chemicals summary,  and 

ope ra t ing  and maintenance manpower r equ i remen t s  are p r e s e n t e d .  In addi -  

l ion,  for the  Base Case, e n g i n e e r i n g  data is p r e s e n t e d  for each plant p roc -  

e s s ,  ut i l i ty  and offsi te uni t .  Inc luded  are a material balance,  p rocess  flow 

.~ketch, plot plan and equipment  list for each uni t .  For the o the r  th ree  

cases ,  e n g i n e e r i n g  data is p r e s e n t e d  only for the  uni ts  tha t  d i f fer  from the  
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Base Case. Capital and operat ing costs for each of the four eases are p re -  

sented following the technical analyses and serves as the bases for the 

economic analyses presented  in Volume III, Part  A. 

Volume III includes the financial analysis in Part A and the legal analysis  

in Part B. Part A addresses  the financing of the Crow coal resource for 

use in several  types  of projects including a proposed financial s t ruc ture  

for the synfuels project to proceed; presents  the available federal financial 

assistance available to the project;  p resen ts  a proposed financial s t ruc tu re  

for the synfuels project ,  and then utilizing the capital and operat ing cost 

data from Volume II, a economic analysis is presented  for each of the four 

cases. The end resul t  is a cost-of-service for producing SNG in the facil- 

i ty  along with sensi t ivi ty  analyses of the per t inent  parameters and a r isk 

analysis of the project.  Part B of Volume III is a legal analysis of the 

project.  The s tudy presents  per t inent  aspects  of environmental,  regula tory ,  

water and Indian law relative to the synfuels  project .  

Volume IV is a two book volume. Book I (Part  A) presents  the environmental 

assessment of the project ,  and Book II (Parts  B and C) incorporates  the 

health and safety assessment and the socioeconomics assessment for the 

project .  

Volume V includes the special studies performed as part  of the feasibility 

s tudy.  Included are separate studies on coal supply ,  coal t ranspor ta t ion ,  

solid waste d i sposa l ,  raw water supply ,  site analyses,  product  and 

byproduct  marketing and t ranspor ta t ion  analyses and the planning and 

communication analysis .  
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2.0 CONCLUSION AND RECOMMENDATIONS 

2.1 CONCLUSIONS 

The following conclusions are made based  upon  the  r e s u l t s  of the  feas -  

ib i l i ty  s t u d y .  

2 .1 .1  Development of Resources  

The Crow Tr ibe  of Indians  have a b u n d a n t  n a t u r a l  weal th .  Much of t h i s  in  

the form of coal. To obtain s ignif icant  Tr iba l  income from th is  coal, the  

Crow must look to the  development o~ e n e r g y  p ro jec t s  of Crow Tribal  l ands  

which would use  th i s  coal. 

2.1.2 Market Analysis  

The market  for the  subs t i tu te  na tu ra l  gas  (SNG) p roduc t  cons idered  for 

th i s  s t u d y  is  the  sou the rn  California a rea .  However ,  the  SNG must be 

,~ompetitively pr iced  for the  market  to ex i s t .  Sou thern  California is  

an t ic ipa ted  to have  an unsa t i s f ied  demand for  n a t u r a l  gas  in  the  1988-1995 

per iod.  The Crow SNG plant  could pos s ib ly  sa t i s fy  22 p e r c e n t  of t ha t  

demand with the  125 MMSCF/CD plant  and 57 pe rcen t  of the  unmet demand 

with the  l a t e r  expanded  250 MMSCF/CD p lan t ,  bu t  the  SNG would compete 

with o the r  new supp ly  sources  for market  sha re .  Cost of c o n s t r u c t i n g  

pipel ine  facil i t ies for  t r~msport ing the  SNG and ope ra t ing  costs  of the  

pipel ine  sys tem impact the  cost of se rv ice  s ign i f i can t ly .  Revenue  can be 

i nc r ea sed  bF sale of b y p r o d u c t s .  A market  ex i s t s  for  ammonia and expor t  

power .  There  appea r s  to be a market  for  n a p h t h a ,  bu t  the  su l fu r  market  

is  diff icul t  to a s se s s .  A s t rong  market  for  methanol could develop in the  

1990's and  enhance  coproduct ion of SNG and methanol .  It should be noted  

l ha t  for  the  pu rposes  of the  s t udy  only the  s o u t h e r n  California area  was 

cons ide red  for SNG sales .  While th i s  market  i s  l a rge ,  conserva t ion  and 

fuel  swi tch ing  could reduce  i t  cons iderab ly .  
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2.1.3 Financial  

( I )  The cost  of se rv ice  for SNG (1982 dol lars)  for all cases  r a n g e s  from 

six dol lars  to seven  dol lars  at the  p lan t  ga te .  This  r e su l t s  in  a de l ivered  

pr ice of the  SNG into  the  s o u t h e r n  Cal i forn ia  market  cons.~derably h i g h e r  

than  the  market  c lea r ing  pr ice  for  a l t e rna t i ve  fue ls .  

(2) The economics and  r i sk s  of the  s y n f u e l s  project  are such  tha t  the  

project  needs  both  loan gua ran t ees  and pr ice  gua ran t ees  from the  S y n -  

the t ic  Fuels  Corpora t ion  (SFC) in  o rde r  to be  v iable .  The project  cannot  

produce  SNG competi t ively at t oday ' s  p r i ces  and thus  needs  pr ice  g u a r -  

an tees .  The loan gua ran t ee s  are  r e q u i r e d  to reduce  the  completion r i sk  in  

the  cons t ruc t ion  phase .  The  pr ice g u a r a n t e e  is n e c e s s a r y  to i n s u r e  

marke tab i l i ty  of the  SNG d u r i n g  the ope ra t ing  per iod .  After  cons t ruc t ion ,  

pr ice g u a r a n t e e s  would a s su re  a specif ied minimum pr ice  level .  

(3) The Crow Synfue l s  Project  is  pro jec ted  to cost  $3.15 billion in  

cons t ruc t ion  costs  p lus  capi ta l ized i n t e r e s t  of $518 million. The total  

f inanc ing  requ i remen t  of $3.66 bill ion inc ludes  an allowance for  inf la t ion .  

The manner  in  which SFC f inancia l  ass i s tance  is  now available will make i t  

diff icul t  to accomplish a pro jec t  of the  size contemplated in th i s  s t u d y .  A 

smaller pro jec t  might  be feasible  within the limits of the  available Govern-  

ment f inancial  a s s i s t ance .  Th is  would r equ i r e  addi t ional  s t u d y .  The maxi- 

mum total  f inancia l  l iabi l i ty  of the  SFC to a s ingle  projec t  is $3 bil l ion.  

This  would inc lude  any  pas t  p a y m e n t s  to the projec t .  This  $3 bill ion limit 

inc ludes  awards  made in the  form of a s i n g l e  incent ive  t ype  or more than  

one t ype  of incen t ive  such  as a loan guaran tee  and a pr ice  guaran tee  

p rov ided  to the same pro jec t .  The $3 billion limit could be subject  to 

change  at anyt ime.  
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The major r isks for financial sponsors of the  project which were identif ied 

are: 

a .  Project abandonment prior to commencement of operations due to 

cost over runs ,  technical fai lure,  environmental regulat ions or 

any other  reasons; 

b. 

C.  

Delays in reaching design capacity and cost over runs .  

J .  

Higher than anticipated opera t ing  costs ,  par t icular ly  feedstock 

costs and maintenance costs; 

d. More restr ic t ive environmental requirements  wi~h accompanying 

h i g h e r  capital and operating costs;  

e. The failure of the plant to meet designed output  capacity;  

f. Technical obsolescence at some point  in the future;  

g. Technology failure; 

h. Uncontrollable major events inc luding s t r ikes ,  etc. ; 

i. Higher than anticipated financial costs;  

j. Unavailability of a market for the project  output;  

k. Lower than anticipated product  pr ices ;  and 

I. Changes in tax laws. 
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These r i sks  are p resen t  under  any project  financial s t ruc tu re .  An 

example of the  di f ferences  in r i sk  t ak ing  tha t  is available from 

Government loan guaran tees ,  as opposed to pr ice guarantees  only,  is tha t  

a non-recourse  loan guaran tee  to the project  typical ly  resul ts  in the 

Government t ak ing  the majori ty of the r isks  in  ~dl categories  l isted.  Under 

a price guarantee ,  the  Government takes only a pa r t  of the marketability 

r i sk .  It should also be recognized that  the fu ture  demand for synfuels  is 

ve ry  sensi t ive to worldwide political and socioeconomic events .  However, 

these negat ive factors must be balanced by the fact tha t  the Crow Tribal 

Lands and the control of the  Crow Tribe over land,  coal, and water make 

this  one of the  most a t t r ac t ive  potential sites for a major synthet ic  fuels 

project .  

2.1.4 Plant Design and Cost Estimate 

(1) The process  design for  the  SNG plant is based on proven commercial 

t echnology- - the  Lurgi coal gas i f ica t ion technology. In addition to the coal 

gasification un i t s ,  Lurgi t echnology  is used for gas cleanup, liquid b y -  

product  process ing ,  methanol s y n t h e s i s ,  and methanation. Other proven 

l icensor technology form the ba lance  of the plant.  Utili ty and offsite uni ts  

are similar to conventional r e f i n e r y  systems.  

Although capital costs were lower for  the Base Case (Westmoreland Coal) 

than for the Shell Coal Case (Shel l  Coal), net operating costs were lower 

for the Shell Coal Case as well as the result ing cost-of-service.  The 

Power Self-suff iciency Case h a d  the  lowest capital coe%s of all cases 

considered,  but  also the lowest b y p r o d u c t  credits which resulted in the 

h ighes t  cos t -of-service .  The Coproduct ion Case (SNG-Methanol) had the 

h ighes t  capital and opera t ing  cos t s  of all cases cons~.dered which indicates 

that  the methanol would have to be sold at a premium above the cost of 

SNG to obtain the same r e t u r n  on equ i t y  to the investor .  
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(2) Coal Feed - Composition of Shell coal is  s l i g h t l y  b e t t e r  (lower ash  

con ten t ,  lower su l fu r  con ten t ,  and h i g h e r  calorif ic  value)  t h a n  Westmore- 

land coal, bu t  cos ts  more. 

(3) Coal T ranspor t a t i on  - The lowest cost fo r  s h i p p i n g  Shell  Coal was to 

Site 20 (Site 23 would be minemouth for Shell Coal);  the  lowest cost for  

Westmoreland is  sh ipp ing  to Site 1. However,  t he  h i g h e r  cost  of Shell coal 

at the  mine of fse ts  the  t r a n s p o r t a t i o n  costs  i n c u r r e d  with the  Westmoreland 

coal. 

(4) Solid Waste Disposal - The solid was tes  are  not  cons ide red  haza rdous .  

Wastes from Shell coal (minemouth) cost  more (opera t ing  cost)  to d ispose  

than  does the  opera t ing  cost of the  waste  disposal  faci l i ty  at Site 1 for 

Westmoreland coal. 

(5) Raw W a t e r , S u p p l y  - Both capi tal  and  ope ra t ing  costs  favor  the  Big 

Horn River  as the  water  source for Site I .  The  Yellowtail Dam i s  the  

cost ef fect ive  source  for  Site 23. 

(6) Site Assessment  - Site 1 had the lowest  overal l  cos t -o f - se rv i ce  based  

on parameters  s t ud i ed .  Site 1 had lowest cost  in  e v e r y  area  except  coal 

t r anspo r t a t i on .  The minemouth advan tage  of Site 23 is of fse t  b y  h i g h e r  

costs  for coal, wa te r  s u p p l y  s ta t ion ,  access  road and si te  p r epa ra t i on .  

(7) Product  and B y p r o d u c t  - The Power Se l f - su f f i c i ency  Case is the  most 

eff ic ient  because  of r educ t ion  in power p roduc t ion .  It has  s ign i f i can t ly  

lower capital  r equ i rement s  and  lower o p e r a t i n g  costs  t han  the  o ther  t h r ee  

cases .  This  is  offset  with much lower b y p r o d u c t  c red i t  since the re  is  no 

power for  expor t  and the  problem of u n u s e d  excess  coal f ines .  The 

product ion  of methanol in the Coproduct ion  Case reduces  the  produc t ion  of 

SNG and power.  The Base Case and Coproduct ion Case have  similar 

capital  and opera t ing  cos ts .  The Shell Coal Case p roduces  more n a p h t h a ,  

ammonia, and I~ower, less  su l fu r  at g r e a t e r  capital  and opera t ing  costs .  
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2.1.5 Le_e ~ 

There appears  to be no insurmountable legal obstacles to the project .  

Careful planning may well avoid pro t rac ted  disputes regard ing  legal 

jurisdiction. Unity in commitment to this  project by the Crow Tribe is 

important legally and financially. 

2.1.6 Environmental 

Proper planning is essential  to avoid confusion, delay, duplication of 

effor t ,  and inefficiencies in acquir ing the required environmental permits.  

The Crow have an advantage in permit t ing because of their unique self- 

rule authori ty .  There are no apparen t  unsolvable environmental problems. 

2.1.7 Health and S afet?/" 

Health and safety protection is assured through engineered controls in the 

plant, through work practices, through personal protective equipment and 

clothing, and through--most important--special procedures and training. 

The plant can be designed to present no adverse health or safety hazard 

to plant personnel or surrounding community. 
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2.2 RECOMMENDATIONS 

Because of the currently existing softness in the world energy markets, it 

does not seem appropriate to continue this project at the present time. 

However, the Crow Tribe should be sensitive to worldwide political and 

socioeconomic changes that may later affect that conclusion. 

2.2 .1  Financial 

(1) It is recommended that the Crow Tribe take certain necessary steps 

to make this project more attractive should the world energy situation 

change to make the project feasible. These steps are: (a) establish the 

legal framework for negotiating, approving and signing agreements which 

cannot be reversed by subsequent unilateral Crow Tribe action and allow- 

ing the Crow Tribe to be sued under these agreements; (b) establish a legal 

mechanism where the Tribe agrees not to impose any subsequent tax on 

the project; and (c) establish the manner in which the Tribe would be 

willing to participate in the project. 

The Crow Tribe would also need  to p rov ide  a s su rance  to i nves to r s .  The 

SFC can only guaran tee  up to 75 p e r c e n t  of the  projec t  cos ts .  The 

balance of the  funds ,  es t imated to be on the  o r d e r  of $900 million, must be 

p r o v i d e d  by  p r iva te  par t ic ipan ts  (equ i ty  i n v e s t o r s ) .  In cons t ruc t i ng  and 

opera t ing  a project  on Crow Tribal land,  potent ia l  i n v e s t o r s  and l e n d e r s  to 

the  project  will ins is t  tha t  t h e  economics of the  pro jec t  and the  abili ty to 

p roceed  with the pro jec t  will not be a l te red  by  a r b i t r a r y  act ions of the  

Crow Tr ibe .  
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(2) The project can b e  organized as a corporation, a pa r tne r sh ip  or a 

joint ven tu re .  A corporation is  not a recommended form of organization 

given tha t  no sponsor will own the 80 percent  share required  to file a c o n -  

solidated tax r e t u r n  and hence take the  project 's  tax benefi ts  when they  

are available. A pa r tne r sh ip  could be appropriate for the project if ,  by  

v i r tue  of the  tax s ta tus  of pa r t i c ipan t s  or the changing role of par t ic ipant ,  

there  is a need to en ter  into a formal par tnersh ip  agreement. Under this  

s t ruc tu re ,  the pa r tne r s  would be 80 to 100 percent  owned subsidiar ies  of 

the project sponsors .  However, at p r e sen t  there  is no need for a pa r tne r -  

ship s t ruc tu re .  The typical  form of a project of this  na tu re  is a joint 

ven ture  of the par t ic ipants .  

Under th is  joint ven tu re ,  a subs id i a ry  corporation of each of the  sponsors  

would typical ly  be the v e n t u r e r .  The obligation of each of the  sponsors  

would be set forth in an opera t ing  agreement which would appoint one 

sponsor as the project operator .  This  agreement would provide for 

shar ing of expenses ,  allocations of product ion or revenues ,  assumptions of 

the obligations of a default ing p a r t n e r ,  and a voting method for major 

project decisions and changes .  The exis tence of this  operat ing agreement 

is one measure of project maturi ty unde r  the SFC evaluation process and 

so this  becomes an important recommendation for the  synfuels  project.  

2.2.2 Plant Design and Cost Estimate 

(1) The capacity of the SNG plant  is  recommended to be 125 MMSCF/CD 

with potential  capacity expansion to 250 MMSCF/CD. Although this  

par t icular  project may not be funded readi ly  under  the Government loan 

guarantee and price guarantee program,  the Crow Tribe has one of the 

premier si tes for a synfuels  project .  
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2.2.2 (Cont inued)  

(2) A smaller projec t  could be accomplished u n d e r  the  e x i s t i n g  

Government p rogram.  A pre l iminary  inves t iga t ion  performed d u r i n g  the  

feas ibi l i ty  s t u d y  ind ica ted  tha t  a minemouth location at the  Westmoreland 

Absaloka mine would be possible  i f  the  p lan t  size were limited to 

125 MMSCF/CD, t h e r e  were no expor t  power gene ra t ed ,  and the  exces s  

f ines were expor t ed  for sale.  Other  p rocess  modifications and r educed  

opera t ing  costs  indica te  the  potent ia l  for  cons iderable  cost s av ings  

r e s u l t i n g  in  lower cos t -o f - s e rv i ce .  This  option should be i n v e s t i g a t e d  in  

more detai l  in  the  n e x t  phase .  

Management Plan 

When the project  is  r e l eased ,  i t  is recommended tha t  i t  proceed on a 

phased  approach  u n d e r  an organizat ional  a r r angement  as p roposed  in  the  

Management Plant p r e s e n t e d  in  Section 4 of th i s  volume. Work should be 

performed u n d e r  the  d i rec t ion  of a Managing Cont rac to r  u s ing  a t a sk  force 

concept .  
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3.0 SUMMARY 

3.1 PLANT DESIGN AND COST ESTIMATE SUb,MARY 

The pr imary  objec t ive  of the  Crow Tr ibe  of Indians  Synfue l s  Feasibi l i ty  

S tudy  is to de te rmine  the  cost of s e rv ice  for p r o d u c i n g  SNG from coal on 

the Crow Rese rva t ion .  In Volume If,  the  capital  and ope ra t i ng  costs  for  

the  synfue l s  faci l i ty are  deve loped .  These  values  become the  bas i s  for the  

cost of s e rv ice  development  in Volume I l l ,  Financial  and Legal Analys is .  

To de te rmine  the  optimum locat ion,  coal supp ly ,  and p roces s  des ign  r e q u i r e d  

the inves t iga t ion  of var ious  special  s tud ies  and p rocess  con f igu ra t ions .  

This p a r t  of the  s t u d y  desc r ibes  the  r e su l t s  of the  four  p roces s  des ign  

cases  which were  cons ide red  in eva lua t ing  the capital  and o p e r a t i n g  costs  

for the  synfue l s  faci l i ty .  The special  s tud ies  p r e s e n t e d  in Volume V 

analyze the  impact of  the  coal supp ly  and  the  s i te .  

The synfue l s  feasibi l i ty  s t u d y  eva lua tes  four  p rocess  des ign  cases :  a Base 

Case and  t h r e e  a l t e rna te  cases .  

The Base Case is a coal-to-SNG p lan t ,  based  on ~Vestmoreland Resou rces ,  

Inc.  coal g e n e r a t i n g  expor t  power  and located at Site i .  The Self-  

suf f ic iency  Case assumes tha t  e l ec t r i c  power  is g e n e r a t e d  only for  inplant  

use  (no expor t  power ) .  The s i te ,  coal sou rce ,  and SNG p r o d u c t  are  i d e n -  

tical to the  Base Case.  The Coproduc t ion  Case var ies  the  p roces s  des ign  

• to coproduce  SNG and methanol .  Other  pa rame te r s  a re  ident ica l  to the 

Base Case. The Shell Coal Case is based  on p r o d u c i n g  the same amount of 

SNG as the  Base Case,  bu t  uses  Shell coal and Site 23 as the  bas is  for the 

.:lesign. Expor t  power  is also g e n e r a t e d .  
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3.1.1  Design Cons idera t ions  

Several  des ign cons idera t ions  apply  to all of the  cases .  

The faci l i ty  is des igned  to produce 125 him SCF/CD of SNG in the Base 

Case.  Addi t ional ly ,  the  faci l i ty  is des igned  to be expandable  to twice th i s  

size at a la te r  date .  Coal r e s e r v e s ,  water  s u p p l y ,  plot area  and location 

are adequate  to accommodate a 250 Mhl SCF/CD faci l i ty  with power genera t ion  

for expor t .  

In each ease the  p lan t  uses  the  bes t  available control  t echnology  to p ro tec t  

the  local env i ronment .  Par t icu la te  mat ter  and su l fu r  oxides are removed 

from flue gases ;  coal dus t  is  conta ined within closed convey ing  and s to rage  

sys tems .  

Environmental  c o n s t r a i n t s  imposed by  the n e a r b y  Nor the rn  Cheyenne  Indian  

Rese rva t ion ,  which has  an EPA des igna ted  Class I air  emissions control  

r equ i rement ,  necess i t a t e  the  location of the  syn fue l s  plant  away from the  

Westmoreland mine for the  coal supp ly  p roduc ing  250 rdM SCF/CD and expor t  

power.  Air emissions modeling ind ica tes  t ha t  a s ingle  125 MFd SCF/CD plant  

without  gene ra t i ng  expor t  power could be located at the  minemouth. This  

would r e su l t  in cons iderable  capi tal  s av ings  and should  be eva lua ted  d u r i n g  

the nex t  project  phase .  

The p lant  is  des igned  to achieve zero water  d i s cha rge .  Only in wet t ing  of 

the  solid wastes  to aid in the i r  hand l ing  and t h r o u g h  evaporat ion does any  

water  leave the  p lan t .  No deep disposal  wells are r equ i r ed  to inject  waste 

water .  All ponds are l ined to eliminate percolat ion loss .  

Solid wastes ,  depend ing  on the  case,  are d isposed  of e i the r  in  the  mine or 

adjaeent  to the plant  on a v i rg in  s i te .  The wastes  are d isposed in a 

c lay- l ined  subsu r face  conta inment .  The encapsula t ion  p r e v e n t s  the  wastes  

from be ing  subject  to leach ing  by  sur face  water  runof f .  5ionitoring wells 

will measure subsu r f ace  ac t iv i ty  and provide  ear ly  warn ing  to the potent ia l  

of contaminat ing water  aqu i fe r s .  
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3.1 .2  Base Case 

The p rocess  t echnology  is  desc r ibed  in  detail  for the  Base Case,  but  much 

is  common to all of  the  cases .  

The p rocess  des ign  is  based  on Lurgi  coal gasif icat ion technology  which 

has  been  p roven  in commercial ins ta l la t ions .  The l a rges t  Lurgi  t ype  

ope ra t ing  p lan ts  are in South Africa.  The Great  Plains Project  in North 

Dakota,  which is  v e r y  similar in des ign to the proposed  Crow Synfue l s  

p l an t ,  is be ing  cons t ruc t ed  at the  p r e s e n t  time us ing  lu rg i  de s ign .  

Ill addi t ion to coal gasi f icat ion,  Lurgi  technology  is used  for gas c leanup,  

l iquid b y p r o d u c t  p roces s ing ,  methanol s y n t h e s i s ,  and methanat ion.  The 

select ive  Rectisol  p rocess  removes carbon dioxide and su l fu r  compounds 

f~'om the cooled gas i f ie r  p roduc t  gas  and condenses  n a p h t h a .  Reetisol 

p roduces  an H2S-r ich  gas s tream which is  sui table  for Claus su l fu r  r ecov-  

e].~y. Air emissions modeling show tha t  the Rectisol CO2-r ich  gas s tream 

can not be d i rec t ly  ven ted  to the a tmosphere  because  of the  h y d r o c a r b o n  

conten t .  In s t ead ,  the  gas makes up a por t ion of the  fuel  u sed  in the p ro-  

cess  steam s u p e r h e a t e r .  Lurgi  l iquid b y p r o d u c t  p roces s ing  cons i s t s  of" 

gas l iquor  separa t ion ,  t a r  d is t i l la t ion,  naph tha  h y d r o t r e a t i n g ,  and pheno-  

s o l v a n .  The methanol used  in the  Rectisol uni t  is p roduced  b y  the Lurgi  

methanol s y n t h e s i s  p rocess  which has  been used  in commercial in s t a l l a~ons  

to p roduce  methanol from na tu ra l  gas .  The Great  Plains Project  will 

demonst ra te  the Lurgi  methanat ion p rocess  on a commercial scale.  

Other  l i cense r  technologies  are  used  in the p lan t .  Ammonia is  r ecovered  

from the  gas  l iquor by  the U.S .  Steel Phosam-W process .  The Sul fur  

Recovery  Unit incorpora tes  the Shell ADIP and Scot p roces se s ,  the  Claus 

p~:ocess and the Peabody-Holmes S t re t fo rd  p rocess .  The Texaco Par t ia l  

Oxidation p rocess  p roduces  addi t ional  "raw" s y n t h e s i s  gas from phenols ,  
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3.1.2 (Continued) 

oils and tars. Hydrogen production uses the Union Carbide Pressure 

Swing Absorption process, and oxygen production uses proven technology. 

Davy-McKee provided a package with preliminary technical information for 

their Saarberg-Hoelter flue gas desulfurization process. 

The ut i l i ty and offsite units are similar to conventional refinery systems 

designed by Fluor. 

3.1.3 Comparisons 

The following sections depict the various parameters that were evaluated 

and the resulting comparisons. 

3.1.3.1 Coal Feed Comparison 

Coal analyses for the four cases are presented in Table 3 .1 .3- I ,  and coal 

feeds for the four cases are presented in Table 3.1.3-2. The f i rst  three 

cases are based on coal from Westmoreland's operating Absaloka mine and 

the fourth case is based on coal from Shell's proposed Youngs Creek mine. 

The price per ton of delivered coal for the Power Self-sufficiency Case 

does not allow for disposal of the excess fines. A substantial cost could 

be incurred if no market is available for the excess fines. 

The coal analyses data reflect three items which favor the Shell coal - -  

lower ash content, lower sulfur content and higher calorific value. The 

latter is the most significant because it results in 4 percent less coal 

required for the Shell coal to produce the same gas product. This is 
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3.1.3.1 (Continued) 

depicted in Table 3.1.3-2. The lower ash quant i ty reduces solid waste 

.disposal costs, and the lower sulfur percentage reduces overall sul fur 

emissions; however, the latter two do not signif icant ly impact the overall 

economics. 

Even though less coal is required for the Shell Coal Case, the Shell coal is 

more expensive at the mine. "The higher cost at the mine more than 

offsets the transportation costs associated with the other cases which use 

Westmoreland coal. 

Water for the project is supplied from the Bighorn River. Although water 

requirements vary between winter and summer conditions, approximately 

10,000 acre-feet are required per year for the 125 MM SCFICD faci l i ty.  

The pipeline for transport ing the water to the faci l i ty is sized for the 

~xpanded case (250 MM SCFICD). 

3.1.3.2 Product and Byproduct Summary 

The products and byproducts for the four cases are presented in 

Table 3.1.3-3. They reflect the methanol production in the Coproduction 

Case versus only SNG as in the three other cases. The quant i ty of 

products and byproducts from the Coproduction Case indicate a reduction 

in power export of 41 MW. The ~ ~.rgy equivalent of the coproduced StaG 

and methanol versus the SNG in the Base Case is 5815 million Btu per 

hour versus 5615 million Btu per hour respectively, l~laphtha production is 

.:onsiderably less for the Coproduction Case. The reduction in naphtha 

results because less tar oil is upgraded with the elimination of the CO 

shift uni t  in the Coproduction Case. The increase in naphtha production 

in the Shell Coal Case is a characteristic of the coal. 
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3.1.3.2 {Continued) 

The efficiency for the Coproduction Case is lower than for the Base Case. 

The efficiencies are comparable for the Base Case and the Shell Coal Case. 

The reduction in power production raises the efficiency considerably for 

the Self-suff iciency Case. 

3.1.3.3 Capital Cost Summary 

The capital costs are based on a combination of capacity factoring, 

machinery and equipment factor ing,  and detailed estimating techniques. 

Each uni t  is priced on a Direct Field Cost basis for each case. Overall 

costs are summarized in Table 3.1.3-4.  

This table summarizes the capital costs for each case exclusive of financing 

costs and interest dur ing construct ion {IDC). The Base Case reflects a 

3 percent lower capital cost than the Shell ~oal Case. The increased 

Shell Coal Case capital costs ref lect the additional water pipeline, access 

roads and site preparation costs required for Site 23. Also, increased 

capital costs result because of additional power generating facilit ies for the 

Shell Coal Case. Because the Shell Coal has a higher heating value, less 

coal is required to supply the inplant energy consumption, therefore a 

corresponding greater power export  results. 

Comparing the Base Case and the Power Self-sufficiency Case, the capital 

cost difference is $364.9 million to produce an additional 283.2 MW of 

power. This is $12881kW which is comparable to the installed cost for new 

coal f ired power generating faci l i t ies. 

For the Coproduction Case, the capital costs are very similar to those ot 

the Base Case. 
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3.1.3.3 (Continued) 

In summarizing the capital cost analysis, the Self-suff iciency Case 

represents a signif icant ly lower capital requirement than the other three 

cases. However, i t  does not result in any export  power, and i t  does not 

consume all of the coal fines that are generated in the coal preparation. 

The Coproduction Case is only sl ight ly more costly than the Base Case and 

produces sl ight ly more product on a Btu basis but produces less bypro-  

duct in the form of power and naphtha. The Shell Coal Case has a higher 

capital cost than the Base Case because of the longer water pipeline and 

access roads and the higher site preparation costs due to the rougher 

topography at Site 23, 

3. I .  3.4 Operation Cost Summary 

The operating costs for the four cases are presented in Table 3.1.3. -5.  

Review of the operating costs shows the highest operating costs for the 

Shell Coal Case primari ly because of the higher coal costs and higher 

water pumping costs associated with the longer water pipeline for Site 23. 

The Self-sufficiency Case is a simpler plant requir ing fewer operating 

personnel and less overall maintenance labor and materials. The Base Case 

and Coproduction Case are very similar in operating costs. 

To evaluate the net operating costs for the four cases, a comparison of the 

byproduct revenues is analyzed. Table 3.1.3-6 summarizes the expected 

annual revenues for each case. Examining the byproduct credits, the 

Shell Coal Case has the highest value because of the greater quant i ty of 

naphtha and export power produced. The Self-suff iciency Case byproduct  

value is much less than the other cases because there is no export power 

credit .  The Coproduction Case is  lower than the Base Case reflecting the 

reduction of naphtha and power export.  
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3.1.3.6 (Continued) 

The results of combining the annual operating costs with the byproduct 

credits for the four cases studied are summarized in Table 3,1.3-5. The 

lowest net annual operating costs are reflected in the Shell Coal Case. A 

discounted cash flow analysis is necessary for each of the four cases 

studied to determine which case has the lowest cost of service. The dis- 

counted cash flow analyses along with various sensitivity analyses are 

presented in Volume I I I ,  Financial and Legal Analysis and is also 

summarized in Section 3.2 of this volume. 

Additional information required to perform the economic evaluations as 

well as to provide a portion of the basis of design is presented in 

Table 3.1.3-7. It presents the production schedule and onstream factor 

for each of the cases. Also required, the cash disbursement schedules 

are presented in Table 3.1.3-B. The cash flow corresponds to the project 

master schedule included in the Management Plan of Volume I, Executive 

Summary. 
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TABLE 3.1.3-7 

PRODUCT PRODUCTION SCHEDULE 

Base Case 

Self-Sufficiency Case 

Shell Coal Case 

Coproduction 

Case 

First Gas into Pipeline 

First Methanol to Sales 

Full Production 

1989 SNG Production (1) 

1989 Methanol Production (3), (4) 

1990 - 2013 SNG Production 

Per year 

1990 - 2013 Methanol Production [3),  (4) 

per year 

2014 SNG Production (1) 

2014 Methanol Production (3), (4) 

SNG Heating Value (2) 

Onstream Factor 

Plant Production, per stream day (1) 

per calendar day (1) 

1/1/89 

711/89 

30,688 

45,625 

22,813 

980 

332 

137.5 

125 

1/1/89 

1/1/89 

7/1/89 

14,973 

834,000 

22,348 

1,250,000 

11,174 

622,000 

980 

332 

67.3 

61.2 

NOTE: 

• 

2. 

1 

4. 

Gas Production in MM SCF (Million Standard Cubic Feet) 

SNG Heating Value in Btu/SCF (Bri t ish thermal units per standard 

cubic foot) 

Methanol production in short tons-(short  ton is 2000 Ib.) 

Methanol heating v a l u e -  9740 Btu/ Ib 

3-15 



{.) 

(/I  
L.) 

u E~ 

L) 0 t",l 

,C 

LU 
...I 
CO 

F" 

LU u~ $.. 
tO 

0 o 
l..u r-~ 
-r" 

oo 

0 
._I .,-' 
l.J. $" {0 

• -r (~ 
u~ 
,< .,-, 

U 

~_. ® - 

¢) 
U'I 

• 

¢) 

tO 

u~ U~ 
tO 

~.. ~._ P4~ ~ ~,~ 0-~ u'~ ¢0 ~ ¢~ (~  O0 r~  t ~  ~ ~,D 

==- 

C'4 

~ ~ L L L ~ L ~ L ~ 
m m m m m ~ m ~ m ~ 

3 - 1 6  



P 

S. 2 FINANCIAL ANALYSIS 

3.2.1 In t roduc t ion  

The Crow Tribe of Indians (Crow) has abundan t  na tura l  r e sources  wealth. 

Much of th is  is in the form of coal. The Crow have  leased some of the 

coal l ' e se rves  to Westmoreland Coal Company and Shell Oil Company in 

exchange  for royal ty  income rece ived  when coal is sold. Softness  in world 

e n e r g y  markets  and r educed  consumption of electr ical  power has led to 

su rp lus  coal capaci ty in wes te rn  regions  of the  U.S.  As a resu l t ,  the  

demand for coal from these  leases is soft and coal sales to outs ide  par t ies  

are l ikely to remain at low levels  for a long per iod into the fu tu re .  

In o rde r  to obtain signif icant  Tribal  income from sales of coal, the  Crow 

look to the  development  of energ~y projec ts  on the  Crow Tribal lands which 

would use  this  coal. To explore  the  uses  for Crow coal, the  Crow Tribe 

has conduc ted  two feasibil i ty s tud ies ,  the f i rs t ,  which has been  completed 

pr ior  to this  r epor t ,  was for an e lectr ic  powerplant  project  to be buil t  on 

the  Crow Tribal lands .  The major focus of this  second repor t  is on the 

l ikely financial  s t r u c t u r e  and financial  resu l t s  u n d e r  this  s t r u c t u r e  of a 

major synfuels  project  on Crow land.  

3.2.2 Financing  a Major Energy  Development Project 

While the  Crow Tribe has wealth in the  form of na tura l  r e sou rce s ,  unless  

the Crow could sell some of these  r e sou rces ,  capital n e c e s s a r y  for r e source  

development  must come from outs ide  sources .  The Crow, for example,  

cannot  borrow f u n d s  agains t  the i r  coal r e s e r v e s .  The r e s e r v e s  alone do 

not p rov ide  a stream of cash to the  Crow Tribe with suff ic ient  ce r t a in ty  

that  a l e n d e r  would be a s su red  tha t  the  debt  will be repa id .  
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3.2.2 (Continued) 

The Crow must therefore  obtain the capital necessary  for resource 

development from outside par t ies .  This capital must be,  in pa r t ,  in the 

form of equi ty  or r isk  capital which will be invested by pr ivate  par t ies  

seeking a r e tu rn  on the capital. 

To effectively deal with potential inves tors  who will provide the financial 

resources to develop coal resources ,  the  Crow must unde r s t and  the 

available feasible financial s t ruc tu res ,  potential r e tu rns  to both inves tors  

and the Crow Tribe and what r i sks  must be borne by potential  inves tors .  

Unders tanding these  factors,  which an inves tor  will s tudy  in determining 

whether or not to inves t ,  defines the lat i tude which the Crow Tribe has  in 

negotiat ing successful ly to accomplish such a project.  

3 .2 .2 .1  General Financing Considerations 

There are two general  approaches to f inancing a major project of the type  

anticipated in the case of ei ther  the electric power plant or the synfuels  

project.  The f irs t  approach is where the project sponsors raise capital on 

their  own account and provide tha t  capital to construct  and operate the 

project .  In the second approach,  the project i tself  is used as the basis  

for r a i s i n g  some of the project 's  capital requirements .  In this  case, which 

is called "Projeet Financing",  funds  are borrowed against  the project 's  

ability to meet debt  payments.  

In project f inancing,  the project ,  including specific project asse t s ,  and not 

the general  credit  of a corporation, serves  as the collateral for the loan. 

In this  case the project would typical ly be financed with a mixture of debt 

and equity funds .  The focus of this  s tudy  is on project f inancing of the 

synfuels  project.  
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3 .2 .2 .2  S.ynfuels Project  

Al though a number  of f inancial  s t r u c t u r e s  are possible  for the  s y n f u e l s  

p ro jec t ,  the  most feasible  is  one where the U .S .  Syn the t i c  Fuels  

Corporat ion (SFC) p rov ides  loan gua ran tees  and pr ice  gua ran t ees  to the  

p ro jec t .  Under  a Government  gua ran t ee ,  l ende r s  will look to the  

Government ,  and not to the  p ro jec t ,  in the even t  tha t  the  project  cannot  

meet repayment  of i n t e r e s t  and pr inc ipa l .  The Government  ~n t u r n ,  u n d e r  

t hese  c i rcumstances ,  will foreclose on i ts  col la teral ,  the project  i t se l f .  

Project  sponsors  can the re fo re  achieve t rue  project  f inanc ing  with a SFC 

g a a r a n t e e .  

Under  the  Syn the t i c  Fuels  Corporat ion enabl ing  legis la t ion ,  the  SFC can 

only gua ran t ee  up to 75 pe rcen t  of the  project  cos ts .  The balance of the  

funds  est imated to be on the o rde r  of $750 million must be provided  b y  

p r i va t e  pa r t i c ipan t s .  

Tihe p r iva te  pa r t i c ipan t  would normally provide  funds  in the form of 

e q u i t y .  To make th i s  project  a t t r ac t ive  to potent ia l  equ i ty  i n v e s t o r s ,  the  

S]FC would need to s t r u c t u r e  a t r ansac t ion  wl~ich p rov ides  suff ic ient  r e t u r n  

w:Lth limited r i sk  to the  equ i ty  i n v e s t o r .  The Crow Tr ibe  would also need 

tc p rovide  suff ic ient  comfort to i nves to r s  tha t  the  pro jec t ,  as it  might be  

p roposed  to the  SFC, will be permi t ted  to proceed as p lanned .  

3 .2 .3  Requi rements  for  Proceeding  With the Project  

TO accomplish a major e n e r g y  pro jec t ,  the  f inancial  ac t iv i t ies  can be 

divided into  four major time phases .  In the  f i r s t  phase ,  the potent ia l  

pro jec t  sponsors  s t u d y  the  f inancial  and economic feas ibi l i ty  of the  p ro jec t .  

Once feas ib i l i ty  is  de termined and the sponsors  decide to proceed ,  the  

second phase  inc ludes  e s t ab l i sh ing  the  management organizat ion of the  

p ro jec t ,  ident i f ica t ion of sponsor s ,  i d e n t i f y i n g  l ende r s  and ob ta in ing  

3-19 



p 

3.2.3 (Cont inued)  

financial commitments.  This can p roceed  in t andem with detai led e n g i n e e r -  

ing  and re f in ing  the cost es t imates .  Dur ing  the  second phase ,  the  spon-  

sors  beg in  to o rde r  equipment  with long lead times for p rocuremen t .  In the  

th i rd  phase ,  cons t ruc t ion  and s t a r tup  take place with the  act ivi t ies  of the  

project  monitored to ant icipate cost o v e r r u n s  and delays .  In the  final 

phase  the  project  commences opera t ions  and genera tes  r e v e n u e s .  

As the project  passes  t h rough  each phase ,  the  financial  r equ i remen t s  

inc rease .  For the synfuels  p ro jec t ,  at the  f i rs t  phase  the  sponsors  will 

spend  $5 to $15 million. At the  second phase ,  before  cons t ruc t ion  is 

s t a r t ed ,  at least  $50 to $100 million will be spen t .  To complete des ign  and 

cons t ruc t  the  project  a total of approximately $3 billion will be spen t .  The 

r equ i r emen t s  for funds  to be spen t  in this  manner  is a major obstacle for 

the projec t .  The sponsors  must s p e n d  in excess  of $50 million before  they  

know with any ce r ta in ty  what the  project  will cost .  Before the  $50 million 

is spen t  the  sponsors  will ins is t  tha t  t hey  have clear  r i gh t s  to the  project  

site and the  re la t ionship  with the  Crow Tribe is f ixed.  This means that  

all approvals  and agreements  will have  negot ia ted  with the  Crow Tribe in a 

manner  such tha t  the  approvals  and agreements  cannot be r e v e r s e d .  

3 .2 .3 .1  Obtaining Equity Sponsors  

In cons t ruc t i ng  and opera t ing  a project  on Crow Tribe land ,  potential  

i nves to r s  and l ende r s  to the  project  will ins is t  that  the  economics of the 

project  and  the  ability to p roceed  with the  project  will not be a l tered by 

actions of the  Crow Tribe,  s u b s e q u e n t  to the  commencement of the second 

phase  of act ivi t ies  prev ious ly  out l ined.  The details  of accomplishing this  

are a d d r e s s e d  in the  legal s t udy .  However,  to be successfu l  in a t t r ac t ing  

a group of equi ty  i nves to r s ,  the  Crow Tribe must add re s s  the  actions 

which the  Tribe needs  to take to make this  project  a t t rac t ive  to potential  

project  sponsors  at the  end of this  feasibil i ty s tudy .  
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3.2 .3 .1  (Cont inued)  

The Crow Tribe needs  to take the n e c e s s a r y  s teps  in advance  of nego t ia t -  

ing with potent ia l  sponsors .  These  cons is ts  of: (1) e s t ab l i sh ing  the  legal 

framework for nego t ia t ing ,  approv ing  and s ign ing  agreements  which cannot  

be r e v e r s e d  by  s u b s e q u e n t  uni lateral  Crow Tribe action and allowing the 

Crow Tribe to be sued  u n d e r  these  agreements ;  (2) es tab l i sh ing  a legal 

mechanism where  the  Tribe agrees  not to impose any s u b s e q u e n t  tax on 

the project ;  and (3) es tab l i sh ing  the  manner  in which the  Tribe would be 

willing to par t ic ipa te  in the  project .  

3.2.4 Available Federa l  Financial Assis tance For Synthe t ic  Fuels 

The economics of the  synfuels  project  are such tha t  the  project  r e q u i r e s  

:financial ass is tance  from the SFC. The maximum total financial l iabili ty of 

• the SFC to a s ingle  project  at any point  in time is $3 bill ion. This would 

i.nclude any past  payments  to the project .  This $3 billion limit inc ludes  

awards made in the  form of a s ingle  incen t ive  type  or more than  one type  

of incen t ive  such as a loan guaran tee  and a pr ice  guaran tee  p rov ided  to 

the  same projec t .  

This s tudy  ant ic ipates  that  the  project  will r e q u e s t  two Ibrms of financial  

ass is tance:  loan gua ran tees  to f inance cons t ruc t ion  and p roduc t  pr ice  

guaran tees  following s t a r tup .  The loan guaran tees  are r e q u i r e d  to r educe  

the  completion and performance  r i sks  in the  project  d u r i n g  the  cons t ruc -  

tion phase  and to supplement  the  pr ice  guaran tee  du r ing  the  ope ra t ing  

per iod .  Subsequen t  to cons t ruc t ion ,  pr ice  guaran tees  assure  a specif ied 

[3inimum pr ice  level .  

~?he SFC has the  au thor i ty  to guaran tee  i00 pe rcen t  of the  pr inc ipal  of 

loans approved  by  the SFC. Such gua ran t ee s  cannot  exceed  75 pe r cen t  of 

the  initial  es t imated cost of the  project .  The SFC also has the au thor i ty  

to f inance cost o v e r r u n s  beyond  the amount of the  total project  cost 

Elpeeified in p rov id ing  the  initial award,  but at a dec reas ing  pe rcen t age  of 

the  amount of the  o v e r r u n .  
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The SFC is also authorized to enter  into p r i ce  guarantees .  The law 

requires  that  price guarantees  cannot be based on a cost-plus arrangement 

or any variat ion thereof  which guarantees  a profit  to the project.  The law 

specifically excludes a cost of service tar i ff  from the definition of cost-plus 

types of loan guarantees .  SFC is also requi red ,  in awarding price 

guarantee contracts ,  to establish a specified sales price at the level which 

would provide the minimum subsidy determined by SFC to be necessary  to 

provide adequate incentive for the project.  

3.2.5 Crow Synfuels Project Financial Structure  

The project organizational s t ruc ture  options are principally determined by 

the tax benefits  of the project.  If the project is financed on a non- 

recourse basis with a government guarantee,  the in teres t  deduetabil i ty 

contr ibutes  to the tax benefits  without liability for the debt appearing on 

the firms financial statements.  

The tax benefits  under  the project are the I0 percent  Investment Tax 

Credit ,  in te res t  deductions dur ing construct ion (if the project is 

leveraged) and accelerated depreciation deduct ions  dur ing  operat ions.  

Most of the project 's  assets would be "5 year  p roper ty"  under  the recent ly  

enacted tax law changes.  

The 10 percent  Energy Tax Credit is only available if by January l ,  1983: 

(1) all engineering studies were completed in connection with construction 

and (2) the project has applied for all environmental and construct ion 

permits also by January 1, 1983 and (3) before January  1, 1986 the pro-  

jeer has entered into binding contracts  for the acquisit ion, construction or 

erection of equipment specially designed for the project and the aggregate 

cost of that  equipment is at least 50 percent  of the cost for all such 

project equipment. The synfuels  project cannot meet this timetable. 
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The project  can be organized as a corpora t ion ,  p a r t n e r s h i p  or a joint 

v e n t u r e .  The typical  form of a project  of  this  na tu re  is a joint v e n t u r e  of 

tlhe pa r t i c ipan t s .  Under  th is  joint v e n t u r e ,  a subs ida ry  corporat ion of 

each of the  sponsors  would be set for th in an opera t ing  agreement  which 

would appoint  one sponsor  as the  project  opera tor .  This agreement  would 

p rov ide  for sha r ing  of expenses ,  allocations of product ion  or r e v e n u e s ,  

assumptions of the  obligations of a defau l t ing  p a r t n e r  and a vot ing  method 

fl~r making major project  decisions and changes .  The ex i s t ence  of th is  

ope ra t ing  agreement  is one measure of project  maturi ty  u n d e r  the SFC 

evaluat ion p rocess .  

3 .2.6 Financial Character is t ics  of  the  Project 

3 .2 .6 .1  Project Costs 

The project  capital cost for each of the cases s tud ied  are shown in 

Section 3.1,  Table 3 .1 .3-4 .  Opera t ing  costs  and the  t iming of capital 

inves tment  are shown in Tables 3 .1 .3-5 and 3 .1 .3-8 .  These  costs  are 

e x p r e s s e d  in 1982 dollars and are escala ted  for the financial  evaluation to 

de termine  actual dollars to be spent .  In the  case where the  project  is 

f inanced t h r o u g h  loan guaran tees ,  the  project  costs will ref lect  these  

capital costs  plus  i n t e re s t  du r ing  cons t ruc t ion .  

Tihe four  cases examined are d iv ided into two se ts .  Tl~e f i rs t  cases 

examine pro jec t s  with subs t i tu te  na tu ra l  gas (SNG) as the  pr incipal  

p roduc t .  The four th  case examines coproduct ion  of methanol and  SNG. 

The t h r e e  SNG Cases are:  the  Base Case in which the  project  would 

uti l ize Westmoreland Coal and produce  excess  e lec t r ic i ty ;  the  Self-  

Suff iciency case,  where the project  is assumed to produce  only enough  

e lec t r ic i ty  for self  use;  the  th i rd  case examines  an a l te rna t ive  si te  for the  

project  ut i l iz ing Shell Coal. 
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3 .2 .6 .2  Cost of SNG 

The overal l  economic v iab i l i t y  of t h i s  project  depends  on the  cost of gas  at 

the  synfue l s  p lant  s i te  (ca l led  the  plant  ta i lgate  pr ice)  and the  cost of 

de l ive r ing  the  gas  to Cal i forn ia .  If th is  cost  is  competit ive with 

a l t e rna t i ve s ,  t hen  the  p ro jec t  i s  economically v is ib le .  

To determine what th i s  cos t  would be ,  a ser ies  of assumpt ions  were 

developed and the  economics of the  project  were examined u n d e r  these  

assumpt ions .  In addi t ion  to the  capital  and ope ra t ing  cos t s ,  addi t ional  

assumption used  in the  model are shown in Table 3 .2 .6 -1 .  Escalat ion 

assumpt ions  used  a re  those  p r o v i d e d  in the California E n e r g y  Commission's 

forecas t  shown in Table 3 . 2 . 6 - 2 .  

The economic scenario r e f l e c t e d  in these  assumptions is  one of g radua l ly  

dec l in ing  inf la t ion .  I n t e r e s t  r a t e s  are  assumed to s tay genera l ly  at t oday ' s  

assumed sp read  over  in f la t ion  and  g radua l ly  reduce with the decline in 

inf la t ion .  

To determine whe the r  t h i s  p ro jec t  i s  f inancial ly a t t rac t ive  to po ten t ia l  

i n v e s t o r s ,  a f inancia l  model was c r e a t e d  to examine the  overall  economics of 

the  pro jec t .  This  a n a l y s i s ,  which  i s  sometimes called life cycle cost  

ana lys i s ,  uses  the  computer  model to f ind a l te rna t ive  base  pr ices  in e i t he r  

1982 or 1990 ( the  second y e a r  of ope ra t ions )  and determines the  ra te  of 

r e t u r n  to i n v e s t o r s .  Where a 1990 cost  i s  found,  the  inflat ion assumpt ions  

used  can be appl ied to de te rmine  t h e  equiva len t  1982 pr ice .  The ra te  of 

r e t u r n  is  ne t  of all t ax  b e n e f i t s  and  assumes tha t  all tax c red i t s  and 

deduc t ions  are  used  to of fse t  o t h e r  t a x  l iabil i t ies and taxable income of the 

i n v e s t o r .  

This  ana lys i s  does not c o n s i d e r  o t h e r  f inancial  charac te r i s t ics  of the  

project  which are impor tan t  to e q u i t y  i n v e s t o r s .  These include the effect  

on corpora te  r epor t ed  p r o f i t a b i l i t y ,  the  t iming of equi ty  r e t u r n s ,  the 

magni tude of the  cash  r e q u i r e m e n t s  and  the  f inancial  r i sks .  
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TABLE 3 . 2 . 6 - 1  

CROW SYNFUELS PROJECT 

ASSUMPTION USED IN INVESTMENT ANALYSIS 

I.  Gas i f ica t ion  Plant  

I n - s e r v i c e  - J a n u a r y  1, 1989 

P lan t  l ife - 25 y e a r s  

Book D e p r e c i a t i o n  - 25 y e a r s  (l ife o f  p l a n t )  

T a x  D e p r e c i a t i o n  - 5 y e a r s  - ACRS 

D e b t / E q u i t y  - 75/25 

Debt  T e r m  - 20 y e a r s  ( f i x e d  r a t e )  

Debt  I n t e r e s t  - 150 bas i s  po in t s  above  2 0 - y e a r  T r e a s u r y  bills at  t ime 

of  d r a w d o w n  

R e t u r n  on E q u i t y  - 15 p e r c e n t  rea l  r a t e  b a s e d  on DCF-ROE 

ca lcu la t ion  

Income T a x e s  - F e d e r a l  - 46 p e r c e n t  

Montana  - 6.75 

Ad Valorem T a x e s  and  I n s u r a n c e  - 2.5 p e r c e n t  of  p l a n t  i n v e s t m e n t  

( i n c l u d e d  in  o p e r a t i n g  cos t s )  

Tax C r e d i t s  - ITC - 10 p e r c e n t  

ETC - none  

Working  C a p i t a l -  2 mon ths  O&M 

Loan g u a r a n t e e  fee  - 1/2 p e r c e n t  o£ o u t s t a n d i n g  p r i n c i p a l  

S t a r t u p  P r o d u c t i o n :  

F i r s t  t e s t i n g  - Oc tobe r  1, 1988 

F i r s t  sale  to p ipe l ine  - J a n u a r y  1, 1989 

Maximum o p e r a t i n g  e f f i c i e n c y  (91%) - J u l y  1, 1989 

:[~otal 1989 SNG p r o d u c t i o n  30,688 MMCF 
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TABLE 3.2.6-1 (Continued) 

CROW SYNFUELS PROJECT 

ASSUMPTION USED IN INVESTMENT ANALYSIS 

Construction Schedule 

Procurement release 12/1/85 

Site Preparation 1 / 1/86 

Effective Start of 

Cons t ruc t ion  711/86 

Feeds tock  Requi rement  - 5.976 MM Tons Coal /yr .  

If. SNG Pipe l i ne  

I n - s e r v i c e  date  - J a n u a r y  1, 1989 

C o n s t r u c t i o n  p e r i o d  - 18 mon ths  

P lant  l i f e  - 25 y e a r s  

Average  daily flow af te r  Ju ly  1, 1989 - 125 MMCFD 

D e flnit ion s: 

1A - Site 1, Western Leg 

IB - Site 1, Rocky Mtn. Sys. 

2A - Site 23, Western Leg 

2B - SRe 23, Rocky Mtn. Sys. 

Cost Data ( T h o u s a n d s  of 1982 $'s)* 

1A 1B 2A 2B 
_ , , , ,  

Capital Inves tment  157,500 260,700 165,900 266,700 

Annual  Opera t ing  Exp. 300 500 300 500 

Working Capital 37.5 62.5 37.5 62.5 

*Source - Transpor ta t ion  S tudy  
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TABLE 3 .2 .6 -1  (Con t inued)  

CROW SYNFUELS PROJECT 

ASSUMPTION USED IN INVESTMENT ANALYSIS 

Financial  Data 

Federa l  Income Tax - 46 pe rcen t  

Montana Income Tax - 6.75 p e r c e n t  

D e b t / E q u i t y  - 70/30 

Debt I n t e r e s t  - 100 basis  points above  10-yea r  T r e a s u r y  Notes 

Equi ty  R e t u r n  - 2.5 pe rcen t  above deb t  i n t e r e s t  

ITC - 10 p e r c e n t  of cons t ruc t ion  cost  

Ad Valorem Taxes  - 1.5 pe rcen t  p lant  i n v e s t m e n t  

Book Deprec ia t ion  - 20 y e a r s - s t r a i g h t  l ine 

S ta r tup  p r o d u c t i o n  - see Gasification Plant  

III .  3rd Pa r ty  T r a n s p o r t a t i o n  Costs* 

1A 1B 2A 2B 

Capital Inves tmen t  - 21,100 - 21,100 

Annum Opera t ing  Exp.  56,700 50,300 56,700 50,300 

Gas Consumption 10% 1.4% 10% 1.4% 

IV. B y p r o d u c t  Sales 

Ammonia 

Naphtha  

Su l fu r  

Elect r ic i ty  

Unit Pr ice  Annual  Outpu t  

$235/Ton 25,500 Tons 

$268/Ton 65,100 Tons 

$ 60/Ton 28.900 Tons 

$ 4C/kWh 2.25 x 106rdWh 

Escalat ion Index  

Natura l  gas 

R o c k y  Mtn. Disti l late 

PPI 

Rocky Mtn. Wholesale 

Power Rate 

F i r s t  y e a r ' s  (1989) es t imated r e v e n u e  form b y p r o d u c t s  - $115.2 million 

(19825's).  

*Source  - T ranspor t a t i on  S tudy  

**Based on 125 MhICF/CD 
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3 .2 .6 .2  (Cont inued)  

The de l ive red  pr ice  in 1990 is shown in Figure 3 .2 .6-1  where  pr ices  and 

costs  a re  esca la ted  according to the  p rev ious ly  s ta ted  assumpt ions  p rov ided  

by the California Energy  Commission. The year  1990 is u sed  because  it is  

the  f i rs t  full yea r  of operat ions .  The equiva len t  plant  ta i lgate  pr ice  is 

shown in Figure  3 .2 .6-2 .  

These resul t~ are shown in tabular  form in Table 3 .2 .6-3  for  the Base 

Case. In o r d e r  to meet a minimum r e q u i r e d  real  ra te  of r e t u r n  on equi ty  

of 15 to 20 p e r c e n t ,  the  escalated rate  must be in the  r ange  of approx-  

imately 23 to 28 p e r c e n t .  Equivalent ly ,  to meet th is  r e t u r n  the  1982 plant  

tailgate SNG pr ice  must be in the range  of $6.00 to $7.00 at t he  b e g i n n i n g  

of 1982. This assumes that  the real pr ice  escalat ion p ro jec ted  by the  

California Energy  Commission holds t rue  t o g e t h e r  with the  o t h e r  assump-  

t ions used .  The r i sks  of this  project  could r e q u i r e  a h i g h e r  expec ted  

r e t u r n  by some sponsors  and  a h ighe r  1982 gas pr ice .  

Table 3 .2 .6-4  is a summary of plant  tai lgate cost of SNG assuming a 22 

pe rcen t  ra te  of r e t u r n  on e q u i t y  for the  four cases cons ide red  along with 

resu l t s  of a cost reduc t ion  case.  Prel iminary analysis  of  a plant  located at 

the  Westmoreland mine that  was power  se l f - suf f ic ien t ,  b u r n e d  the  l iquid 

b y p r o d u c t s ,  eliminated coal t r anspor t a t ion  cos ts ,  and made rio provis ion for 

fu ture  p lant  expans ion  (Cost Reduct ion  Case) could r educe  the  capital 

costs and ope ra t ing  costs compared to the  Self -suff ic ient  case .  Detailed 

inves t iga t ion  of th is  a l te rnat ive  is recommended for the  nex t  phase  of the  

project .  
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TABLE 3 .2 .6-3  

SNG PRICE VERSUS RATE OF RETURN 

BASE CASE WITH WESTERN LEG TRANSPORTATION 

Tailgate Tailgate Del ivered  Rate of 

Price 1982(a) Price 1990 Price 1990 Re tu rn  

$ 3.75 $ 7.02 $11.31 2.7% 

4.00 7.49 11.83 4.9 

4.25 7.96 12.35 7.1 

4.50 8.43 12.87 9.3 

4.75 8.90 13.39 11.5 

5.00 9.36 13.91 13.6 

5.25 9.83 14.42 15.7 

5.50 10.30 14.95 17.8 

5.75 10.77 15.47 19.8 

6.00 11.24 15.99 21.8 

6.25 11.71 16.51 23.7 

6.50 12.17 17.03 25.4 

6.75 12.64 17.55 27.2 

7.00 13.11 18.07 28.9 

7.25 13.58 18.59 30.5 

7.50 14.05 19.11 32.1 

7.75 14.51 19.63 33.6 

8.00 14.98 20.15 35.0 

8.25 15.45 20.67 36.4 

8.50 15.92 21.19 37.8 

8.75 16.39 21.71 39.0 

9.00 16.86 22.23 40.3 

(a) Price at the  beg inn ing  of 1982. 
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TABLE 3.2 .6-4 

SUMMARY OF SNG PRICES 

Case 

Base Case 

Self-sufficiency Case 

Coproduction Case* 

Shell Coal Case 

Cost Reduction Case 

Capital Cost 

$ million $ million 

Net Opera t ing  Cos t -of -Serv ice  

S/million Btu 

2,036.4 79.9 6.03 

1,671.5 127.5 6.37 

2,047.7 109.8 6..03** 

2,093.9 67.2 5.88 

1,288.1 109.3 5.20 

*Methanol pr ice  - $8.40 / million Btu 

**If methanol is sold on. a pa r i ty  with SNG, the  pr ice  would be $7.10 to 

7.20/million Btu.  

ROE = 22 pe rcen t  

1982 Price Basis 
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3 .2 .6 .3  Project  F inancin~ 

The f inanc ing  requ i rement s  for the  project  are  shown in Table 3 .2 .6 -5 .  

The assumed inf lat ion ra te  for cons t ruc t ion  costs  is the  overal l  genera l  

pr ice level  escalat ion shown p rev ious ly  in Table 3 .2 .6 -2 .  With inf la t ion,  

total  cons t ruc t ion  costs  equal  $3.15 bill ion. The ana lys i s  assumes tha t  

75 pe rcen t  of total  project  costs  are f inanced b y  deb t .  Total project  costs  

inc lude  capi tal ized i n t e r e s t  of $518 million. There fo re ,  the  total  f inanc ing  

r equ i r emen t s  are approximate ly  $3.66 bil l ion.  Of th is  total  amount,  

75 pe rcen t  is funded  by  debt  with the balance paid b y  the  equ i ty  i n v e s -  

tor .  The equ i ty  r equ i rements  total  $916 million sp read  over  the  con-  

s t ruc t ion  per iod  as shown in Table 7 .2 .6 -5 .  

Under  p r e s e n t  tax  law, i n t e r e s t  deduct ions  and tax c red i t s  for qualif ied 

cons t ruc t ion  costs  are eligible for  use  d u r i n g  the  cons t ruc t ion  per iod.  

The avai labi l i ty  of these  tax benef i t s  reduces  the  net  equ i ty  inves tment  

d u r i n g  the  cons t ruc t ion  per iod  from $916 million to $394 million. 

3 .2 .6 .4  Price Guaran tees  

The r e su l t s  indica te  tha t  the  projec t  needs  pr ice g u a r a n t e e s  t oge the r  with 

the  loan g u a r a n t e e s .  The form of pr ice  gua ran tee  n e c e s s a r y  is  dependen t  

on the expec ta t ions  of potent ia l  sponsors  and the  r i sk s  tha t  t hey  are 

willing to take .  

The a t tachment  at the  end of th i s  sect ion shows the  pro jec ted  ope ra t ing  

r e su l t s  where the  project  rece ives  a plant  ta i lgate  pr ice  gua ran t ee  of $6.75 

pe r  million Btu at the  b e g i n n i n g  of 1982 and escala tes  with general  pr ice  

inf la t ion .  The overall  r e t u r n  on equ i ty  in th i s  case is  27 p e r c e n t .  The 

project  r e t u r n s  ini t ial  inves tment  u n d e r  th i s  case in 1991, the  t h i rd  yea r  

of opera t ion .  Book income before  taxes  becomes pos i t ive  in the following 

yea r  (1992). 
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3.2.6.4 (Continued) 

The $6.75 price is in tended to be representa t ive  of the level of price 

guarantee  necessary .  However, an assessment of the project r i sks  could 

lead potential  sponsors  to require  an even h igher  price guarantee.  

Although price guarantees  of th is  level or h igher  are necessary  to provide 

sufficient incentive to a t t rac t  inves tors ,  a problem arises in that  the SFC 

author i ty  is limited. The overall financial commitment to any project 

cannot exceed a total of $3 billion. Under the 75 percent  leverage case,  

$2.7 billion is  required for loan guarantees .  This leaves only $300 million 

available for price guarantees .  

The overall price guarantee funding requirement for price guarantees  is 

shown in Case C if SNG is priced in California at the forecasted crude 

price.  By the ten th  year  in the crude price case the SFC under  this  

formula would pay total out lays of $3.4 billion against  the SFC price 

guarantee .  Even if the project were pr ivate ly  f inanced,  or the loan 

guarantees  were provided only dur ing  the construct ion period, in the 

crude pr ic ing scenario the SFC could make price guarantees  for only 

9 yea r s .  Past the 9th year  the available $3 billion would be utilized. 

When the SNG is priced at the distillate level in California, the maximum 

forecasted cumulative payment under  th is  price guarantee  is $2.4 billion in 

1986. After this point,  the model assumes that  price guarantees  are 

repaid.  

In this  case also, the total loan guarantee and price guarantee author i ty  

exceeds the maximum $3 billion. Some nonguaranteed f inancing after  

s tar tup  would be necessary  to allow the SFC to make required projects 

under  the $3 billion ceiling. 
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3.2 .6 .4  (Cont inued)  

If p r iva te  l e n d e r s  are willing to take  the  r i sk  of some pr iva te  debt  to the  

pro jec t ,  and  addi t ional  equi ty  cont r ibu t ions  are available,  the  projec t  could 

be feasible.  It is not feasible if a 75 pe rcen t  loan guaran tee  is r equ i r ed  

t o g e t h e r  with adequa te  price gua ran tees  at today ' s  pr ice  levels  for na tura l  

gas.  

3 .2 .6 .5  Sens i t iv i ty  Analysis 

Sens i t iv i ty  analysis  was performed on a number  of var iables  in the  f inan-  

cial model. The resu l t s  of this  sens i t iv i ty  analysis  are shown in the  

following th ree  tables .  

Table 3 .2 .6-6  shows the  sens i t iv i ty  of the  project  to capital cost  escalat ion 

and to fai lure of the  project  to opera te  in the  f i rs t  yea r  of s t a r tup .  The 

s ta r tup  delay assumes that  the  plant  is in service  for tax purposed  but  

p roduces  ins igni f ican t  quant i t ies  of gas for sale. 

The sens i t iv i ty  of the  project  to escalation of coal p r ices  is out l ined in 

Table 3 .2 .6 -7 .  Unless a coal pu rchase  contract  can limit escalation of 

fu ture  real  coal p r ices ,  escalation of real  coal p r ices  will cause a moderate 

reduc t ion  in  r e t u r n s .  

AS shown in Table 3 .2 .6-8 ,  similar modest r educ t ions  in r e t u r n  will occur  

if  i n t e r e s t  costs  are  100 to 200 basis  points  h i g h e r  than  expec ted .  Higher 

levels  of i n t e r e s t  ra tes  would t end  to be accompanied by  d i f fe ren t  inflat ion 

assumptions .  Al ternat ive  inflation assumptions  were not examined.  

However,  if  rapid  inflat ion occurs  a f te r  s t a r t up ,  the  r e t u r n s  to the  

sponsors  will be grea t ly  enhanced .  
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TABLE 3.2 .6-6  

SENSITIVITY ANALYSIS 

EFFECT ON RATE OF RETURN OF COST AND OPERATING CHARGES 

50% Capital Failure to Operate  

Gas Price Base Case Cost Ove r run  1st Year 

4.00 5.0% -2.0% 3.7% 

4.50 9.3 1.3 7.3 

5.00 13.6 4.5 10.7 

5.50 17.8 7.5 13.8 

6.00 21.8 10.4 16.7 

6.50 25.5 13.3 19.5 

7.00 28.9 16.2 22.2 

7.50 32.1 19.0 24.6 

8.00 35.0 21.7 26.9 

TABLE 3.2 .6-7 

SENSITIVITY ANALYSIS 

EFFECT ON RATE OF RETURN OF VARIATIONS IN COAL PRICES 

Gas 

4. 

4. 

5. 

5. 

Real Coal Price Growth 

Price -2% -1% Base Case +1% +2% 

00 8.8% 7.2% 5.0% i .  7% -4.3% 

50 12.8 11.3 9.3 6.6 2.1 

00 16.8 15.4 13.6 11.2 7.7 

50 20.6 19.3 17.8 15.7 12.8 

6.00 24.3 23.1 21.8 20.0 17.6 

6.50 27.7 26.7 25.5 24.0 22.0 

7.00 30.9 30.0 28.9 27.6 26.0 

7.50 33.9 33.0 32.1 30.9 29.5 

8.00 36.7 35.9 35.0 34.0 32.8 
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TABLE 3 .2 .6 -8  

SENSITIVITY ANALYSIS 

EFFECT ON RATE OF RETURN OF VARIATION IN INTEREST RATES 

,~as Price Base Case +I00 Basis Points  +200 Basis Points  

4.00  5.0% 3.9% 3.0% 

4.50  9 .3  8 .1  6 .9  

5 .00  13.6 12.1 10.7 

5 .50  17.8 16.1  14.5 

6 .00  21.8  20 .0  18.3 

6 .50  25.5 23 .7  2 2 . 0  

7 .00  28.9 27 .2  25.5 

7 .50  32.1 30 .5  28.9  

8 .00  35.0 33.6  32 .0  

:|.2.6.6 Coproduct i0n  of Methanol and  SNG 

:['he f inancial  ana lys is  also examined the  case  where  methanol would be 

cop roduced  with SNG. If  the  demand for methanol  were  to grow such  tha t  

methanol  could be sold at a value subs tan t i a l ly  above i ts  comparable SNG 

Btu va lue ,  coproduc t ion  could be a viable  a l t e r n a t i v e .  

The ra te  of r e t u r n  of the  plant  u n d e r  a l t e r n a t i v e  methanol and  SNG pr ices  

is shown in Table 3 .2 ,6 -9 .  A methanol p r i ce  of $10 p e r  million Btu with 

SNG pr ices  at $6.00 pe r  million Btu p rov ides  an acceptable  ra te  of r e t u r n .  

If  methanol  p r i ces  were  to inc rease  from the  $10 p e r  million Btu level ,  

c oproduc t ion  of na tu ra l  gas could re su l t  in economic SNG pr i ces .  
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TABLE 3.2.6-9 

RATE OF RETURN 

OF COPRODUCTION OF SNG AND METHANOL 

UNDER ALTERNATIVE PROD'UCT PRICES (a) 

SNG Price (b) $5.00 $6.00 $6.38 $7.00 

Methanol Price (b) 

($1982) 
2.00  - 8 . 6  -2 .~  

4.00 1.3 5.7 

6.00 9.2 13.4 

8.00 16.7 20.6 

i0.00 23.7 27.2 

22.0 

2.1% 

10.0 

17.4 

24.3 

30.3 

(a) Assumes 75% debt  with inf la ted  dol lars  to calculate ra te  of r e t u r n  

(b)  SNG and Methanol Prices  in $/MMBtu 

3.2.7 Project  Risks 

The major r i sks  for financial sponsors  of the project  can be enumera ted  as 

follow s: 

. Project  abandonment  p r io r  to commencement of opera t ions  due to 

cost  o v e r r u n s ,  technica l  fa i lure ,  envi ronmenta l  regula t ions  or 

any other reason 

2. Delays in timing and cost  o v e r r u n s  du r ing  cons t ruc t ion  
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3.2.7 (Continue d) 

. Higher than anticipated operating costs, particularly feedstock 

costs and maintenance costs 

4. More onerous environmental requirement s than originally 

anticipated and accompanying h igher  cost 

5. The failure of the plant to meet designed output capacity 

6. Technical Obsolescence at some point in the future 

7. Technology failure 

8. Force majeure events including s t r ikes ,  etc.  

9. Higher than anticipated financing costs 

10. Availability of a market for the project output 

11. Lower than anticipated product pr ices  

12. Changes in tax laws 

These r isks  are present  under  any project financial s t ruc ture .  Alternative 

s t ruc tu res  shift  the r isk  among the Government and the private sector 

par t ic ipants .  An example of the differences in r isk  taking available from 

loan guarantees ,  as opposed to price guaran tees  only, can be viewed by 

realizing that  a non-recourse  loan guarantee  to the project typically resul ts  

in the Government taking the majority of the  r i sks  in all categories listed. 

Under a price guarantee  the Government takes only a par t  of the last r i s k  

listed, that  of the market price of the project ' s  products .  
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3.2.7 (Continued) 

Project cost overruns can be divided into two parts, real cost overruns 

and price escalation. Real cost overrun risk and the risk of construction 

delays will be shared by the equity sponsors and the SFC through the 

loan guarantee. If the price guarantee adjusts with inflation, the risk of 

cost overruns due to escalation will be mitigated to the extent of available 

price guarantee authority. 

The r isk of higher  than ant icipated operating costs will be shared by the 

equi ty sponsors and the SFC th rough  the loan guarantee .  The manner in 

which a price guarantee will operate could provide additional funds to 

cover higher operating costs. 

The r isk of h igher  costs or shutdowns resul t ing from environmental 

regulat ions will be borne in par t  by the equity sponsors and also by the 

SFC th rough  the loan guarantee .  

Failure of the project to meet capacity or delays due to technology adjust-  

ments are lessened by using commercially available technologies.  Process 

performance guarantees and const ruct ion guarantees  are expected to be 

available from major equipment vendors  and construction companies. To 

the extent  that  these guarantees  are inadequate this  r isk will be shared by 

the equi ty sponsors and the SFC. 

If inadequate demand resul t s  from al ternat ively available fuels at 

substant ial ly  lower pr ices ,  the equi ty  sponsors will be protected from this 

r isk in par t  by the loan guarantee  and to the extent  of available authori ty  

by  the price guarantee.  
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3.2.7 (Continued) 

Project sponsors bear  the r i sk  that  future  changes in tax law will provide 

less tax benefi ts  than cur ren t ly  available. For example, certain provisions 

of the tax bill recently passed by  the  Senate could lower the depreciable 

base by  50 percent  of the tax credi ts  taken.  Another bill cur ren t ly  before 

Congress would require that  in te res t  .be capitalized for tax purposes and 

amortized over  the first  10 years  of operations.  
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3.3 LEGAL SUMMARY 

3 . 3 . 1  E n v i r o n m e n t a l  Law 

3 .3 .1 .1  Ju r i sd ic t ion  

There  is  l i t t le  quest ion tha t  if  a s y n f u e l s  projec t  is  bui l t  on the Crow 

Reserva t ion  b y  an en t i ty  composed of t r iba l  and non t r iba l  i n t e r e s t s ,  both  

the federa l  government  and the t r ibe  would have  jur i sd ic t ion  to regu la te  

envi ronmenta l  elements of the project .  Much less  c lear ,  however ,  is  the  

quest ion whe the r  the  State of Montana would a s s e r t  ju r i sd ic t ion  over  such  

a project  and if  so, whether  i ts  claim would be val id .  

This  is an area  of the  law in which the  opinions  of the  United States  

Supreme Cour t ,  r ende red  dur ing  the pas t  t en  to twen ty  y e a r s ,  indicate  

tha t  many fac tors  are weighed in r each ing  a f inal  decis ion.  These  factors  

include:  

1) Is the  subject  area which the  s ta te  seeks  to r egu la t e  a l ready  

comprehens ive ly  regula ted  b y  the federal  government  or by  the 

t r iba l  government ;  

2) Does the  s tate  s ta tu te  i n t e r f e r e  with the  pu rposes  of federal  

s t a t u t e s  pe r t a in ing  to Indian t r i be s ;  

s) Does the s tate  s ta tu te  i n t e r f e r e  with the  Indian t r i be ' s  r i gh t  to 

se l f -government ;  

4) What is  the  h i s to ry  of t rea t ies  be tween the  United States  and the 

Indian  t r ibe  (Crow) and the  s t a t u t o r y  h i s t o r y  p e r t a i n i n g  to the 

Crow Indians ;  

s) To what S ta te - lnd ian  t r ibe  re la t ionsh ip  have the  Crows p r e -  

v i o u s l y  accommodated themselves;  
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3.3. I. 1 (Continued) 

6) Is t he  p r o j e c t  on  an  Ind ian  r e s e r v a t i o n ;  a n d  

7) What legitimate state interests are involved. 

Obviously these factors require an analysis of the specific state law in 

question. Such an analysis can be prepared only after a more detailed 

project proposal is in hand and the state's perspective is understood. 

Careful planning may well avoid protracted disputes regarding legal 

jurisdiction. 

3.3.1.2 Federal Permits 

The proposed synfuels project will be subject to numerous federal 

environmental regulations. Many of these regulations require the project 

to obtain a permit prior to commencement of construction or operation. 

The regulatory process for obtaining each permit will vary according to 

the type of permit required and the agency with jurisdiction. Typically 

the permit process takes several months at a minimum and in some 

instances can be as long as a year. Foremost among the environmental 

permits which will be necessary will be right-of-way permits from the 

Bureau of Indian Affairs, a hazardous waste permit, air quality permit, 

and water quality permit from the Envlronmental Protection Agency. 

In addition to the specific permits required by statute, the proposed 

synthetic fuels project must comply with the National Environmental Policy 

Act (NEPA). This will necessitate the preparation of an Environmental 

Impact Statement (EIS) considering the effects of the project on the 

environment. The lead agency for purposes of preparing the EIS and 

considering project impacts will most likely be the Bureau of Indian 

Affa i r s .  
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3.3 .1 .2  (Continued) 

In addition to NEPA and the specified permits ,  there  are several  other  

laws which could apply to the project .  These include laws governing 

mining, cul tural  resource protection,  fish and wildlife protection,  

archaeological resource protection, and the preserva t ion  of floodplains and 

wetlands.  

3.3. I. 3 State and Local Permits 

The most likely local government to asser t  jur isdict ion over any aspect of 

the project is Big Horn County.  Most of the Crow Reservation is within 

i ts  boundaries  as are the anticipated of f - reserva t ion  lay-down areas.  Big 

Horn County 's  jur isdict ion,  however, is subject  to two important Iimita- 

t ions: 1) the power of any county government to regulate  activities on 

Indian reservat ions  is wholly derived from the s ta te ' s  regula tory  power; 

and 2) as a matter of policy, Big Horn County does not enforce i ts  

ordinances on Indian lands .  The county might issue a permit for that  

portion of a facility built  off-reservat ion,  but  i ts  power is obviously 

limited. 

While it is unclear whether the State of Montana would asser t  jurisdiction 

over t h e  project ,  the state has enacted a large number of laws requi r ing  

t h a t  e n v i r o n m e n t a l  p e r m i t s  a r e  o b t a i n e d .  As w i t h  B i g  H o r n  C o u n t y ,  t h e  

state conceivably could i ssue  permits for any portion of the project located 

off - reservat ion.  Additionally, the re  is the potential  for the state to issue 

permits for purely  Indian activit ies located wholly within reservat ion 

boundaries  pursuant  to a delegation to the state of a federal permitt ing 

function.  
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3.3.1.3 (Continued) 

Aside from federal ly-delegated au thor i ty ,  state permitting laws include the 

Montana Environmental Policy Act and the Montana Major Facility Siting 

Act, as well as several water and floodway management acts,  water and air 

pollution laws, hazardous and solid waste management requirements ,  and 

laws protect ing historical and archaeological resources.  Permits pursuant  

to the Montana Strip and Underground Mine Siting Act and the Montana 

Strip and Underground Mine Reclamation Act might be needed in addition 

to prospect ing and geological permits .  

Some federal programs have been delegated in whole or in part  to the 

State of Montana for administrat ion.  Under none of these programs, 

however, does the state p resen t ly  issue permits on reservat ion land. 

While for several years  National Pollutant Discharge Elimination System 

(NPDES) permitt ing has been t u rned  over  to the stats ,  the EPA continues 

to issue these point source water d ischarge permits on reservat ion land. 

It is anticipated that  by the end of 1982, the state will have assumed 

federal permitt ing author i ty  for i ssu ing  PSD (air quality) and hazardous 

waste management permits.  

3.3.2 Regulatory Law 

The manufacture,  t ranspor ta t ion and sale of coal gas is not regulated by 

the Federal Energy Regulatory Commission (FERC) under the Natural Gas 

Act. The courts  have also clearly establ ished that the manufacture, 

t ransporta t ion and sale of coal gas, not commingled with natural  gas, is 

beyond the jurisdiction of the FERC. Therefore ,  the synfuels plant would 

not be within FERC jurisdict ion,  in addit ion,  the pipeline t ranspor t ing the 

SNG would not be within FERC jur isdict ion.  

3-60 



3.3.2  (Cont inued)  

FERC jur isdic t ion u n d e r  the  Natural  Gas Act would apply to the  coal gas 

once it is commingled with na tu ra l  gas.  This commingling of SNG with 

na tura l  gas would occur at t he  point  of i n t e r connec t ion  with a FERC 

regu la t ed  in t e r s t a t e  p ipel ine .  Once commingled, FERC au thor i ty  would 

have  to be obta ined for any s u b s e q u e n t  t r anspor t a t ion  or sale.  

The State of Montana does not have  any specific s ta tu te  to regu la te  na tura l  

gas pipel ines .  The re  does,  however ,  appea r  to be a s ta te  s ta tu te  which is 

wr i t t en  broadly  and could be ut i l ized as a basis  to regu la te  an in t r a s t a t e  

SNG pipel ine .  Under  this  s ta tu te ,  the  Montana Public Service Commission 

(PSC) has the  power to establ ish and enforce  ra tes  and regula t ions  for 

ga the r ing ,  t r a n s p o r t i n g ,  loading,  and de l i ve r i ng  c rude  petroleum,  coal, or  

the p roduc t s  t h e r e o f  by  pipeline ca r r ie r s  wi th in  the  s ta te .  This  language  

would seem "to apply  to an SNG pipeline s ince the  gas be ing  t r a n s p o r t e d  

will be the  product  of  coal. 

3.3.3 Water Law 

The proposed  projec t  when it is ope ra t ing  at i ts  full capaci ty  

(250 MMscF/cD) will r e q u i r e  approximately 20,000 a c r e - f e e t  of water ,  all 

of which is consumed.  The Crow Tribe u n d e r  the  r e s e r v e d  water  r i gh t s  

doct r ine  has more than  suff ic ient  water to meet the  demands of the  

projec t .  

:['he r e s e r v e d  water  r i gh t s  concept  was f i rs t  announced  by  the  Supreme 

Court  in 1908 in Winters v .  United States.  There in ,  the  Court he ld  that  

when a reserva t ion  is e s t ab l i shed ,  suff ic ient  water  to meet the  needs  of 

the  rese rva t ion  is deemed to ex is t .  These  needs  encompass pas t ,  p r e s e n t  

as well as fu tu re  uses  and is not  limited by  the  amount of water that  is 

ttctually used  at any given time. 
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3.3.3 (Cont inued)  

The Crow Tribe has water  available to it  for use by  the  project  in the  Big 

Horn River ,  Yellowtail Rese rvo i r  as well as the Little Bighorn  River and 

i ts  t r i bu ta r i e s .  Since the  Tr ibe ' s  r igh t  to these  waters  is based  on federal  

law, it does not have to apply  to the  State of Montana for a use permit .  

hioreover,  the  Tr ibe ' s  p r io r i ty  date  of 1851 is senior  to all o ther  use r s  

within the  r e spec t ive  wa te r sheds ;  t he r e fo r e ,  in times of shor tage  the  Tribe 

has the  r i gh t  to displace o the r  u s e r s  to meet its water  n e e d s .  

Al though the  quan t i ty  of water  the  Crow Tribe is en t i t led  to u n d e r  the  

r e s e r v e d  water  r igh t s  doct r ine  is not yet  de termined,  t he re  exis ts  more 

than  a suff icient  supply  of uncommit ted water in the  Big Horn River  and 

Yellowtail Reservo i r .  The Bureau  of Reclamation has acknowledged that  of 

the  s to red  water  in Yellowtail Rese rvo i r  approximately 98,000 ac re - fee t  per  

year  was r e s e r v e d  for the  i r r iga t ion  of agr icul tura l  lands  in the  Hardin 

Bench uni t .  That  i r r iga t ion  system has n e v e r  been  cons t ruc t ed .  Nonethe-  

less ,  in 1971, 30,000 acre feet  were  t r a n s f e r r e d  t en ta t ive ly  for indus t r i a l  

uses  for the  development  of Crow coal r e s e r v e s .  The 30,000 ac re - fee t  is 

no longer  committed to the  o p t i o n - p u r c h a s e  contract  for indus t r i a l  use  and 

it is t h e r e f o r e  fair to s tate  tha t  it at a minimum is available if needed  for 

the projec t .  

3 .3.4 Indian Law 

3 .3 .4 .1  Jur i sd ic t ion  and Regula to ry  Author i ty  

The proposed  s i t ing  of th is  projec t  on an Indian r e se rva t ion  along with the  

a t t endan t  envi ronmenta l  i s sues  ra ise  the  ques t ion  of which governmental  

ent i ty  has pr imary regu la to ry  control  ove r  the  development  as well as 

operat ional  phases  of the  p ro jec t .  The t h r e e  principal  governmental  

ent i t ies  of concern  here  are the  Crow Tribal  Council ,  the United States,  

and the  State of Montana. 
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3.3.4.1 (Continued) 

The Crow Tribal Council will have pr imary  r egu la to ry  respons ib i l i ty  

inasmuch as the  lands  and envi ronment  to be affected by the  project  lie 

within the  boundar i e s  of the r e se rva t ion .  However,  the  United States 

because  it must approve  the  project  in i ts  t r u s t ee  capacity for the  Crow 

Tribe and because  of cer ta in  federal  s t a tu tes  which apply on the  r e s e r v a -  

t ion will have  a s ignif icant  role.  The United Sta tes ,  t h r o u g h  the  

Department  of the  In te r io r ,  in de te rmin ing  whe the r  it should approve  the  

project  for the  Crow Tribe will have  to comply with the  National Envi ron-  

mental Policy Act of 1969. In addi t ion,  cer ta in  permits  will have  to be 

obta ined from the  Environmental  Protect ion Agency.  These  will be permits  

r e q u i r e d  by  the  Clean Air Act, t he  Clean Water Act and the  Resources  

Conservat ion and Recovery  Act. 

It will be ex t remely  important  to involve pe r sonne l  from these  r e spec t ive  

federa l  agencies  at the beg inn ing  and t h r o u g h o u t  the  developmental  phase  

of the  project  so as to minimize any permit  de lays .  Al though the  State of 

Montana does not have d i rec t  r egu la to ry  control  ove r  the  p roposed  projec t ,  

it is advisable to inc lude  r e p r e s e n t a t i v e s  of the  s ta te  on an adv i so ry  basis .  

Having state  inpu t  may prec lude  the  fi l ing of court  actions which would 

only se rve  to delay the  project .  

Once the  pro jec t  is approved  and all r e q u i r e d  federa l  permits  are  ob ta ined ,  

o the r  than  wha tever  federal  ove r s igh t  of the  permits  is  r e q u i r e d ,  the  Crow 

Tribal Council will have  primacy.  

3 .3 .4 .2  P ledg ing  Trus t  Assets  as Collateral 

The Crow Tribe has  subs tant ia l  real  p r o p e r t y  asse ts  which could be used  

or  committed in some form to help f inance  its share  of the  pro jec t .  These  

asse ts  consist  of t imber ,  water ,  surface  lands ,  and depos i t s  o f  coal, 
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ben ton i t e ,  oil and gas .  The coal deposi t s  alone consis t  of approximate ly  17 

billion tons ,  of which ,  i t  is es t imated 6 to 7 billion tons  u n d e r  today ' s  

economic condi t ions  is s t r i ppab le .  

However ,  t hese  asse t s  cannot  be a l iena ted ,  mor tgaged  or  p ledged  without  

the  approva l  of the  Uni ted Sta tes .  As t r u s t e e  for the  Crow Tribe  the  

United States  must approve  such  act ions a f fec t ing  t r ibal  p r o p e r t y .  The 

execu t ive  b r a n c h  is c h a r g e d  with th is  respons ib i l i ty  bu t  it can only act in 

accordance  with federa l  s t a t u t e s .  That  i s ,  un l e s s  Congress  has  ve s t ed  b y  

s t a tu t e  in the  execu t ive  the  au tho r i t y  to app rove  the  disposi t ion of t r iba l  

p r o p e r t y ,  such  a disposi t ion is inva l id .  See,  25 U . S . C .  § 177. 

Because  of th is  l imitat ion,  for the  p u r p o s e  of p l edg ing  or a l ienat ing t r iba l  

p r o p e r t i e s  to help f inance th is  project  only ce r t a in  specif ic s t a tu te s  are  

avai lable .  One is 25 U . S . C .  § 415 which au thor i zes  the  execu t ive  b r a n c h  

t h r o u g h  the Depar tment  of the  i n t e r i o r  to app rove  the  l eas ing  of t r iba l  

l ands  for  b u s i n e s s  p u r p o s e s  and the use  of n a t u r a l  r e s o u r c e s  in connect ion  

with the  opera t ion  of such  a lease .  U n d e r  such  a lease the  Crow Tr ibe  

could commit coal and water  to the p ro jec t .  A l t e rna t ive ly ,  the  Tr ibe  could 

lease coal r e s e r v e s  u n d e r  the  1938 Mineral Leas ing  Act and b y  the  lease 

t e rms  have  the  coal ded ica ted  to the  p ro jec t .  Also available is the  Act of 

May 19, 1958 which au tho r i zes  the  S e c r e t a r y  of the  In t e r io r  to approve  the  

sale or exchange  of r e s t o r e d  t r iba l  l ands  in the  so-cal led "ceded  a r e a . "  

This Act appea r s  to permit  the  d i rec t  sale or mor tgag ing  of lands  acqu i r ed  

p u r s u a n t  to i t .  

3 .3 .4 .3  Bus iness  and Tax Sta tus  

Beeause  of ce r ta in  tax immunit ies  en joyed  by  the  Crow Tr ibe  as a g o v e r n -  

ment ,  the method of ownersh ip  of the  project  be tween  the  Tr ibe  and the  

o t h e r  pa r t i c ipan t s  needs  to be closely examined.  The Crow Tr ibe  as a 
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government  eon t inues  to re ta in  the i n h e r e n t  powers  to impose taxes  on 

act ivi t ies  wi th in  i ts  jur i sd ic t ional  b o u n d a r i e s .  And as a governmen t  it also 

is immune from federa l  and s ta te  taxat ion s t a tu t e s .  

T h u s ,  income de r ived  from t r ibal  lands  and minerals he ld  in t r u s t  and 

acc ru ing  to the  Tr ibe  is non taxab le .  However ,  Montana hke  o the r  s ta tes  

has  v igo rous ly  sought  to tax minerals  s eve red  by n o n - I n d i a n  lessees  from 

t r iba l  l ands .  The Crow Tr ibe  t h r o u g h  l i t igat ion is oppos ing  the  imposition 

of such  a t ax  b y  Montana. The Tr ibe  in oppos ing  the  tax  is  r e l y i n g  on two 

broad  p r inc ip les  of law laid down by  the  federa l  cou r t s  to tes t  whe the r  a 

state s t a t u t e  has  applicat ion on an Indian  r e s e r v a t i o n .  One is the 

in f r ingement  t e s t ,  tha t  is whe the r  the  s ta te  law i n t e r f e r e s  with the  r igh t  

of a t r ibe  to make i ts  own laws and  be g o v e r n e d  b y  them. And the  o the r  

pr inc ip le  is w h e t h e r  the  federa l  government  so r egu la t e s  the  a rea  so as to 

p reempt  the  s ta te  s t a tu t e .  

In the a rea  of Indian mineral  development  the  United Sta tes  in 1938 

enac ted  comprehens ive  legislat ion for the  pu rposes  of r e g u l a t i n g  mineral 

,~levelopment and  e n c o u r a g i n g  t r iba l  economic development .  This  Congres -  

sional enac tment  along with ce r t a in  o the r s  s e r v e  to nega te  the  imposition 

by  the  s ta te  of taxes  on the  development  of the T r ibe ' s  coal r e s e r v e s .  

However ,  should  the projec t  be hand led  t h r o u g h  a lease a r r a n g e m e n t  the 

s ta te  may seek to impose a Pos se s so ry  In t e r e s t  Tax on the  leasehold .  

Such s ta te  taxes  have  been  uphe ld  by  the  cour t s  on the  bas is  tha t  the 

inc idence  of the  tax does not fall d i r ec t ly  on the  Tr ibe  but  in s t ead  is 

imposed on the  n o n - I n d i a n  l e s sees .  C u r r e n t  case law s u g g e s t s  tha t  it may 

even  be possible  to overcome this  t ax  should  Montana seek  to impose one 

on the  p ro jec t .  
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Despite some of the  problems of a t tempts  by  the  s tate  to tax t r ibal  

i n t e r e s t s  by  var ious  methods the  fact tha t  the  Tribe is genera l ly  immune 

from taxat ion  should  not be over looked when s t r u c t u r i n g  the  bus ines s  

organizat ion of the  project .  

3.3.5 Conclusion 

The resu l t s  of this  pre l iminary legal assessment  indicate  that  t h e r e  appears  

to be no insurmountab le  legal obstacles  to the  Crow Synfuels  Project .  
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3.4 ENVIRONMENTAL ASSESSMENT 

3.4 .1  Baseline Descr ipt ion 

A summary of ex i s t ing  envi ronmenta l  basel ine information on the  Crow 

Reserva t ion ,  ga the red  from re sea rch  of severa l  ex tens ive  data bases ,  is 

inc luded  in this  sect ion.  The review of th is  information,  d i scussed  in 

Sect ions 4 . 1 . i  t h r o u g h  4.1 .8  of Volume IV, Part  A of this  r e p o r t ,  is 

n e c e s s a r y  t o  evaluate  and assess  the potent ia l  envi ronmenta l  impacts tha t  

can be expec ted  from the  cons t ruc t ion  and operat ion of a 125/250 MM SCF/D 

h i g h - B t u  SNG synfue l s  plant  on the  r e se rva t ion .  The basel ine descr ip t ion  

a d d r e s s e s  the  climatology of the  area inc lud ing  meteorology and air qual i ty ;  

geology;  water  r e sou rces ,  inc lud ing  both surface  water  and g roundwa te r  

qual i ty  and quant i ty ;  p h y s i o g r a p h y  and land use;  soils and vege ta t ion ;  

wildlife r e sources ;  seismology; and cul turai  r e s o u r c e s .  Primary emphasis  

within this  summary has been  placed upon base l ine  information p e r t i n e n t  

to the  assessment  of major potent ia l  envi ronmenta l  impacts to the  two 

candida te  plant  s i tes  se lec ted  for detai led evaluat ion in this  feasibil i ty 

s tudy ;  i . e . ,  Sites i and 23. 

3 .4 .1 .1  Climatolo~y and Air Quality 

The Crow Reserva t ion ,  located in the  sou th -cen t r a l  pa r t  of Montana, r e s ides  

:in the  t rans i t ion  zone be tween  the  Nor thern  Great Plains and the  Rocky 

Mountains,  and has a climate which assumes some of the  charac te r i s t i c s  of 

"~oth r e g i o n s .  The climate of the  r e se rva t ion  area has been classif ied as 

,~ontinental, s emia r id  with the  associated charac te r i s t i c s  of a large r ange  of 

t e m p e r a t u r e s ,  clear  sk ies ,  and low rela t ive  humidi t ies .  The r e se rva t ion ,  

encompass ing  approximately  2.3 million acres  is charac te r ized  by  rol l ing 

]plains and complex te r ra in  with e levat ions  r a n g i n g  from 2,900 feet  at Hardin 

• :o about 9,000 feet  in the  Bighorn  Mountains. Since climate is d e p e n d e n t  
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on t e r r a in  and elevat ion,  the  climate will co r r e spond ing ly  demonst ra te  

var iabi l i ty  d e p e n d i n g  on location and elevat ion.  No at tempt has been  made 

to charac te r ize  the  individual  site areas of Sites 1 and 23 accord ing  to 

climate because  no s i te-specif ic  data are available.  Al though these  data are 

an essent ia l  r equ i rement  for s u b s e q u e n t ,  detai led air qual i ty  modeling for 

the  final assessment  of air qual i ty  impacts a r i s ing  from the  p roposed  

synfuels  pro jec t ,  the  EPA-approved  sc reen ing  t echn iques  adapted  for the  

p red ic t ive  air d ispers ion  modeling used  in th is  s tudy  do not r equ i r e  s i te-  

specific deta i led  monitoring data.  For this  reason ,  less  emphasis  was placed 

upon a d iscuss ion of the  available climatology and air quali ty data in this 

summary,  a l though a qui te  deta i led  account of the  available basel ine 

information is p r e s e n t e d  in the  body of the  r epor t  (see Section 4.1 .1  of 

Volume IV, Part  A).  Summarily, a deta i led ,  s i te -spec i f ic ,  preopera t ional  air 

monitor ing program to develop the  r e q u i r e d  basel ine climatological, meteoro- 

logical, and air qual i ty  data becomes an absolute  neces s i t y  when the 

synfue l s  project  p roceeds .  

The Crow Reserva t ion  is c u r r e n t l y  des igna ted  as a Class II PSD area,  with 

no violat ions of human h e a l t h - r e l a t e d  ambient air quali ty s t anda rds  no ted  on 

the  r e se rva t ion .  The Class II des igna t ion  is the  same classification that  

applies to most of the  geographic  areas of the  coun t ry .  It implles that  a 

moderate level  of indus t r ia l  growth would be permi t ted .  

Most of the  area adjacent  to the  r e se rva t ion  is also des igna ted  as Class II 

air qual i ty ,  with two ve ry  important  except ions .  The Nor the rn  Cheyenne  

Reserva t ion  located di rect ly  to the  east  of the  Crow Reservat ion  has been  

des igna ted  as a Class I PSD area.  The des ignat ion  is r e s e r v e d  for clean,  

p r i s t ine  areas and would permit l i t t le or  no indus t r i a l  development .  Since 

indus t r i a l  sources  located on the  Crow Reserva t ion  could affect  the air 

quali ty on the  Nor thern  Cheyenne  Reserva t ion ,  the  Class I s ta tus  of the 

Nor thern  Cheyenne  is a s ignif icant  factor  in  this  feasibil i ty analysis .  
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The o ther  air qual i ty  des igna ted  area which may have an impact on any 

development  on the  Crow Reservat ion is the  city of Bil l ings.  Bil l ings is 

c u r r e n t l y  classif ied as "nonat ta inment"  for Total Suspended  Par t icula tes  

(TSP) ,  meaning that  violations of the  heal th  s t andard  for TSP have been  

measured in Bill ings and that  lit t le or no growth will be permi t ted  in or 

adjacent  to Bil l ings unti l  the  s t andard  is r eached .  

3 .4 .1 .1 .1  Odor 

No odor monitor ing has been  per formed at any of the  s i tes .  It is ant ic ipa-  

t ed  that  odor  levels  on the  rese rva t ion  are similar to those associated with 

rura l  d ry land  farming areas  in the coun t ry .  Certain monitoring odor occur -  

r ences  re la ted  to agr icu l tura l  a e t i ~ t i e s  may be p r e s e n t  du r ing  h a r v e s t  time. 

3.4. I .  1.2 Acid Precipi ta t ion 

The acidic cha rac t e r  of precipi ta t ion that  occurs  over  a g iven area has been  

an i ssue  of i nc reas ing  concern .  The emission of man-made pol lu tants  from 

indus t r i a l  and u rban  act ivi t ies  can increase  the  acidity of the  precipi ta t ion 

that  falls to the  g round .  The ef fec ts  of acid prec ip i ta t ion  on the  

envi ronment  are not clearly unde r s tood ;  however ,  inc reased  precipi ta t ion 

acidity can cause ( i )  damage to lakes and r ive r s ,  (2) demineral izat ion of 

soils, (3) r educ t ion  of crop and fores t  p roduc t iv i ty ,  and (4) de ter iora t ion  

of p r o p e r t y .  

No measures  of acid precipi ta t ion have  been  made on the  r e se rva t ion .  

However,  data  collected near  Colstrip by  the  Univers i ty  of Montana indicate  

that acid rains are occu r r ing  in the  area.  Fu r the r  s t u d i e s  are n e e d e d  to 

i nves t iga t e  the  base l ine  acidic precipi ta t ion on the  rese rva t ion .  
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3.4.  i .  2 Geology 

The sed imenta ry  rocks  of the  Crow Rese rva t ion  total  approximate ly  

11,000 feet  t h i c k n e s s ,  not i n c l u d i n g  the  Precambra in  gran i t ic  basement  

rocks  found in the eroded and upl i f ted  core of the  Bighorn  Mountains.  

Eve ry  geologic system except  the  Si lur ian i s  r e p r e s e n t e d  within the  

r e se rva t ion  boundar i e s .  Precambrian  to Miss iss ippian s t r a t a  genera l ly  

outcrop in the  southwest  pa r t  of the  r e s e r v a t i o n .  Pennsy lvan ian  and 

y o u n g e r  rocks  are found in the  n o r t h e r n  and ea s t e rn  por t ions  of the  a rea .  

The genera l  s t r a t i g r a p h y  of the  r e se rva t ion  is p r e s e n t e d  in  Table 4 .1 .2-1  

and Figure  4 .1 .2-1  of Section 4 .1 .2  of Volume IV, Par t  A, for the  forma- 

t ions  which outcrop within the  boundar ies  of the  r e se rva t ion .  Geologic 

cha rac t e r i s t i c s  p e r t i n e n t  to Si tes  1 and 23 t h a t  are germane to the  

s u b s e q u e n t  envi ronmenta l  impacts  assessment  are  summarized in  See- 

t ions 4 .1 .2 .1  and 4 .1 .2 .2  of Volume IV, Par t  A. 

3 . 4 . 1 . 2 . 1  Site 1 

The proposed  Site 1 area  is  located in pa r t s  of Sees.  16, 17, 20, and 21, 

T2S R31E. The genera l  reg ion  encompass ing Site 1 is overlain b y  the  

Niobrara  and Carlile members of the  Cody Shale Formation of the  Upper  

Cre taceous  Ser ies  (see F igure  4 .1 .2-2  of Section 4 .1 .2 ,  Volume IV, 

Par t  A).  The Cody Shale inc ludes  2,600 feet  of d a r k - g r a y ,  pa r t l y  sand  

shale which under l i e s  must of the  plains  reg ion  in sou thcen t ra l  Montana. 

The Cody Shale is conformable above the  Fron t i e r  Formation and u n d e r  the  

Parkman Sands tone  and inc ludes  rocks  of the Colorado and Montana Groups.  

A se r ies  of t e s t  holes were r ecen t ly  dri l led b y  Woodward-Clyde Consu l tan t s  

(1980) in Sees.  9, 16, and 17, T2S RSIE, s l igh t ly  nor th  of the  candidate  

Site 1 area .  The r e su l t s  of th i s  pre l iminary  t e s t  dr i l l ing showed s t i f f  to 

v e r y  s t i f f  c lays  over  h a r d  to v e r y  ha rd  bed rock ,  p resumably  the Niobrara  

and Carlile 5]embers of the  Cody Shale Formation,  at dep ths  of 3-7 feet .  
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The uppe r  5 feet  of bedrock had  wea the red  in  one of the  t e s t  holes~ 

Addi t ional ly ,  the  c lays  were s i l ty ,  s a n d ,  ca lcareous ,  and occasionally 

porous .  The c lays tone  bedrock was s l i g h t l y  s a n d y  to s a n d y  and conta ined 

sca t t e r ed  ben ton i t i e  clay lenses .  

A n e a r - v e r t i c a l  faul t  crosses  Woody Creek  Dome, t r e n d i n g  from Sec. 33, 

T3S R31E into  Sec. 11. This fault  e n d s  in  a v e r y  shor t  d i s tance  in Cody 

shale sou th  of the  dome and has  a maximum ver t i ca l  displacement  of about  

1O0 fee t .  A similar fault  in Secs.  3 and 9, west of the  ant ic l inal  axis  

ex t end ing  n o r t h w a r d  from Woody Creek  Dome, has  prominent  sur face  

exp re s s ion ,  and on the nor th  side of Woody Creek Valley i t  d isplaces  the 

wh i t e -wea the r ing  calcareous Greenhorn  Shale member of the  Cody Shale 

nea r ly  1O0 feet .  

Several  o the r  smaller faul ts  on the n o r t h  side of the  va l ley  are an echelon 

to the  Woody Creek Dome faul t ,  and occur  in  a belt  paral le l  to the axis  of 

the  n o r t h w a r d - p l u n g i n g  Two Leggin Upli f t .  S t r u c t u r a l  c losure  along the 

faul ts  i s  less  than  1O0 feet .  One of t hese  fau l t s ,  approximate ly  5 miles in 

l eng th ,  nea r ly  b i sec t s  the proposed Site i a rea  (see F igure  4 .1 .2-1  of 

Section 4 .1 .2 ,  Volume IV, Part  A). 

3 . 4 . 1 . 2 . 2  Site 23 

The p roposed  Site 23 is  located in sec.  11, T9S R38E, and is  adjacent  to 

the proposed  Shell coal mining leases (see F igure  4 .1 .2-3  of Section 4 .1 .2 ,  

Volume IV, Par t  A) .  The topography  of t he  genera l  area  is cha rac te r i zed  

by  a se r i es  o f  re la t ive ly  nar row,  f l a t - t opped  su r faces  or p la teaus  tha t  dip 

gen t ly  from nor thwes t  to southwest ,  s e p a r a t e d  by  narrow stream val leys  

occupied b y  Squ i r re l ,  Tanner ,  and Youngs  c reeks  and  t he i r  l e s se r  

subs id i a ry  d r a i n a g e s .  
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Four coal seams, r e p r e s e n t a t i v e  of the  s t r a t i g r a p h y  of the  area and 

ave rag ing  10-48 feet  in t h i cknes s ,  are the  object  of the  p roposed  nea rby  

Shell mining pro jec t .  The four coal seams are par t  of the  Tongue  River  

member,  which is the  y o u n g e s t  (uppermost )  uni t  of the  Fort Union 

Formation. 

The Wasatch Formation cons t i tu tes  the  uppermost  bedrock  uni t  at h ighe r  

e levat ions  in  the  wes te rn  and n o r t h e r n  por t ions  of the Site 23 Shell lease 

area and in the  Wolf Mountains. The Tongue  River  Formation is the  

uppermos t  uni t  of bed rock  in the  sou the rn  par t  of the  lease and along the  

valleys of Youngs,  Tanne r ,  and Squi r re l  c reeks  where erosion has removed 

the  over ly ing  Wasatch. 

Figure  4 .1 .2-3  of Section 4. i .  2, Volume IV, Part  A, i l lus t ra tes  the  surf ieial  

re la t ionship  among the  bedrock  formations across  the  lease and the  p roposed  

s i t ing area .  Geologic uni t s  and formations s ignif icant  to the  site are also 

tabu la ted  (see Table 4 .1 .2-2  of Section 4 .1 .2 ,  Volume IV, Part  A). 

The Shell coal lease and Site 23 are on the  n o r t h e r n  flank of the  Ash Creek  

ant ic l ine .  This ant icl ine causes  the  genera l  sou theas t e r ly  dip of regional  

b e d d i n g  to be warped to the  nor theas t  at an average  dip of 2 d e g r e e s  

t h r o u g h  the  genera l  area .  Prominent s t ruc tu ra l  fea tu res  on the  lease 

include the  clearly def ined  n o r t h e a s t  and nor thwes t  l ineat ions ,  cons i s t ing  of 

a ser ies  of n o r t h e a s t - s o u t h w e s t  t r e n d i n g  normal faults  tha t  t r ansec t  the 

area,  are  not as obvious because  they  are masked by  ove r ly ing  u n d i s t u r b e d  

sediments .  The d o w n - d r o p p e d  block is on the  sou theas t e rn  side of the  

faults ,  and s t ra ta  on the  side of the  faults  commonly dip ab rup t ly  into the  

faults .  

Several  parallel  faul ts  in the  s o u t h e a s t e r n  par t  of the  Shell lease area show 

apparen t  d isplacements  r a n g i n g  from 10 to 200 feet .  Movement along these  

faults is assumed to have  o c c u r r e d  in a s teep  to nea r -ve r t i ca l  plane.  

3-72 



3.4.1.3 Water Environment 

The Crow Reservation is located in the Yellowstone River Drainage. Lands 

within the reservation are drained by eight  basins:  Sarpy Creek, Tullock 

Creek, Rosebud Creek, Tongue River, Little Bighorn River,  Bighorn River,  

Fly Creek, and Pryor Creek (see Figure 4. i .  3-1 of Section 4.1 .3 ,  

Volume IV, Part A). The Bighorn River,  Little Bighorn River,  and Pryor  

Creek drain most of the reservation.  The Little Bighorn River drainage,  

covering about 600,000 acres, drains most of the eastern part  of the 

reservat ion.  The lesser drainages on the eas te rn  reservat ion boundary  

include Tullock Creek, Sarpy Creek, Rosebud Creek, and Tongue River.  

Tullock Creek drains to and joins the Bighorn River nor th  of the reserva-  

tion near  Bighorn,  Montana. Sarpy Creek drains  nor th  directly to the 

Yellowstone River.  Rosebud Creek drainage consists of several small 

t r ibutar ies  draining to the Rosebud Creek east of the reservat ion.  

3 .4 .1 .3 .1  Surface Water 

A Lurgi coal gasification facility capable of producing a maximum of 

250 MM SCF/D SNG will require a regulated water supply of 14,000 gpm 

(31 cfs) .  Therefore,  an analysis and evaluation of the foregoing surface 

drainages and their  surface flow character is t ics  on the Crow Reservation 

revealed that  the Yellowstone Reservoir (Bighorn Lake) and the Bighorn 

River cur ren t ly  constitute the only regulated supply of water on the 

reservat ion that  will satisfy on a continuing basis ,  the aforementioned 

design requirements for ei ther  Site 1 or Site 23. 

Allowing for inflows and diversions, the average annual flow in the Bighorn 

River in the reach of potential water withdrawal for synfueIs development is 

2,652,000-2,728,740 ac - f t / y r  (see Figure 4.1.3-2 of Section 4.1.3,  

Volume IV, Part A). Flow in the Bighorn River normally peaks between 

May and July due to snowpack runoff.  The flow variabi l i ty  in the Bighorn 

River below Yellowtail Dam at St. Xavier is influenced by Bighorn Lake 
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but ,  since the storage capacity of 1.4 million a c - f t l y r  is only about 

57 percent  of the average annual inflow to the lake, a portion of the peak 

inflows spill over Yellowtail Dam. Dur ing the four-water -year  period of 

1975 th rough  1978, the average monthly flow ranged from 28 percent  to 

267 percent  (1,085 and 10,240 cfs respect ively)  of the average flow of 2,838 

cfs (see Figure 4 .1 .3-3 of Section 4 .1 .3 ,  Volume IV, Part  A). The 

four -water -year  average flow of 3,838 cfs is about 6 percent  h igher  than 

the long-term average flow of 3,603 cfs.  Flow duration curves  show the 

flow to be 2,200 cfs or g rea te r  dur ing  80 percent  of the time for the period 

1966-1979 (see Figure 4.1.3-3 of Section 4.1 .3 ,  Volume IV, Part  A). The 

lowest single day flow dur ing  that  period was 112 cfs in 1968 in the 

Bighorn River at St.  Xavier and 400 cfs in 1968 near  Bighorn,  Montana. 

Although not contemplated as a source of water supply for the proposed 

synfuels  project ,  four perennial  dra inages  are located in the southeas tern  

par t  of the  reserva t ion  in the proposed Shell mining Site 23 area.  Three of 

these perennial  streams - Youngs Creek,  Tanner Creek, and Little Youngs 

Creek - drain the proposed Shell mine s i tes .  The fourth dra inage,  Squirrel  

Creek,  flows in a southeas ter ly  course s l ight ly nor th  of the Site 23 area.  

All four drainages  are t r i b u t a r y  to the Tongue River.  These streams flow 

in a southeas ter ly  direction in deeply incised parallel val leys.  The drainage 

basins in the mine areas are only about 2 miles wide and have an average 

topographic relief  between valley bottom and uplands of 300 feet.  The 

alluvial deposits in the val leys are general ly less than 40 feet deep and 

1,000 feet wide. The approximate average width of alluvial deposits in 

Youngs Creek is 600 feet ,  and the average width in Little Youngs and 

Tanner  Creeks is approximately 400 feet.  

Thick cl inker  beds outcrop over much of the drainage basin of Little 

Youngs Creek and Youngs Creek but  do not occur in the Tanner  Creek 

drainage.  The cl inker beds control the flow regime of Youngs Creek and 
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Little Youngs Creek  to a l a rge  degree .  The v e r y  porous  and permeable  

c l inker  beds  are  the  r e c h a r g e  area  for many small g roundwate r  flow sys tems  

which d i scha rge  to the  c reeks  and maintain re la t ive ly  h igh  base  flows of 

good-qual i ty  water  in the  c reeks .  The h igh  inf '~trat ion r a t e s  in the  

c l inkered  area g r e a t l y  affect  peak stream flows in  the  c reeks  r e l a t i v e  to 

o the r  s t reams in nonc l inke red  area .  The proposed  mine s i te  are  also has  a 

number  of ephemeral  t r i b u t a r i e s  tha t  dra in  in to  t he  pe renn ia l  s t reams.  

3.4.  I .  3.2 Groundwater  

Groundwater  is  available and  has  been  developed for  limited use  t h r o u g h o u t  

the  Crow Reserva t ion .  In f ac t ,  g roundwate r  cons t i tu tes  the en t i r e  water  

supp ly  for the  Westmoreland Resources  Absaloka coal mining opera t ion  in  

the  n o r t h e a s t e r n  pa r t  of the  r e se rva t i on .  The major sources  of g r o u n d -  

water  on the Crow Reserva t ion  are the  local deposi ts  of alluvium and 

coUuvium of recen t  ( Q u a r t e r n a r y )  age,  and  the  s a n d s t o n e s ,  l imestones,  and 

coal beds  of the  bedrock  formations u n d e r l y i n g  the r e se rva t ion .  

The alluvium and t e r r ace  deposi ts  along the  major s t reambeds  on the  Crow 

Reserva t ion  are the  most readi ly  available g roundwa te r  suppl ies .  Both 

Q u a r t e r n a r y  alluvium and  Pleistocene t e r r a c e  depos i t s  are found in the  

val ley fill along the  Little Bighorn  River  (see F igure  4 .1 .2 -2 ,  Section 4 .1 .2 ,  

Volume IV, Par t  A) .  Water y ie lds  from the  alluvium are est imated to be 

50 gpm to 450 gpm. The h i g h - e n d  of t h e  r a n g e  would r equ i re  t h i ck ,  s a t -  

u r a t ed  deposi t s  hav ing  h igh  permeabi l i ty  or the  use  of an in f i l t r a t ion /co l -  

lection ga l le ry  sys tem.  Yields from the t e r r a c e  deposi t s  are p robab ly  less  

than  50 gpm (see Table 4 .1 .3-4  of Section 4 .1 .3 ,  Volume IV, Par t  A).  

One of the  most promis ing candidate  s i t ing  areas  for the  syn fue l s  fac i l i ty ,  

Site 1, is  over la in  pr imar i ly  b y  two of the  lower members of the  Cody Shale 

formation,  the  Carlile and  Niobrara ,  in the Colorado Group,  as p rev ious ly  
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d i scussed .  Since p e r t i n e n t  well da ta  are not available at the  Site 1 

location,  the  drill  t es t  data r e c e n t l y  developed are somewhat indicat ive of 

the g roundwa te r  potent ia l  in  t h a t  a rea .  

No free water  was found in any  of the  tes t  holes dri l led to a maximum of 

20 feet .  Addit ional ly,  the  Cody Shales  are generally cons idered  to be poor 

sources  of g roundwate r  capable of y i e ld ing  50 gpm or less and to occur at 

dep ths  of 600-3,500 feet  (see  Table 4 .1 .3-5  and Figure 4.1.3-6 of Section 

4 .1 .3 ,  Volume IV, Part  A). 

In the  Site 23 area,  alluvial depos i t s  ex is t  in the  valleys of Squir re l ,  Little 

Youngs,  Youngs ,  and Tanne r  C r e e k s .  The alluvial deposits  are l i thologic-  

ally variable~ conta in ing l en t i cu la r  depos i t s  of fine sand,  silt,  clay and 

c l inker  gravels  va ry ing  in t h i c k n e s s  40 to 60 feet .  The width of alluvial 

deposi t s  is genera l ly  less  t han  1,000 fee t .  

The Tongue River  Member of the  Fort  Union Formation is composed of 

severa l  major coal seams, i n t e r b e d d e d  sands tone ,  s i l ts tone,  shale,  and 

c l inker  b e d s .  The major coal seams - Smith,  Anderson ,  Dietz, and Canyon 

- and the i r  associated c l inkers  are t he  pr inc ipa l  wa te r -bear ing  uni ts  in the  

Tongue River  Member and,  hence ,  in  the  Site 23 area.  Locally thick sand-  

s tone beds  be tween  the  coal beds  are wa te r -y i e ld ing ,  but the sands tones  

occur  as d iscont inuous  lenses  tha t  appea r  to be isolated bodies with ve ry  

limited hydrau l i c  connect ion.  

The i n t e r b u r d e n  be tween the  coal seams genera l ly  has a hydraul ic  conduc-  

t iv i ty  that  is severa l  o rde r s  of magni tude  lower  than  tha t  in the  coal beds .  

As a r e su l t ,  t he r e  is only a limited hydrau l i c  connect ion  between adjacent 

coal seams. The Tongue River  Member can be convenien t ly  divided into 

four main hydrogeologic  un i t s :  Smi th-Roland,  Anderson-Die tz ,  Canyon- 

Wall, and Lower Tongue River  Member. 
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T h e  mos t  s i g n i f i c a n t  o f  t h e s e  g e o h y d r o l o g i c  u n i t s ,  t h e  A n d e r s o n  a n d  Dietz  

coal  s eams  a n d  a s s o c i a t e d  c l i n k e r s ,  fo rm a c o n t i n u o u s  u n i t  t h a t  e x t e n d s  

f rom t h e  Wolf M o u n t a i n s  on  t h e  w e s t  to  t h e  T o n g u e  R i v e r  on  t h e  e a s t  ( s e e  

F i g u r e  4 . 1 . 3 - 8  o f  S e c t i o n  4 . 1 . 3 ,  Volume IV,  P a r t  A ) .  T h e  c o m b i n e d  

A n d e r s o n  a n d  Die tz  coal s eams  h a v e  a t h i c k n e s s  o f  60-100 f e e t .  I n  t h e  

Wolf M o u n t a i n s ,  t h e  A n d e r s o n  a n d  Dietz  coal  s eams  a r e  m e r g e d ,  b u t  to  t h e  

e a s t  t h e  A n d e r s o n  s p l i t s  f rom t h e  Die tz .  A long  Y o u n g s  C r e e k  n e a r  t h e  

Crow R e s e r v a t i o n  b o r d e r ,  t h e  A n d e r s o n  seam a v e r a g e s  20 f e e t  in  t h i c k n e s s ,  

t h e  Dietz  s e a m s  a v e r a g e s  53 fee t  in  t h i c k n e s s ,  a n d  a b o u t  200 f e e t  o f  i n t e r -  

b u r d e n  s e p a r a t e s  t h e  s e a m s .  A b o u t  3 miles  e a s t  o f  t h e  Crow R e s e r v a t i o n  

b o r d e r ,  t h e  seams  m e r g e  to  fo rm a c o m b i n e d  seam a b o u t  80 f ee t  t h i c k .  

F a r t h e r  to t h e  e a s t ,  n e a r  t h e  T o n g u e  R i v e r ,  a t h i n  seam ca l l ed  t h e  Dietz  

No. 2 s p l i t s  o f f  f rom t h e  c o m b i n e d  A n d e r s o n - D i e t z  s eam.  

The western and southern extent of the Anderson-Dietz unit is defined by 

thick clinker beds that formed when the coal seams burned (see Figure 

.1.1.3-9 of Section 4.I.3, Volume IV, Part A). Some of the clinker beds 

are adjacent to the Anderson and Dietz coal seams, but many of the clinker 

beds found in the drainage basin of Little Youngs and Youngs creeks have 

been isolated by erosion. 

]Hence, i t  may  b e  c o n c l u d e d  t h a t  in t h e  S i te  23 a r e a  b o t h  t h e  ma jo r  g r o u n d -  

w a t e r  a q u i f e r s  - t h e  a l luv ia l  d e p o s i t s  o f  t h e  S q u i r r e l ,  Y o u n g s ,  T a n n e r ,  a n d  

Li t t l e  Y o u n g s  C r e e k  v a l l e y s ,  a n d  A n d e r s o n  a n d  Dietz  coal  s e a m s  of  t h e  

T o n g u e  R i v e r  Member  a n d  a s s o c i a t e d  c l i n k e r s  - fo rm a m o r e - o r - l e s s  c o n t i n -  

u o u s  g r o u n d w a t e r  u n i t  f rom t h e  Wolf M o u n t a i n s  on  t h e  w e s t  to  t h e  T o n g u e  

R i v e r  on  t h e  e a s t .  T h e  m o v e m e n t  o f  b o t h  t h e  s u r f a c e  w a t e r  a n d  g r o u n d -  

w a t e r  i s  t o w a r d  t h e  T o n g u e  R i v e r  a n d  e x t e r n a l  to  t h e  Crow R e s e r v a t i o n .  

T h e  p o t e n t i o m e t r i c  s u r f a c e  o f  t h e  g r o u n d w a t e r  i s  a lso  n e a r  g r o u n d  s u r f a c e  

1.~vels. 
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3.4.1.3.3 Water Quality 

Water in the Bighorn River from St. Xavier to Bighorn is a calcium sulfate 

type .  The water quali ty in the Bighorn  River at St. Xavier is known to be 

be t t e r  than the primary d r ink ing  water s tandards .  However, EPA primary 

s tandards  of 0.002 rag/1 and 0.01 rag/1 for mercury and selenium, respec-  

t ively,  have been exceeded at Hardin (see Table 4.1.3-8 of Section 4.1 .3 ,  

Volume IV, Part  A). 

Several constituents have also exceeded the secondary drinking water 

standards at both St. Xavier and Hardin on the Bighorn River. For 

example, sulfate concentrations are seldom less than 250 mg/l and 

concentrations in excess of 400 mg/1 are common. 

Total dissolved solids (TDS) concentra t ions  average in excess of 650 ppm, 

which is  above the recommended 500 ppm value. The concentration of 

dissolved manganese also has  exceeded the recommended s tandard  of 

0.05 ppm. Turbid i ty  values in excess  of 5 uni ts  have also been recorded.  

Nevertheless ,  i t  may be concluded tha t  water in the Bighorn River on the 

reservat ion  can, with proper  t rea tment ,  be made acceptable for all uses ,  

including dr inking water supp ly ,  i r r iga t ion ,  l ivestock watering, indus t r ia l  

use ,  and wildlife resources .  

The Tongue River is the major stream draining the Shell mining lease area 

and the candidate minemouth s i t ing  area designated as Site 23, since 

Squirrel ,  Youngs, Tanner ,  and Little Youngs creeks are all t r ibutar ies  of 

the Tongue Rfver as previous ly  d i scussed .  Surface water quality in the 

Tongue River Basin above the proposed project site is primarily affected by  

h igh-qual i ty  snowmelt from the Bighorn Mountains, by  irr igat ion in 

Wyoming, and by surface water and groundwater  inflow. Water quality in 

the Tongue River above the Tongue River Reservoir  is generally good (see 

Table 4.1.3-9 of Section 4 .1 .3 ,  Volume IV, Part A). 
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TDS concentrat ions,  especially the concentrat ions of calcium, magnesium, 

sodium, bicarbonate,  and sulfate,  tend to increase downstream. The lowest 

concentrat ions of TDS, and of all major const i tuents ,  can be expected 

dur ing  the h igh- runof f  months of May, June and J u l y .  

A comparison of these chemical an~yses  and other  trace element analyses 

for the Tongue River above and below the project area indicate that  

applicable Wyoming and Montana water quali ty s tandards  for the Tongue 

River in this  area would be met. EPA Primary Drinking Water Standards 

are also met. EPA Secondary Drinking Water Standards for i ron 

(500 mg/1), sulfate (250 mg/1), and iron and manganese (0.05 mg/1) are 

occasionally exceeded at the monitoring station near  Decker.  These waters 

are acceptable for most uses,  including domestic supply and i rr igat ion.  

The high hardness  and bicarbonate values might require  certain industr ia l  

users  to provide treatment.  

Generally speaking,  the groundwaters available within the reservat ion are of 

poorer quali ty than the surface waters.  The geologic profile of the 

reservat ion shows a considerable number of shale formations which are 

highly mineralized. Groundwater taken from the streambed alluvium (which 

represent  most of the groundwater development) are reflective of the water 

quali ty in the stream but usually contain somewhat h igher  concentrat ions of 

dissolved minerals. 

3 .4.1.3 Physiography and Land Use 

Site 1 is located in the nor thwestern  port ion of Big Horn County,  Montana, 

in the unglaciated par t  of the Missouri Plateau section of the Great Plains 

physiographic  province:  The immediate area is character ized by  hil ly,  
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gravel  t e r r a c e s ,  f ans ,  and benches .  The candidate  si te  encompasses  

approximate ly  960 acres  pr imar i ly  used  for ag r i cu l tu ra l  ac t iv i t ies  at the 

p resen t  time. Elevat ions within the s i t ing  area  range  from approximate ly  

3,200-3,4000 feet MSL. 

Site 23 is  located in an area of narrow stream val leys  bo rde red  by  nar row,  

f l a t - topped  p la teaus  on the  ea s t e rn  slop of the  Wolf Mountains in the 

sou theas t e rn  corner  of the  Crow Rese rva t ion .  Elevat ions within the s i t ing  

area  range  from approximate ly  4,100-4,300 feet MSL. Plant  si te  boundar i e s  

t en ta t ive ly  encompass approximate ly  750 acres  which are c u r r e n t l y  used  as a 

g raz ing  range  for wildlife and domestic l ives tock .  

3 .4 .1 .5  Soils and Vegetat ion 

Although the  majori ty of Big Horn County  is  r ange l and ,  the  proposed  Site 1 

area  is used  pr imar i ly  for ra i s ing  wheat .  The re fo re ,  na t ive  vege ta t ion  is  

almost nonex i s t en t  within the  boundar i e s  of candida te  Site 1. However ,  the  

known soil t y p e s  can be used  to iden t i fy  r ange  s i tes .  This  is  possible  

because  of the obse rved  close re la t ionship  between p lan t s ,  climate, and 

soils.  The predominate  soils at Site 1 occupy the  Clayey range  s i te ,  

rece iv ing  10-14 inches  of prec ip i ta t ion  annua l ly .  The soils are moderately  

deep to deep,  g r a n u l a r  clay loam, s i l ty  clay loam, s i l ty  c lay ,  sand c lay,  

and clay.  Western w h e a t g r a s s ,  fo rbs ,  and green  need l eg ra s s  are the  

predominant  spec ies .  Other  r ange  s i tes  encoun te red  at candidate  plant  

Site 1 are Shallow Clay,  Dense Clay, and Pan Spots .  Seven d i f fe ren t  soil 

se r ies  and 13 mapping un i t s  were found on candidate  Site 1 (see 

Table 4 .1 .5-1  and F igure  4 .1 .5-1  of Section 4 .1 .5  and Appendix  A-4 of 

Volume IV, Par t  A). 
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About 62 pe rcen t  of candida te  Site 23 is 3ategorized as Clayey r ange  s i te .  

There fo re ,  Site 23 is qui te  similar to Site 1 and contains  5 soils se r ies  and  

7 mapping un i t s  (see Table 4 .1 .5 -2 ,  Figure  4 .1 .5 -2 ,  and Appendix  A-4 of 

Volume IV, Part  A).  

Based on ex i s t ing  s u r v e y  information,  a very. pre l iminary  evaluat ion of 

possible  vege ta t ive  t ypes  ex i s t ing  along the  approximately 60-mile water  

pipeline t r a v e r s e  from the  Bighorn River  to Site 23 was conduc ted  (see 

Section 4 .1 .5 .2  of Volume IV, Par t  A). The route  is s i tua ted  in the  

t rans i t ion  zone be tween  mixed pra i re  g rass l and  and eas t e rn  Montana 

ponderosa  pine fores t ;  t he r e fo r e ,  it consis ts  of a complex mixture of plant  

communities.  Riparian vege ta t ive  types  indica t ive  of d ra inages  t r a v e r s e  the  

area  f r e q u e n t l y .  The Clayey areas are dominated by  b ig  s a g e b r u s h  and the  

sandy areas by  s i lver  sage.  The h ighe r  e levat ions  with more prec ip i ta t ion  

consis t  of ponderosa  pine and o ther  t r ee s  ( see  Section 4 .1 .5 .2  of 

Volume IV, Part  A for a d iscuss ion of vege ta t ion  t ypes  or communit ies) .  

It is recommended tha t  a range  vege ta t ion  i n v e n t o r y  be conduc ted  for the  

eventua l  si te and  all u t i l i ty  cor r idors  when the  synfue l s  project  p roceeds  to 

the  nex t  phase  of development .  The stud~r should be conduc ted  as par t  of 

the overal l  p reopera t iona l  envi ronmenta l  program and should inc lude  

mapping of vege ta t ion  t ypes ,  ident if icat ion and l i s t ing  of species ,  and 

measurement  of dens i ty  composition, cover ,  and produc t ion .  

3.4.1.6 Wildlife Resources 

3.4.1.6.1 Site 1 (Includin~ Ancillaries and Rights-of-Way 

Information on the  wildlife resources  within the  p roposed  areas of impact 

(see Figure 4 .1 .6-1  of Section 4 .1 .6 ,  Volume IV, Part A) is limited to 

winter  aerial s u r v e y s  conduc ted  by  the  U.S.  Fish and Wildlife Service since 
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1979. Although var ious  of f - reserva t ion  studies of wildlife have been 

conducted,  primarily on Westmoreland's lands (Trac ts  I,  II,  and I I I ) ,  no 

site-specific studies within the proposed area of impact for Site 1. 

Possible large mammals could consist of the pronghorn  antelope and 

white-tailed deer .  Possible carnivores  within the proposed Site 1 area of 

impact include the bobcat,  coyote, red fox, badger ,  and s t r iped skunk.  

Species of small mammals representa t ive  of the proposed project area  include 

the white-tailed jackrabbi t ,  deser t  cottontail, prairie dog, pocket gopher,  

and the more common ground squi r re l s ,  chipmunks, mice and r a t s .  

Principal categories of birds  occurr ing  within the proposed area of impact 

are composed of upland game birds (sharp- ta i led  grouse ,  sage grouse ,  

r ing-necked pheasan t s ) ,  waterfowl and shorebirds ,  r ap to r s ,  and passer ine 

birds .  

Possible threa tened and endangered  species in the Site 1 impact area could 

include the bald eagle, peregr ine  falcon, and black-footed f e r r e t .  

The major fisheries within the proposed project area are located along the 

Bighorn River and include brown and rainbow t rou t ,  and nor thern  pike. 

3 .4 .1 .6 .2  Site 23 (Including Ancillaries and Rights-of-Way) 

The wildlife resources  located within and immediately adjacent to the 

proposed area of impact (see Figure 4.1.6-1 of Section 4 .1 .6 ,  Volume IV, 

Part  A) va ry  significantly from those associated with Site 1 due,  in pa r t ,  to 

the divers i ty  of habitat  afforded by  variat ions in topography and vegetation 

types character is t ic  of this area.  
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3.4.1.6.2 ( C o n t i n u e d )  

Although no .  s i te -  and cor r idor - spec i f i c  wildlife s tudies  have  been  con-  

d u e t e d ,  information collected since 1979 by VTN and  o the r s  in conjunct ion 

with the  p roposed  Crow/Shel l  coal lease p rov ides  basel ine information for 

1:he genera l  area of t he  proposed  plant  s i te .  Likewise,  addi t ional  data 

collected by  the  U.S.  Fish and Wildlife Service since 1979 prov ide  f u r t h e r  

information tha t  s e r v e s  as a basis  for a genera l  d i scuss ion  of wildlife 

r e sources  within the  p roposed  impact area.  Si te-specif ic  s tud ies  of the  

Site 23 area of impact would also be r e q u i r e d ,  if  tha t  si te becomes the  final 

,~ite select ion and in the  even t  the  synfue l s  project  p roceeds  to the  nex t  

phase .  

Major species of large mammals occurring within the general area indicate 

1:he presence of pronghorn antelope, mule deer, white-tailed deer, and an 

occasional e lk .  

Idajor species of carnivores occurring within the proposed project area 

include the coyote, lynx, bobcat, red fox, badger, longtail weasel, and the 

striped skunk. 

Commonly occurring species within the Site 23 area are composed of the 

porcupine, red squirrel, white-tailed jackrabbit, desert cottontail, mountain 

cottontail, and numerous smaller rodents, including ground squirrels and 

mice. 

Major ca tegor ies  of b i rd s  occur r ing  within the  Site 23 area inc lude  those  

l i s ted  for the  Site I area;  i . e . ,  up land  game b i rds ,  wa t e r fowl  and 

sho reb i rd s ,  r ap to r s ,  and  passe r ine  b i rds  (see  species  list in Appendix  A-2, 

Volume IV, Part  A). 
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3 .4 .1 .6 .2  (Cont inued)  

Amphibians occur r ing  within the  genera l  area p robab ly  will be r e s t r i c t ed  to 

ponds ,  wa te rcourses ,  and o the r  water -assoc ia ted  areas .  The following 

species have  been  documented  as occur r ing  within the  genera l  area of the  

p roposed  plant site- the  pa in ted  tu r t l e ,  t iger  sa lamander ,  leopard  f rog,  

chorus  f rog ,  and the Plain's spadefoot  toad.  

Repti les common within the  genera l  area of the  p roposed  plant  site inc lude  

the bu l l snake ,  p ra i re  r a t t l e snake ,  yel low-bel l ied r ace r ,  and t h r e e  species  of 

ga r t e r  snakes .  Common l izards  inc lude  the  n o r t h e r n  s a g e b r u s h  l izard and 

eas t e rn  s h o r t h o r n e d  l izard .  

Two species ,  the  bald eagle and the  p e r e g r i n e  falcon,  l i s ted as e n d a n g e r e d  

u n d e r  the  provis ions  of the  Endange red  Species Act of 1973, have  been  

documented  as occu r r ing  within the  Site 23 area of impact .  The b lack-  

footed f e r r e t  occurs  his tor ical ly in association with b lack- ta i led  prai r ie  dogs 

but  i ts p r e sen t  s ta tus  within this  area remains unknown .  

Principal  f i sher ies  within the  genera l  area of the  plant  site consis t  of the  

Youngs Creek  and Squi r re l  Creek  d ra inages .  Species inc lude  brook t rou t ,  

white sucke r ,  mountain sucke r ,  and  lake chub.  

3.4. i .  7 Seismology. 
i 

On the  basis  of a l i t e ra tu re  search conduc ted  for th is  s t udy ,  it may be 

conc luded  tha t  the  seismology of the  Crow Reserva t ion  has n e v e r  been  

comprehens ive ly  inves t iga t ed .  This is pr imari ly due to the  fact that  no 

major seismic act ivi ty  has been  r eco rded  on t r ibal  lands as ev idenced  by the 

seismic r i sk  map of the  wes te rn  United States (see Figure  4 . 1 . 7 - i  of 

Section 4 .1 .7 ,  Volume IV, Part A) which ind ica tes  the  area encompass ing 

the Crow Reserva t ion  as a Zone I (minimum r i sk ,  expec ted  minor damage) 

e a r t h q u a k e  r isk  area.  
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The n e a r e s t  r e c o r d e d  e a r t h q u a k e  ( s ince  1904) to Site 1 o c c u r r e d  
. t  

approximate ly  20 miles eas t  of t he  p roposed  site and  had a measured  

magni tude  (R ich te r  scale) of less  t han  3.99. Similarly,  s eve ra l  minor 

e a r t h q u a k e s  with a R ich te r  magni tude  of less  t han  3.99 have  been  r e c o r d e d  

within 10-20 miles of Site 23 (see  F igure  4 .1 .7 -2  of Sect ion 4 .1 .7 ,  

Volume IV, Par t  A).  

As p r ev ious ly  ment ioned ,  the  Site 1 location is b i sec ted  by  a n o r t h e a s t e r l y -  

s o u t h e a s t e r l y  t r e n d i n g  fault  approximate ly  5 miles in l e n g t h .  The geologic 

s t r u c t u r e  in th is  a rea  is composed of Niobrara  and  Carlile members of the  

Cody Shale Formation of the  Late Cre taceous  Per iod (65-100 million y e a r s  

ago) and the  s t r u c t u r a l  d isplacement  is i n f e r r e d  to be less  t han  100 fee t .  

The fault  cannot  be c lass i f ied as capable ,  a l though it is recommended tha t  

addi t ional  t e s t  dri l l  data  be deve loped  to subs t an t i a t e  th is  premise  if  Site 1 

becomes the  e v e n t u a l  se lec ted  site for  the  synfue l s  faci l i ty .  

No major faul ts  are  known to occu r  in the Site 23 a r ea ,  a l though  a major 

n o r t h e a s t  t r e n d i n g  fault is  i n f e r r e d  to cross  the  ex t reme  s o u t h e a s t e r n  

c o r n e r  of the  s i t ing  a rea .  

3 . 4 .1 .8  Cul tu ra l  Resources  

The cu l tu ra l  r e s o u r c e s  of the  Crow Rese rva t ion ,  a l though  not  total ly 

documented~ are  r e p o r t e d  to be qui te  ex t ens ive  in ce r t a in  a r e a s .  Hence ,  a 

r~ore deta i led  s i te -  and co r r i do r - spec i f i c  inves t iga t ion  and ana lyses  will be 

r e q u i r e d  to more completely document  the  ex ten t  of the  cu l t u r a l  r e s o u r c e s  

within the  p roposed  areas  of impact .  Basic information on the  known 

archaeologica l  and  h is tor ic  si tes has  been  p rov ided  by the  Montana State 

Historic P r e s e r v a t i o n  Office and the  BIA. 
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Recorded documentation list. 46 sites cons is t ing  largely  of occupational and 

buffalo jump si tes.  Other sites include rock ca i rns ,  tipi r ings ,  fortifica- 

t ions,  lithic sca t te r s ,  surface stone quar r ies ,  workshops,  and t rans ien t  

campsites. Five of the 45 documented si tes of historic archaeological, and 

cultural  significance are located within the immediate vicini ty of Site 23. 

The remaining 41 sites are scat tered within or adjacent to the proposed 

ut i l i ty corr idors .  The potential  for the occurrence of additional archaeo- 

logical si tes within or adjacent to Site 1 and throughout  the unsu rveyed  

portions of the proposed corridors is  s ignificant  when considering past  and 

recent  discoveries within the general  region. 

Additionally, the Crow Tribe will continue to ident i fy  and preserve  areas 

sacred to i ts  t radit ion and cul ture .  Two t r iba l  land areas in the Bighorn 

and Pryor  Mountains already have been designated in the Crow Land Use 

Zoning Ordinance in 1981. Therefore ,  consultation with Crow tr ibal  

members will be requi red  to fully and adequately document the presence and 

extent  of sites s ignif icant  to the culture and t radi t ion of the Crow people. 

3.4.2 Jurisdict ional  Issues  

The question of jurisdict ion over ene rgy  development on Indian reservat ions  

is concerned with whether ,  and under  what circumstances,  various govern-  

mental enti t ies  ( t r ibal ,  federal ,  s ta te ,  and county)  have the legal au thor i ty  

to impose regulat ion.  Therefore ,  a number of jurisdictional issues  that  

may arise in the construct ion and operation of a synfuels  facility on the 

Crow Reservation have been identified.  

This identification of i ssues  and general  pr inciples  is in tended to promote 

planning of the facili ty in  a manner that  avoids jurisdictional conflicts,  

since there  are ways in which the construct ion and operation of the facility 
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' can  be  " s t r u c t u r e d  to minimize ju r i sd ic t iona l  over lap .  Such informed 

s t r u c t u r i n g  should ult imately simp.lify the  env i ronmenta l  review process  b y  

aUowing c learer  ident i f ica t ion of those permi ts  t ha t  are  in  fact  n e c e s s a r y .  

There  appea r s  to be no quest ion t ha t ,  in the  vas t  majori ty of s i tua t ions ,  

federal  envi ronmenta l  s t a tu tes  can and Will be appl ied to ac t iv i t ies  on 

Indian r e s e r v a t i o n s .  Several  federa l  env i ronmenta l  s t a t u t e s ,  such as the  

Federal  Water Pollution Control Act, the  Solid Waste Disposal  Act,  and  the  

Surface  Mining Control  and Reclamation Act ,  are  b y  t h e i r  terms applicable 

to Ind ians  or Indian  l ands .  O the r s ,  such  as the  National Environmental  

Policy Act,  make no specific mention of Ind ians  or Indian  l ands .  

Pe rhaps  the  most tha t  can be said about  the  c u r r e n t  law of s ta te  jurisdic- 

tion over  r e se rva t ion  act ivi t ies  is t ha t  the  ques t ion  of s ta te  au tho r i t y  is  

s u b j e c t . t o  a s l id ing-sca le  ana lys is ;  i . e . ,  t he  more exc lus ive ly  " Indian"  the  

ac t iv i t ies  sough t  to be regu la ted  a re ,  the  less  l ike ly  i t  is  t ha t  a s ta te  may 

asse r t  ju r i sd ic t ion .  Activi t ies  conducted  exc lus ive ly  by  Indians  on r e s e r v a -  

t ion lands  enjoy the  s t ronges t  pro tec t ion  from the  exerc i se  of s ta te  r egu la -  

to ry  au tho r i t y .  

Two re la t ive ly  clear  pr inc ip les  emerge from the  s t u d y  ana lys i s  of 

]urisdiction&l i s s u e s .  F i r s t ,  the  federa l  government  has  pe rvas ive  

au tho r i ty  to enforce  federal  s t a tu te s  on r e s e r v a t i o n s .  Second,  i n h e r e n t  

t r iba l  s o v e r e i g n t y  should permit the  appl icat ion of t r iba l  envi ronmenta l  

s t a tu tes  to Indians  and non- Ind ians  e n g a g i n g  in  development  ac t iv i t ies  

a n y w h e r e  on a r e se rva t ion .  

The appl icabi l i ty  of s ta te  and county  env i ronmenta l  r e g u l a t i o n s  to ac t iv i t ies  

on Indian r e se rva t i ons  depends  on a c a s e - b y - c a s e  ana lys i s  of fac t s ,  

~including the  involvement  of non - Ind ians  in the  ac t i v i t y ,  the  location of 
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the activity,  the relationship between attempted state or county regulations 

and federal  regula tory  schemes, and the effect of the attempted regulation 

on the t r ibe ' s  r ight  of se l f -government .  Because such facts  about the 

synfuels  facility to be constructed on the Crow Reservation are not cur-  

rent ly available, little basis exists for choosing which state or county 

regulations might apply.  

3.4.3 Environmental Permittin~ 

An evaluation of the exist ing regula tory  framework for development of the 

synfuels  project reveals both potential problems and opportunit ies.  Without 

proper  planning confusion, delay, duplication of effort ,  and inefficiencies 

may result  as is common in large projects .  In recent  yea r s ,  however,  

agencies at all levels of government have taken  steps to improve coordina- 

tion and facilitate permitt ing.  Coordination of permit requirements and full 

participation by the Crow Tribe and federal ,  s ta te ,  and local agencies offer 

the grea tes t  opportuni ty  for improving and expedit ing the permit process.  

The potential for environmental degradation th rough  development of large-  

scale projects has resul ted in the passage of a number of laws and regula-  

tions by tr ibal ,  federal ,  s ta te ,  and local governments.  Most of these 

regulations were developed independent ly ,  leading to conflicts, duplication, 

and overlap.  Two or more levels of government may regulate the same 

aspects  of the synfuels  project using different  s t andards ,  procedures ,  

timing, and information requirements .  

Therefore ,  an appropr ia te  timing sequence in relation to other development 

activity has been synthesized to establish an overall frame work for 

scheduling major program elements associated with the environmental permit-  

t ing prccess;  i . e . ,  prefeasibil i ty s tudy ,  feasibility analysis ,  decision to 

proceed with the project ,  environmental monitoring, NEPA process  (p repa ra -  

tion of EIS) ,  environmental permitt ing process,  and facility construction 

(see Figure 4 .3 - I  of Section 4.3,  Volume IV, Part  A).  
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Several major federal environmental permits and approvals will l ikely be 

required  prior to construction or operat ion of the proposed synfuels  

project.  Based upon legal research and ex tens ive  discussion with govern-  

ment agency staff,  six major permits will p robably  be required for the 

synfuels  project:  (1) Prevention of Signif icant  Deterioration (PSD) Permit: 

(2) 404 Dredge and Fill Permit; (3) National Pollutant Discharge Elimination 

System (NPDES) Permit; (4) Hazardous Waste Management Permit; 

(5) Underground Injection Control Permit; and (6) Coal Mining and 

Reclamation Permits. A detailed discussion of each permit; i ts  applicabili ty,  

the s tandards  and conditions that apply;  requirements  for application; 

per t inent  procedures;  required lead time for  approval;  and s ta tu tory  and 

regulatory author i ty  are presented in Section 4 .3 .1 ,  Volume IV, Part  A. 

Other potential nonpermit federal requirements  that  are related to environ-  

mental control are discussed in Section;n 4 .3 .1 -7 ,  Volume IV, Part A. A 

partial l is t ing of other  federal laws that  may impact permitt ing of energy  

facilities on Indian lands which are not d i rec t ly  related to environmental 

protection but  may require  some environmental analysis  and ultimately resul t  

:in environmental conditions being made a pa r t  of any final approval or 

authorization,  are also listed in Section 4.3.1-7 of Volume IV, Part A. The 

National Environmental Policy Act (NEPA), enacted in 1969, has been the 

most significant piece of legislation dealing with environmental matters .  The 

most important feature of NEPA is tha t  it  requi res  all agencies of the 

federal government to prepare detailed Environmental  Impact Statements 

.~EIS) on major federal actions, programs, leases,  projects ,  permits,  e t c . ,  

that  s ignif icantly affect the quality of the human environment.  

]in most cases major energy projects on Indian lands will require  an EIS. 

The federal agency that  is designated as the lead agency responsible for 

the major action associated with the project is  responsible for p repar ing  the 
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EIS consis tent  w i th  i ts  own regulat ions and those promulgated by the Presi-  

dent ' s  Council on Environmental Quality (CEQ). For Indian lands,  this  

agency is usual ly  the Bureau of Indian Affairs.  With respect  to major 

environmental  permit programs,  the NPDES Permit, the 404 Dredge and Fill 

Permit, and the Coal Mining and Reclamation Permits are subject to both 

NEPA and the EIS requirements .  The PSD Permit and the Hazardous Waste 

Management Permits are exempt from NEPA and the EIS requirements .  The 

NPDES Permit is  subject to NEPA and the EIS requirements  if  the permit is 

to be i ssued by  EPA. 

Fulfilling the federal  NEPA requirements  and preparat ion of an EIS can be 

a ve ry  time-consuming effort .  Consistent  with guidelines prepared  by the 

CEQ, the requirements  have been designed to assure  full oppor tuni ty  for 

review and part icipat ion by  all in te res ted  par t ies .  This  open process 

exposes a project  to a full range  of public and political s c ru t iny  as well as 

potential  judicial a t tack.  At a minimum, the time cur ren t ly  required  to 

prepare  an EIS is 18 months. However, large controversial  projects could 

take s ignif icant ly  longer periods of time. 

Tribal requirements  are somewhat difficult to evaluate at p resen t .  The 

Crow Tribe has adopted an Environmental Health and Sanitation Ordinance 

which covers  water supply ,  air qual i ty ,  solid waste, and other  heal th-  

related matters .  However, th is  ordinance applies primarily to small-scale 

residential  or community development. It is not ye t  designed to regulate 

environmental  effects of large-scale  indust r ia l  facilities. Additionally, some 

of the s t andards  in the ordinance are inconsis tent  with cur rent  federal 

requirements .  

The Crow Tribe has also adopted a Reclamation Code to govern surface 

mining of coal. Although the Crow Office of Reclamation is cu r ren t ly  

developing regulat ions and technical  capabilities for administration, the 

code is not ye t  in force. 
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Large volumes of solid waste may resul t  from the synfuels  facility. 

Principally, these wastes will be ash discharged from the gasifiers and 

bottom ash,  fly ash,  and flue gas emission waste from the steam generators .  

It is anticipated tha t  these wastes will be nonhazardous,  thus  not requi r ing  

a permit under  Subtitle C of the Resource Conservation and Recovery Act. 

Even if Certain wastes are considered hazardous under  EPA regulat ions,  

only those wastes from the gasifiers would require  a permit.  The 1980 

Amendments to RCRA defer  regulation of fly ash,  bottom ash,  slag, and 

waste from flue gas emissions control  generated primarily from combustion of 

coal or other  fossil fuels until the completion of certain EPA studies.  

Future regulation is a possibili ty.  

Regulation of nonhazardous solid waste under  Subtitle D is left totally with 

the states and presumably to t r ibal  governments.  Section I, II ,  and IV of 

the Environmental Health and Sanitation Ordinance for the Crow Reservation 

relate to the permit t ing and l icensing of business  establishments and waste 

disposal facilities and may provide some author i ty  and regula tory  framework 

covering solid waste disposal from the synfuels  facility. Clearly, however,  

this ordinance was not designed to address  the type of solid waste problem 

associated with a coal gasification process.  

In the absence of clear regulatory author i ty  over nonhazardous solid waste 

disposal,  the mitigation of possible environmental  impacts can best be 

addressed through a complete analysis as a par t  of the Environmental 

Impact Statement process under  NEPA. 

AS previously discussed,  the applicability of state environmental  

regulations to activities on Indian reservat ions  depends on a site-specific 

and development-specific analysis of facts .  The analysis should explore 

the  involvement of non-Indians in the development, the location of the 

development, the relationship between the attempted state regulation and 
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federal regulatory schemes, and the  effect of the attempted regulation on 

the t r ibe ' s  r ight  of se l f -government .  It is impossible at this stage of the 

project to predict with any accuracy which state regulations might apply.  

It must be emphasized, however ,  that  the synfuels project is a major one 

that can create significant environmental  as well as social and economic 

impacts and will generate considerable interest  and perhaps direct 

involvement of state and local officials will be involved in the environmental 

permitt ing process to ensure  tha t  possible off-reservation impacts are 

addressed.  

3 . 4 . 4  Regulatory Decision Schedule 

A regulatory decision schedule requi res  the construction and combination 

of numerous elements. The p rocedures  and deadlines set forth in s tatutes  

and regulations comprise the foundation.  They are different for each 

permit,  and in most cases, except  for the  PSD permit which has a 

s ta tutory  deadline of one yea r  following the filing of a complete 

application, there  is no limit on the timing for issuance. However, both 

the CEQ regulations governing the  NEPA process and EPA permit 

regulations which include NPDES and hazardous waste permits, provide for 

the establishment of project decision schedules  to encourage timely decision 

making. Additionally, agency policy and actual practice fur ther  delimit 

procedures and timing. 

The regulatory decision schedule p repared  for this s tudy (see Figure 4.4-1 

of Section 4.4, Volume IV, Part A) i l lus t ra tes  the close linkage of timing 

for the EIS and various permits.  Because the EIS evaluates alternatives 

and may be a prerequis i te  to several  federal  decisions on the synfuels 
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pro jec t ,  i t  should be p r e p a r e d  as ea r ly  as poss ib le .  An ea r ly  s t a r t  is  also 

recommended since the EIS process  is a l e n g t h y  one.  Submission of appl i -  

cat ions for all r equ i r ed  permits  occurs ,  in the  decision schedule ,  e igh t  

months a f t e r  the  EIS p rocess  beg ins .  

The EIS process  normally should be s t a r t e d  well before  permit  appl ica t ions  

are submit ted .  This  allows pre l iminary  evaluat ion  of impacts  and a l t e rna -  

t ives  p r io r  to commitment to specific permit  opt ions .  Fu r the rmore ,  u n d e r  

the decision schedu le ,  the  appl icant  submits  permi ts  p r io r  to agency  review 

of the pre l iminary  dra f t  EIS, allowing agencies  to evaluate  the  permit  

applicat ion and the EIS toge the r .  The schedule  assumes tha t  no formal 

public hea r ings  on permit  applicat ion will be held unt i l  the  final EIS has  

been p r e p a r e d ;  the  f inal  EIS the re fore  s e r v e s  as an impor tant  tool  in the  

decision making p rocess .  

Prepara t ion  of a s ingle  EIS for the syn fue l s  p ro jec t ,  as shown in the 

decision schedule ,  is  a prime area  for considera t ion  and inc reased  ef f ic iency 

in the  review process .  If  a s ingle  EIS is  used ,  the  BIA would p robab ly  

assume pr imary  r e spons ib i l i t y  for p r epa ra t i on .  Other  federal  agencies  

would work with BIA on a cooperat ive  bas i s ,  r a t h e r  than  p r e p a r i n g  the i r  

own EIS. 

3.4.5 Residual  Quantif icat ion 

The major environmental  r e s idua l s  for  two selected se ts  of syn fue l s  p lant  

des igns  are evaluated (see Section 4.5 of Volume IV, Par t  A) based upon 

an SNG product ion  ra te  of 250 MM SCF/D and ut i l iz ing  both  Westmoreland 

and Shell coal feeds .  

Since a zero d i scharge  concept  was applied to all was tewater  associa ted 

with the operat ion of the p roposed  syn fue l s  faci l i ty ,  major emphasis  was 

placed on the  quant i f icat ion of p lan t  gaseous  and par t icu la te  emissions to 

3-93 



3.4.5 (Continued) 

the atmosphere and the solids and /o r  solid-Hquid mixtures resul t ing  

principally from the 'Flue Gas Desulfurization (FGD) system within the plant 

boiler operation and the ash from both the boiler operation and the Lurgi 

gasification plant .  

The major gaseous emissions were developed by Fluor based on Westmore- 

land and Shell coal analyses as determined by Lurgi for the process design 

gasification balance. The results (see Table 4.5-i of Section 4.5. i, 

Volume IV, Part A) indicate that the Case I design, reflecting a 

250 MM SCF/D SNG plant producing power for internal needs only, employ- 

ing Westmoreland coal, emits over 26 million tons/yr of gaseous effluents to 

the ambient atmosphere. CO z represents approximately 40 percent (about 

10.5 million tons/yr) of the total annual emission. The Case II design, 

which reflect a 250 MM SCF/D SNG plant that  generates electrical power in 

excess of in ternal  requirements ,  assumes 40 percent  weight percent  coal 

fines are fed to the boiler emitting over  twice the quanti ty of total gaseous 

effluent to the atmosphere (about 57-58 million t o n s / y r ) .  Also, approx-  

imately 60 percent  more CO~ (about 16-16.5 million tons /y r )  would be 

emitted on an annual basis .  (Note: Case I of this evaluation is the same 

as the expanded Self-sufficiency Case; Case I! represents  both the 

expanded Base Case and the expanded Shell Coal Case.) 

Preliminary annual estimates for 26 trace elements released as part iculate 

matter to the ambient atmosphere were developed by CERT for the afore- 

mentioned Case I and Case II designs util izing both Westmoreland and Shell 

coal feeds and representa t ive  trace element chemical analyses of both coals 

(see Table 4.5.1-2 of Section 4 .5 .1 ,  Volume IV, Part A). Six of the trace 

elements-barium, manganese,  s trontium, vanadium, zinc, and zirconium 

resul ted in annual part iculate emission ra tes  greater  than 1,000 Ib /y r ,  with 

barium, strontium, and zirconium all  exceeding 20,000 Ib /y r  for the Case II 

design employing Westmoreland coal. 
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Preliminary annual estimates of the major solid residuals, consisting 

primarily of the ash from the Lurgi coal gasification units, bottom ash from 

the boilers, and sludge from the FGD unit were derived for the same Case I 

and Case II designs. The Case II design employing Shell coal resulted in 

the lowest annual solid waste inventory of approximately 572,000 tons, with 

the Westmoreland Case II design representing the largest annual inventory 

of slightly over one million tons, clue principally to the higher sulfur and 

ash content of the Westmoreland coal (see Table 4.5.2-3 of Section 4.5.2, 

Volume IV, Part A). 

3.4.6 Environmental Impacts Assessment 

3.4.6. i Air Quality Impacts Assessment 

Since comptiance with the Class I air quality PSD increments on the adjacent 

Northern Cheyenne Reservation presents a potentially serious environmental 

constraint to the siting of a coal gasification facility on the Crow Reserva- 

tion, the preliminary screening of possible candidate plant sites by air 

quality dispersion modeling analysis became the early major driver for the 

entire feasibility study. The air quality dispersion modeling of eight 

possible candidate sites entailed use of the VALLEY model in the rural, 

short-term, complex terrain mode. That program can be invoked as an 

early predictive screening technique without the currently unavailable, 

site-specific climatological/meteorological data for the candidate sites on the 

Crow Reservation and the potentially sensitive pollutant locations on the 

nearby Northern Cheyenne Reservation. (See Section 4.6. I. I of 

Volume IV, Part A). The preliminary screening analysis narrowed the 

number of sites to be considered for more detailed trade-off analysis in the 

overall siting evaluation study (Volume V) to four candidate sites. This 

was based upon current (1985-1990) BACT limitations for plant SO 2 emission 
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control  ef f ic iencies  of 90 p e r c e n t ,  ven t  gas i nc ine ra to r  SO s emission control  

eff iciencies  of 96 p e r c e n t ,  and ESP par t i cu la te  mat te r  removal eff ic iencies  of 

99.7 p e r c e n t .  Two of the  cand ida tes ,  Si tes  I and 1A, are located in the 

west cen t r a l  a rea  of the  Crow Rese rva t ion .  The o the r  two candidate  s i t es ,  

20 and 23, are located in the s o u t h e a s t e r n  sect ion of the  r e se rva t ion .  

Additional s i t i ng  t r a d e - o f f  s tud ies  as d i scussed  in  Volume V f u r t h e r  r educed  

the s i t i ng  cand ida tes  to Site 1 and Site 23. 

Since the  bas ic  p rocess  des ign  developed by  Fluor d u r i n g  the  course  of th is  

s t u d y  is  p red ica t ed  upon an SNG product ion  ra te  of 125 MM SCF/D,  the 

synfue l s  p lan t  des igns  were e x p a n d e d  to ref lect  an ultimate p lan t  product ion  

ra te  of 250 MM SCFID in o rde r  to ve r i fy  compliance of the  two pr imary  

candidate  s i tes  with a i r  qua l i ty  Class I PSI) on the  n e a r b y  Nor the rn  

Cheyenne  Reserva t ion .  

In addi t ion to conf i rming compliance with SOz and par t i cu la te  mat ter  Class I 

PSD inc remen t s  for candidate  Sites  I and 23, the  second phase  of the  air  

d i spers ion  modeling i n v e s t i g a t e d  the  implications of the  GEP s tack  he igh t  

regu la t ions  r ecen t ly  promulgated b y  EPA. Emphasis  was placed upon SO 2 

emission control  eff iciencies of g r e a t e r  t han  98 pe rcen t  for the  Lurgi  

gas i f ica t ion p lan t ,  while s t a t e - o f - t h e - a r t  (BACT) t echno logy  for FGD 

sys tems for  coal - f i red  boi ler  p lan t s  is  p r e s e n t l y  v e n d o r - g u a r a n t e e d  for  

90 pe rcen t  SO 2 emission control  ef f ic iencies .  Addi t ional ly ,  the  imposition of 

99.4-99.7 pe rcen t  removal e f f ic iency  for ESP in the  des igns  to control  

par t i cu la te  emissions within the  EPA regu l a to ry  r equ i r emen t s  for NSPS of 

0.03 Ib/MMBtu of heat  r e l ea sed ,  d ras t i ca l ly  reduces  the  par t icu la te  

emissions.  Reduced emission load ings ,  coupled with the  h ighe r  allowable 

24-hour  PSD increment  of 10 ug/m 3 for  pa r t i cu la ted  mat ter  as compared to 

i t s  SO 2 coun te rpa r t  of 5 ug /m 3, has  p rec luded  ser ious  air  qua l i ty  impacts 

due to plant  par t i cu la te  emissions at e i the r  Site I or Site 23 for the two 

des ign  cases ,  in terms of compliance with Class I PSD requ i rements  on the 

Nor the rn  Cheyenne  Reserva t ion .  

3-96 



p P 

3 .4 .6 .1  (Cont inued)  

As p rev ious ly  d i s cus sed ,  the  Case I p lant  des ign  (expanded  Se l f - su f f i cency  

Case) assumes a p roduc t ion  ra te  of 250 MM SCF/D SNG and genera t ion  of 

,mfficient  power for  i n t e rna l  r equ i rements  only .  The Case II p lant  des ign  

scenar io  (expanded  Base Case and Shell Coal Case) p roduces  250 MM SCF/D 

of SNG ut i l iz ing the  excess  f ines  (40 pe rcen t )  in  the  coal feed to produce  

addi t ional  marketable  e lectr ical  power.  There fo re ,  more s t r i n g e n t  SO 2 

emission control  is  n e c e s s a r y  to p rec lude  violat ions of the  Class I air  

qua l i ty  regu la t ions  for  the  Case II des ign  scenar io .  

The sens i t i v i t y  ana lyse s  performed for both  Case I and Case II des igns  at 

Site 1 demonst ra te  tha t  a phys ica l  s tack  he igh t  of 620 feet would meet the  

24-hour  SO s Class I PSD requ i rement  for  Case II ,  assuming basel ine  emis- 

sion control  eff ic iencies  of 90 pe rcen t  and 98.7 pe rcen t  for boi ler  and  ven t  

gas inc ine ra to r  emissions,  r e spec t ive ly ,  and u s i n g  a Westmoreland coal 

supp ly .  The Case I des ign  for  a Westmoreland coal feed i s  re la t ive ly  

in sens i t i ve  to change  in s tack he igh t  over  the  range  of 350-650 feet and 

would achieve Class I PSD compliance for  SO s emissions with the  assumed 

basel ine control  eff ic iencies  (90 pe rcen t )  for the  boiler  plant  over  tha t  

r ange  of va lues .  Al though it  is  not an t ic ipa ted ,  the  use  of the  Shell coal 

supp ly  at Site 1 for  the  Case II des ign  would r e su l t  in a somewhat lower 

s tack  he igh t  t han  tha t  for  the  Case II des ign  for a Westmoreland coal feed.  

The Shell Case II des ign  r equ i r e s  a s tack  he igh t  of 485 feet in o r d e r  to 

comply with the  24-hour  SO s Class I PSD increment  at Site 1. 

A review of possible  v e n d o r s  for FGD sys tems  has  ind ica ted  tha t  one p o t e n -  

t ial  suppl ie r  has  quoted  an achievable u p p e r  limit (BACT) of 93.4 pe rcen t  

SO~ emission control  e f f ic iency  in the assumed 1985-1990 time frame for the  

final des ign  and cons t ruc t ion  of the pro jec t .  Upward ad jus tment  of 

90 pe rcen t  SO 2 emission control  e f f ic iency  to 93.4 pe rcen t  for boiler 

emissions would effect  a reduc t ion  of 100 feet  in the  minimum s tack  he igh t  

requ i rement ;  i . e . ,  from 620 feet to 520 feet for plant  des igns  u s ing  West- 

moreland coal suppl ies  at Site 1. The above resu l t  and all s u b s e q u e n t  
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r e su l t s  assume that  the  base l ine  SO S emission control  ef f ic iency for the  ven t  

gas inc ine ra to r  re ta ins  a basel ine value of 98.6 p e r c e n t .  From prev ious ly  

d i scussed  resu l t s  it has  b e e n  shown that  the  Case II des ign  us ing  the  

Westmoreland coal supply  es tabl i shes  a possible  f u tu r e  at tainable limit for  

SO 2 Class I PSD compliance at Site i of 93.4 p e r c e n t  SO 2 emission control  

eff ic iency for the  boiler  emissions and a s tack he igh t  of 520 fee t .  T h e r e -  

fore ,  assuming the  s l ight ly  more conse rva t ive  value of 525 feet  for the  plant  

s tack  he igh t  i t  logically flows tha t  93.4 p e r c e n t  SO 2 emission control  

ef f ic iency would be  r e q u i r e d  to comply with the  24-hour  SO z Class I PSD 

inc remen t .  For the  same set  of initial  assumpt ions ,  it is shown tha t  

84.5 p e r c e n t  SO2 emission control  eff ic iencies  would be r e q u i r e d  for  Class I 

PSD for  the  Case I des ign  at Site i us ing  Westmoreland coal. Similarly, t he  

use  of  Shell coal for the  Case II des ign  would, in t u r n ,  necess i t a te  

82 pe rcen t  SO z emission control  ef f ic iency at Site i to achieve the  Class I 

PSD compliance. 

The assumption of de minimus GEP stack he igh t  regula t ion  c r ed i t i ng  a 

213 feet (65 m) allowance for modeling pu rposes  does not affect  any ser ious  

des ign  cons t ra in t s  at Site 23 for  the  Case II des ign  employing the  Shell coal 
L 

supply .  Thus ,  an actual s tack he igh t  of 213 feet  could be ut i l ized at 

Site 23 p rov ided  76.3 pe r cen t  boi ler  SO 2 emission control  eff ic iency and a 

98.6 p e r c e n t  ven t  gas i nc ine ra to r  SO 2 emission control  eff ic iency are 

maintained.  Since the  BACT for boi ler  SO S emission control  eff ic iency for 

the Case II des ign  us ing  the  Shell Coal supply  is 84 p e r c e n t ,  it  can be 

conc luded  that  SO S Class I PSD compliance at Site 23 does not p r e s e n t  a 

major potent ia l  env i ronmenta l  air qual i ty  impact or r egu la to ry  cons t ra in t  for  

c u r r e n t l y  envis ioned  plant  des ign  (see Section 4 .6 .1 .1 .2  of Volume IV, 

Par t  A).  

Since Bil l ings,  Montana, is c u r r e n t l y  a nonat ta inment  area for par t icu la tes  

and  a Class II des igna ted  air  qual i ty  area for SO 2, t hese  potent ia l  air 

qual i ty  impacts were evalua ted  for both  Case I and Case II des igns  at 
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Site 1 for  both  Westmoreland and Shell coal suppl ies .  The r e su l t s  of air  

qua l i ty  d i spe r s ion  ana lys i s  indica te  compliance with the  24-hour  SO 2 Class II 

a i r  qua l i ty  PSD increment  at Bi l l ings for all the p r e s e n t l y  contemplated 

d,~=signs and  coal supp l i e s .  

Assuming the  aforement ioned des igns  and coal supp l ies ,  the  modeling 

ana lys i s  also ind ica tes  tha t  the  nona t ta inment  s t a tu s  for par t icu la te  

emissions at Bi l l ings would not be violated by  operat ion of the  proposed  

synfue l s  faci l i ty  at Site 1. 

As p rev ious ly  d i s c u s s e d ,  a similar d i spers ion  modeling ana lys i s  of the  

potent ia l  impact of par t i cu la te  mat ter  emissions from the  wors t -case  Case II 

de.sign u t i l i z ing  the  Shell coal feed at Site 23 ind ica tes  compliance with the  

C~.ass I PSD increment  on the  Nor the rn  Cheyenne  Rese rva t ion ,  p r inc ipa l ly  

due to the  s t r i n g e n t  BACT invoked  b y  the  ESP with a 99.4 pe r cen t  p a r t i c u -  

late mat ter  removal .  It is concluded tha t  the major potent ia l  air  qua l i ty  

impacts and ,  hence ,  possible  Class I PSD noncompliance for  pa r t i cu la tes  

with r e spec t  to the  Nor thern  Cheyenne  Reserva t ion ,  could a r i se  from fug i -  

t ive dus t  emissions from the proposed  Shell mining operat ion since Site 23 

r e p r e s e n t s  a potent ia l  mine-mouth s i t i ng  oppo r tun i t y .  The re fo re ,  s t r i c t  

control  b y  p r o p e r l y  implemented water  s p r a y i n g  of the  af fec ted  mining areas  

and adjacent  access  roads  to reduce  d u s t i n g  from vehicu la r  t raf f ic  and 

heavy  mining equipment  would be the p r imary  mitigation measure .  

However ,  it must be recognized tha t  Class I r egu l a to ry  compliance in th i s  

ins tance  would be the  r e spons ib i l i t y  of Shell as the mine opera to r .  

T h u s ,  it can be concluded tha t  the except ional  SO 2 emission control  eff i-  

c iencies  ( g r e a t e r  than  or equal  to 98.6 pe rcen t )  bel ieved to be a t ta inable  

from the Claus,  SCOT, and S t r e t fo rd  gas pur i f ica t ion  un i t s  within the Lurgi  

gasif icat ion p rocess  des ign  (see Section 4 .6 .1 .2  of Volume IV, Par t  A) are a 

major reason tha t  the  des igns ,  p a r t i c u l a r l y  Case II with a ~Testmoreland feed 

at  Site 1, are  able to comply with Class I PSD requ i remen t s  on the 

N c r t h e r n  Cheyenne  Reserva t ion .  
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Additionally, using special burners  within the vent  gas incinerators  to limit 

NO and hydrocarbon gaseous emissions from the gasification plant reduces 
x 

the potential  air quali ty adverse impacts from the pollutants .  NO x 

reduction is par t icular ly  significant,  since NO x and part iculate matter are 

known to be the major contr ibutors  to visibil i ty degradation from coal 

combustion processes (see Tables 4.6.1-8 and 4.6 .1-9,  Section 4.6.1,  

Volume IV, Part A). 

3.4.6.2 Water Resources Impact Assessment 

3 .4 .6 .2 .1  Water  Quanti ty Impacts Assessment 

The present ly  contemplated withdrawal of 14,000 gpm (approximately 

20,000 ac - f t / y r )  from the Bighorn River to accommodate the water requi re-  

ments for the expanded 250 MM SCF/D SNG synfuels  facility const i tutes  the 

only potential  water quant i ty  impact to the Crow Reservation resul t ing from 

the proposed project .  Since a water withdrawal rate of 20,000 a c - f t / y r  

const i tutes  only about 1 percent  of the average flow rate in potential  

withdrawal for the synfuels  project use,  the potential  environmental water 

quant i ty  impact is considered minimal (see Figure 4.1.3-2 of Section 4.1.3,  

Volume IV, Part A). 

3 .4 .6 .2 .2  Water Quality Impacts Assessment 

Since the engineering design of the facility is predicated upon zero liquid 

discharge; i . e . ,  having no direct discharge of liquid waste effluents to 

surface waters or groundwaters within the areas of the two selected candi- 

date sites,  Site I and Site 23, potential adverse water quality impacts to 

the Crow Reservation and the surrounding environs from the operation of 

the proposed synfuels facility are closely in terre la ted to the mitigation of 
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the liquids and solids process waste residue.  Hence, the major mitigation 

measures to preclude potential water quality impacts evolve quite natural ly  

around the basic design of the synfuels plant process water management 

system i r respect ive  of the sit ing area (see Figure 4.6.2-1 of 

Section 4 .6 .2 .2 ,  Volume IV, Part  A).  

The capability of water soluble ions or compounds to migrate or to be 

t r anspor ted  externally from the immediate area of e i ther  plant site is 

dependent on (1) their  increased mobility in liquid (aqueous) s ta te ,  and 

(2) a continuous t ranspor t  l inkage,  the liquid pathway in this instance,  to 

an area of potential environmental impact. 

Therefore ,  the ancillary containment features  incorporated into the design 

of the liquid-solid, and solid process waste eff luents systems constitute the 

primary mitigation measure necessary  to prevent  liquid contaminant migra- 

tion into ei ther surface waters or groundwaters .  

All potentially hazardous process liquid waste effluents for the synfuels 

plant are s tored in a series of ponds located within the completely fenced 

plant sit ing area thereby  precluding en t ry  by ambulatory wildlife 

(Section 4 .6 .2 .2  of Volume IV, Part  A).  The largest  of the ponds and 

recipient of t he  majority of process liquid wastes,  the solar evaporation 

pond, effectively incorporates  a multilayer containment ba r r i e r  comprised of 

two relatively impervious lining materials,  High Density Polyethylene (HDPE) 

and clay. 

The other  smaller repositories of liquid waste eff luents ,  e . g . ,  the waste-  

water  equalization pond, the t rea ted  effluent pond, the diversion box and 

:pond, and the oily stormwater pond, also incorporate this lining system 

design (see Figures 4.6.2-2 through 4.6.2-8 of Section 4 .6 .2 .2 ,  Volume IV, 

Part A).  

3-101 



O P 

3.4 .6 .2 .2 .  (Continued) 

Additional mitigation measures incorporated in the pond design include 

design provisions for adequate freeboard and pond embankment side slope 

to preclude potential  surface runoff  of the s tored,  liquid waste eff luents  as 

a consequence of natura l  occurrences such as tornadoes,  heavy storms, or 

floods. Provisions for leakage detection are also included in pond design 

for all the liquid waste storage repositories should the in tegr i ty  of the 

lining system be circumvented for any reason.  The leakage detection 

system for the ponds is designed to allow plant operators  a means of 

detecting any failures in the pond lining system and adequate time to 

employ corrective measures prior  to the development of a potentially adverse 

environmental water quality impact. 

Thus,  i t  may be concluded that  under  normal plant operat ing conditions and 

bar r ing  the occurrence of any catastrophic natural  events  (ear thquakes ,  

floods, tornadoes ,  e t c . ) ,  the engineered containment design of liquid waste 

repositories for the synfuels plant should prevent  any major potentially 

adverse environmental  impacts to the water quali ty of the Crow Reservation 

and the area adjacent to the reservat ion.  

However, it  must be recognized that  an ion material balance was not con- 

ducted as par t  of this feasibility s tudy for the major and trace liquid 

const i tuents  comprising the liquid waste streams. Hence, detailed ident i -  

fication and characterizat ion of the process liquid waste stream const i tuents  

is not now possible. It is ,  therefore ,  recommended that  if the synfuels 

plant proceeds to the next  phase,  process liquid waste stream character iza-  

tions should be evaluated in order  to substant ia te  the lonff-term capability 

of the proposed multilayer l iner system to contain the identifiable con- 

s t i tuents  comprising the liquid wastes. 
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3.4.6.3 Solid Waste Disposal Impact Assessment 

A similar containment design approach to the liquid waste disposal system 

has been developed for solids waste disposal for the proposed synfuels  

plant .  Since the quantit ies of solid wastes for a coal gasification plant are 

considerably more extensive than liquid wastes and the repositories are 

located outside the plant site boundaries ,  potent ial ly more serious environ-  

mental water quality impacts could arise.  

The synfuels plant will produce a var ie ty  of solid wastes for disposal.  

~.~he majority of the wastes consist of ash from the Lurgi coal gasification 

uni t s ,  ash from the boilers, and sludge from the FGD uni t .  Other solid 

wastes from the plant include water t reatment  s ludges,  spent  catalysts ,  and 

general  plant refuse.  It is recommended tha t  general plant refuse should 

be at least qualitatively inspected pr ior  to disposal at a local public waste 

disposal site to make certain that potential ly hazardous process wastes are 

riot inadver ten t ly  comingled. The quantif icat ion and environmental impact 

evaluation of the spent catalysts could not be adequately assessed in this 

feasibility s tudy due to a lack of p ropr ie ta ry  information concerning the i r  

physical  and chemical propert ies.  

]:he proposed solid waste disposal plan developed by Fluor as the Base Case 

for this  s tudy is specific for Site 1 and assuming Westmoreland coal feed. 

] 'he ash and o ther  solid wastes will be s tored adjacent to the synfuels plant 

ba t t e ry  limits since ash disposal at the exis t ing Westmoreland Absaloka mine 

is not an economical option as discussed in Volume V of this repor t  (see 

~ g u r e  4.6.3-1, Section 4.6.3,  Volume IV, Part  A). For the al ternate Shell 

C, oal Case at Site 23, the ash will be r e tu rned  to the proposed Shell mine 

for disposal. 

The worst-case, Case I I  (expanded Base Case), employs the Westmoreland 

coal at the proposed expanded production rate of 250 MM SCF/D and 

producing additional electrical power above tha t  required for in ternal  plant 

consumption. It produces 0.977 million cubic yards  of major solid waste 

3-103 



0 0 

3.4.6.3 (Continued) 

effluents annual ly,  or 24.4 million cubic ya rds  of solid waste over a 25-year 

plant operat ing life. Similarly, the 125 MM SCF/D Case IIA design counter-  

part  (Base Case) of Case II produces approximately one-half  of the volume 

of solid wastes, i . e . ,  0.489 million cubic yards  per  year  or 12.2 million 

cubic yards  in the 25-year plant  operat ing lifetime. About 55.48 percent  of 

the solid waste volume for the design Case II and IIA using Westmoreland 

coal resul ts  from gasifier ash from the Lurgi process .  Ash and FGD 

sludges from the boiler operat ion represent  about 28.25 percent  and 

16.27 percent ,  respect ively,  of the total solid waste volume both annually 

and cumulatively over 25 years .  The design Case IA (125 MM SCF/D SNG) 

represen ts  the lowest solid waste volume requirement for the designs using 

a Westmoreland coal feed. Solid waste volumes of 0.710 million cubic yards  

over 25 years  are evidenced for design Case IA, with gasifier ash repre-  

sent ing about 76.5 percent  of the total solid waste volume. This result  

arises from the reduced requirement  for the boilers,  since the plant is 

designed to produce only enough power for in ternal  facility needs.  

(Self-sufficiency Case.) 

A more realistic overall  plan for long-term synfuels  plant operation is 

represen ted  by Case III which assumes cumulative 25-year solid waste 

volumes based upon a 5-year  operation at the Case  IIA design level 

(125 MM SCF/D SNG) followed by a 20-year operation of the expanded 

Case II plant design.  Using excess coal fines to produce additional 

electrical power for sale represen ts  a more economically viable plant 

operation than other  options evaluated in this  feasibili ty s tudy as 

discussed in Volume If. 

Case I l l  resul ts  in a 25-year solid waste volume commitment of approximately 

22 million cubic yards  using a Westmoreland coal supply with about 

55.4 percent  of the total solid waste resul t ing from Lurgi gasifier ash. 

Case designs IIA and II,  employing the Shell coal feed require  considerably 
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less solid waste disposal volume requirements principally due to lower ash 

content and also lower sulfur content of the Shell coal resulting in lower 

SO s emission control requirements (84 percent vs 90 percent) and, hence, 

less FGD sludge production for disposal. 

Shell coal feed Cases IIA and II require solid waste disposal volumes of 

0.282 million cubic yards and 0.565 million cubic yards, respectively, on 

an annual basis; and 7.562 million cubic yards and 14.125 million cubic 

yards, respectively, over an assumed 25-year plant operating period for 

the Shell coal design Cases IIA and II (see Table 4.6.3-i of 

Section 4.6.3. i, Volume IV, Part A). 

The solids waste disposal facility at Site 1 is designed for complete 

containment or isolation of the solid wastes by encapsulation with 5 feet of 

clay. Thus, any potential water quality impacts must be predicated upon 

either (i) transport of aqueous anions or cations derived from solubilized 

solid wastes th rough  the clay liner; (2) fair ly  extensive f rac tur ing  of that  

l iner due to some catastrophic natural  event  such as an ear thquake ,  flood, 

e tc . ;  or (3) improper liner preparat ion and construction procedures ,  

thereby creat ing the necessary t ranspor t  pathway for possible solid waste 

contaminants to nearby surface waters or possibly groundwater  aquifers .  

The clay l iners  will be specii, ally designed to have a permeability of 

1°-7 cm/sec or less considering natura l  penetra t ion through a 5-ft l iner 

thickness  as set forth in RCRA regulat ions .  Therefore,  it  would require  

more than 48 years  under  normal gravi tat ional  hydrosta t ic  p ressures  for a 

possible aqueous contaminant to penetrate  the  l iner .  

The introduct ion of hydrostat ic  head forces can be precluded by assur ing  

that  ne i ther  the natural  drainages or flooding conditions will result  in 

drainage into the solid waste disposal facility area--a  factor accounted for 

in the Site 1 solid waste facility design. 
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Unquenched ash samples from the Lurgi gasification tes ts  of representa t ive  

samples of both Westmoreland and Shell coals were subjected to two sepa-  

ra te  types  of leacha~e t e s t s .  Analysis of. leachate indicates that potential 

contaminant concentrations do not exceed the limits for hazardous wastes as 

now defined by EPA. However,  due to the technical complexity of the 

leachability of solids waste res idues  when acted upon by water at a land 

disposal a rea ,  the unde r s t and ing  of the possible long-terra physico-chemical 

processes  is present ly  incomplete. Therefore,  it is recommended that  a 

thorough evaluation of the charac ter i s t ics  of these solid wastes be made 

prior  to the construction phase  of the proposed synfuels  project (see 

Section 4 .6 .3 .3  of Volume IV, Par t  A) .  

Additionally, the natural geohydrologic environment of the Site 1 area 

lends itself to mitigation of any potentially adverse water quality impacts 

from either solid or liquid process waste residu~es. 

As previously discussed,  the  geology of the Site 1 area indicates that  s t i ff  

clays predominate over ha rd  c laystone bedrock at depths of 3-7 f t .  The 

clays are sil ty,  sandy ,  ca lcareous ,  and occasionally porous. The claystone 

bedrock is slightly sandy and contains scat tered bentonitic clay lenses.  

The bedrock consists primari ly of the  Niobrara and Carlile shale members 

of the Colorado Group of the Cody Shs!c Formation of the Upper Cretaceous 

series .  Preliminary test  bor ings  indicate that  these clays and claystone 

bedrock expand when wetted indicat ing both relatively high natural  

impermeability and low, u n s a t u r a t e d  interst i t ial  pore volumes--natural  

conditions highly suited to the mitigation of aqueous contaminants (see 

Section 4.1.2 of Volume IV, Par t  A) .  
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Preliminary tes t  bor ings  in the Site 1 area have indicated no free water in 

any of the tes t  holes. Hence, water qual i ty  impacts to groundwater  

aquifers  by  seepage should have little effect on any near - sur face  cons t ruc-  

tion such as a solid waste disposal facili ty.  Additionally, surface water 

drainage and evaporation should be limited to the overburden  section above 

the clay cap of the disposal area (see Section 4.1.3 of Volume IV, Part  A). 

Although the process solid wastes would most likely be re tu rned  from 

Site 23 to the proposed Shell mining area for disposal ,  i t  is proposed that  

a similar isolation or containment design approach to solid waste disposal 

developed for Site 1 be applied as well at Site 23. In fact,  perusal  of the 

possible na tura l  geohydrologic environmental se t t ing  at Site 23 dictates a 

possibly grea ter  need for assurance  of complete containment of the solid 

wastes at Site 23 to minimize adverse  water quali ty impacts.  

As previous ly  in fe r red ,  the major groundwater  aqu i fe r s - - the  alluvial 

deposits of the Squirrel ,  Youngs, Tanner ,  and Little Youngs Creek val-  

leys,  and Anderson and Dietz coal seams of the Tongue River member and 

associated cl inkers--form a more or less continuous groundwater  unit  from 

the Wolf Mountains on the west to the Tongue River on the east .  The 

movement of both the surface water and the groundwater  is toward the 

Tongue River and outside the Crow Reservat ion.  The potentiometric su r -  

face of the groundwater  is also near  ground surface levels (see Sec- 

tion 4.1.3 of Volume IV, Part  A). 

Hence, the possibil i ty could exist  for a near ly  continuous t ranspor t  path 

for aqueous contaminants from synfuels  plant process  l iquids and solid 

residues if  the proposed isolation or containment l iners  are circumvented 

for any reason in the Shell mine Site 23 area. Therefore ,  additional 

precautions must be taken in the site selection, design,  and construction 
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of the disposal areas--especially the solids waste facility--in the Shell 

mining area to make certain that (1) the waste disposal containment liners 

are capable of high, long-term integrity, and (2) continuous aqueous con- 

taminant surface water or groundwater pathways are not possible in the 

waste disposal area in order to preclude any adverse water quality impacts 

to the Tongue River drainage system. 

Regardless of the si t ing area,  it  is recommended that  thorough preopera-  

tional and operational groundwater  monitoring programs be established at 

both the plant site in the vicinity of the proposed liquid waste storage 

area and at any solid waste disposal area.  

3.4.6.4 Preliminary Wildlife Resource .Impact Assessmen t, 

Approximately 960 acres will be utilized for the proposed Crow synfuels 

facility at Site 1; another 290 acres will be required for access roads,  

rai l roads,  and water pipeline; and an additional 300-600 acres will be 

allocated to a solids waste disposal si te.  Thus ,  approximately 1,250 acres 

will be required for the project at Site 1 (see Figure 4.6.4-1 of Sec- 

tion 4.6.4,  Volume IV, Part A). 

Wildlife habitat  within these proposed sites could be considered lost for the 

duration of the project .  Terres t r ia l  wildlife with limited mobility and small 

home range sizes will be most affected.  Sharp-tai led grouse are known to 

be quite abundant within the general area and loss of habitat will directly 

impact those populations.  

Disturbances associated with the site preparat ion and construction proc-  

esses could impact pronghorn antelope and sharp-tai led grouse depending 

on the timing of construct ion activit ies.  Uncontrolled access and activities 
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could resul t  in fu r the r  d is turbance,  harassment ,  and poaching1 the reby  

direct ly  impacting wildlife populations par t icu la r ly  dur ing  winter  months 

when populations such as pronghorn antelope and sharp- ta i led  grouse are 

concentrated.  

Preliminary plant layout indicates that  approximately 1,440 acres will be 

required  for Site 23. Plant site boundaries ten ta t ive ly  encompass approx-  

imately 750 acres.  Approximately s ix ty  miles of pipeline will be requi red  to 

t r anspor t  necessary  water to the plant site. Access roads as proposed will 

cover approximately 27 miles. Therefore ,  total surface acres required for 

both the access roads and pipeline is about 690 acres .  Therefore ,  a total 

of 1,440 acres of wildlife habi ta t  could be considered lost for the durat ion 

of the project .  Since the solid waste would be disposed in the Shell mining 

area,  land.  d is turbance would have occurred pr ior  to any activit ies 

associated with the synfuels  project.  

The proposed plant Site 23 lies within a major pronghorn antelope winter 

range with plant boundaries  overlapping or ly ing direct ly adjacent to 

cri t ical-use areas.  Construction activit ies could seriously impact these 

animals depending on the time of activit ies (see Figure 4 .6 .4-2 ,  Sec- 

tion 4 .6 .4 .2 ,  Volume IV, Part  A). Movements of antelope from the lower 

portions of the winter range to the upper  nor thwest  sections could be 

d is rupted .  Bir thing activit ies of pronghorn antelope and mule deer could 

also be disrupted resu l t ing  in lowered reproduct ive  success.  Golden 

eagles and prair ie falcons are also known to nest  within close proximity to 

1:he plant site; therefore ,  any dis turbance dur ing  nes t ing  season could 

resul t  in abandonment of the area.  
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Although act ivi t ies  associa ted with access  road and pipel ine cons t ruc t ion  

will be t empora ry ,  impacts could be  s ignif icant  if these  act ivi t ies  t r ansp i r e  

du r ing  cri t ical  l i fe-cycle  pe r iods  for  indigenous  wildlife. Since access 

roads and pipel ines  will c ross  known mule deer ,  whi te- ta i led dee r ,  and elk 

r anges ,  uncont ro l led  access  d u r i n g  cons t ruc t ion  activit ies could resu l t  in 

poaching  and f u r t h e r  h a r a s s m e n t s ,  par t icu la r ly  in more remote areas .  

It is f u r t h e r  recommended tha t  water  in take  s t r uc tu r e s  on the  Bighorn  

River  be  des igned  to r educe  po ten t i a l  f ish losses due to impingement .  

In the Site 1 area water quality degradation of Fly Creek and Two Leggins 

Creek could increase if measures are not taken to contain runoff and 

resultant sediment loads. Depending on the quality of additional sediment 

resulting from construction activities, impacts to the Bighorn River 

f i sher ies  could r e su l t .  Similarly,  in the  v i c i n i t y  of the Site 23 area,  

i nc reased  sil tation of Youngs and  Dry  c reeks  and,  consequen t ly ,  the  

Tongue River  could occur if  measu res  are not taken  to minimize or contain 

runof f  from d i s t u r b e d  s i tes .  The  a l r eady  low populations of b rook  t rou t  in 

the  u p p e r  reaches  of Youngs and  Dry  c reeks  could be essent ia l ly  elimi- 

na ted  if  excess ive  sil tation o c c u r s .  Likewise,  the  Owl Creek and Little 

Bighorn  River  f i sher ies  could be  impacted if  excess ive  siltation occurs .  

Hence,  s t r ic t  p rocedura l  control  d u r i n g  site prepara t ion  and cons t ruc t ion  

activit ies is recommended to mit igate th i s  potent ial  impact.  

3.4.6.5 Utility Corridors: Environmental Considerations 

Some of the major concerns with ecological impacts of utility line corridors 

center on the management of the corridor. Herbicides have been used 

extensively in the past to maintain a clear right-of-way. This practice 
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resulted in the loss of vegetation and, hence, carrying capacity. Thus, it 

is recommended that use of herbicides should either be avoided or strictly 

controlled. On the other hand, the areas relatively clear of overstory 

vegetation frequently have a good diversity of shrub vegetation and other 

understory vegetation. This, in turn, maintains a more diverse food web 

than the forest alone. Thus, the cleared right-of-way maintains an ecotone 

and introduces increased species diversity along the corridor if properly 

managed. Therefore, it is recommended that the ecology of the utility 

corridors .be examined in greater detail after final site selection to reduce 

the potential impacts on the regional ecosystem. Since the length of the 

water pipeline corridor is considerably more extensive for Site 23, the 

potential for possible environmental impacts to both vegetation and wildlife 

are concomitantly greater. It must be emphasized, however, that over the 

long term, the most important mitigation measure with respect to utility 

corridors is to maintain the vegetation and, thus, the carrying capacity for 

wildlife. 

3.4.6.6 Preliminar~ Cultural Resources Impact Assessment 

Since the  ex t en t  of  cul tural  r e sources  for much of the  Crow Reserva t ion ,  

inc luding the  p roposed  candidate  plant  s i tes  and areas of impacts ,  is 

largely unknown ,  it  becomes difficult  to adequa te ly  assess  the  cul tura l  or  

archaeological  impacts for the  p roposed  pro jec t .  However,  cul tura l  

r e sources  are vu lne rab le  to impacts from surface  and subsur face  d i s t u r -  

bance and from in t ru s ion  i n t o  p rev ious ly  inaccess ib le  and remote areas .  

Cons t ruc t ion  act iv i t ies  could total ly d e s t r o y  b u r i e d  deposi t s  if  adequate  

and r e q u i r e d  archaeological  c learances  are not ob ta ined .  Inc reased  human 

access to p rev ious ly  remote areas could enhance  the  potent ia l  for vandalism 

and thef t  at cu l tura l  s i tes .  Valuable information important  to the  
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u n d e r s t a n d i n g  of p reh i s to r i c  and his tor ic  even t s  could be lost  or des t royed .  

Religious and sacred  s i tes  impor tan t  to the  Crow t rad i t ion  could also be 

impacted.  Compliance with all t r i ba l ,  s t a t e ,  and federa l  ru l e s ,  r egu la t ions ,  

codes,  o r d e r s ,  and proclamations will be r e q u i r e d  to adequa te ly  mitigate any  

potent ia l ly  adverse  impacts .  

3 .4 .6 .7  Potent ial  Impacts from Radioactive Trace Elements in Coal 

Trace  concen t ra t ions  of uranium and thorium obta ined  from r e p r e s e n t a t i v e  

samples of bo th  the Westmoreland and Shell  coals (see Section 4.5 of Vol- 

ume IV, Par t  A) have been  p rev ious ly  quant i f ied  in terms of t he i r  content  

within par t icu la te  mat ter  emit ted to the a tmosphere .  

Using these  emission r a t e s  as source  terms for the  air  d i spers ion  model ing.  

ana lys i s  ind ica tes  tha t  cons ide rab ly  less  t han  0.1 ug/m 3 of e i the r  

uranium-238 or thorium-232 would be  the  maximum concen t ra t ions  at selected 

locat ions on the Nor the rn  Cheyenne  Rese rva t ion  from a Case II des ign  

located at e i the r  Site 1 or Site 23. 

Several  selected r e fe rences  have  est imated (see Section 4 .6 .7  of Volume IV, 

Par t  A) tha t  approximate ly  90 pe rcen t  of the  uranium content  in the coal 

feed for  a power p lant  t e rmina tes  in the solid ash  r e s i d u e s .  Based upon 

90 pe rcen t  uranium re ten t ion  in the  solid wastes  for the  proposed  synfue l s  

faci l i ty ,  approximately  4.6 c u r i e s / y r  of U-238 would accumulate in the solid 

waste faci l i ty  for wors t -case  Case II des ign .  It i s  recommended tha t  

potent ia l  radionucl ide  i n v e n t o r i e s ,  pa r t i cu l a r ly  in the  solid wastes ,  be more 

t ho rough ly  i nves t i ga t ed  i f  the  Crow Synfue ls  Project  proceeds  beyond  the 

s tage of th i s  feas ib i l i ty  s t u d y .  
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3.4.7 Environmental Monitoring Requirements 

Requirements for detailed, site-specific baseline environmental monitoring 

data consti~ute an essential  facet of the synfuels feasibility s tudy and are 

outlined in a preliminary manner for both air and water quality.  These 

preoperational monitoring programs must be s tar ted at least one year  prior  

to the init iat ion of the environmental permitt ing process and,  consequently,  

impact both the regulatory decision-making schedule and the overall 

synfuels project schedule. 
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3.5 HEALTH AND SAFETY 

This health and safety assessment is developed in support  of the Crow 

Tribe of Indians Synfuels Feasibility Study.  The proposed plant is a 

complete "grass roots" facility for the conversion of coal into consumer 

energy products ,  primarily pipeline quality subst i tu te  natura l  gas (SNG), 

and possible electrical power for e x p o r t .  Coal from the Westmoreland Mine 

or proposed Shell Mine and raw water from the Bighorn River are the only 

natural  resource materials used in the plant .  

The plant uses the best  available control technology (BACT) to protect  the 

local environment.  Particulate matter and sulfur  oxides are removed from 

f l u e  gases; coal dust  is contained within closed conveying and storage 

systems. The plant water management system is designed to achieve zero 

effluent discharge.  Solid waste from the plant  is made suitable for safe 

disposal as landfill.  Mechanical equipment is designed for low noise 

operation to maintain the relatively quiet local environment.  

The proposed plant is in the preliminary stage of development: therefore ,  

this assessment is limited to providing a basis for control s t ra tegies .  It 

is premature to list specific control methods since equipment, operat ing 

procedures ,  and staff  organization are not formalized. 

The object ive of this health and safety assessment is to provide necessary 

information for consideration in the engineer ing design of the proposed 

synfuels  plant .  By effectively reducing the potential  hazards to workers 

in the early stages of plant design and development, the r isk of adverse 

health and safety effects can be substantial ly lowered. This is a worth- 

while objective benefi t ing both plant personnel  and the owners. Benefits 

to the owners are reduced liability with correspondingly reduced insurance  

3-114 



p P 

3.5 (Continued) 

premiums; h igher  product iv i ty  aris ing from fewer plant  shutdowns,  lower 

absenteeism and labor tu rnover  ra tes ;  and decreased medical and health 

care cost due to less in ju ry  and i l lness.  

This assessment is based on a review of the Process Design Bases p re -  

pared by  Fluor, and technical  information in the l i t e ra ture .  The relevant  

information regard ing  occupational health and safety is la rgely  based on 

experience with" other  synfuel  commercial and pilot p lants .  Relevant 

information is also derived from operat ing records of process uni ts  similar 

to those of the proposed plant such as the ones cur ren t ly  operat ing in 

petroleum ref iner ies .  The major potential health and safety hazards  

include toxic gases,  potential  carcinogenic subs tances ,  and harmful 

physical  agents .  However, these  potential hazards  can be effectively 

mitigated by  engineered controls and work pract ices .  

All occupational health and safety regulations and guidelines applicable to 

the proposed plant are reviewed. Federal Occupational Safety and Health 

Administration (OSHA) s tandards  are the only regula tory  requirements 

per t inent  to this  project with regard  to occupational health and safety.  

There are also recommendations: guidelines,  codes and s tandards  developed 

by government and indust r ia l  organizations which are taken into account in 

this  assessment .  These guidelines by the National Ins t i tu te  for Occupa- 

tional Safety and Health (NIOSH) are discussed in th is  repor t .  

Another input  to the assessment is a review of the available health and 

safety data  base.  Potential health and safety hazards  are iden t i f i ed  

according to the various process uni ts  of the plant .  The hazards  include 

r i sks  of inhalat ion,  skin absorpt ion,  or possibly ingest ion of hazardous 

chemicals and contaminants,  exposures  to harmful physical  agents  such as 

radiation or noise, and injur ies  due to accidents.  These r i sks  can occur 

dur ing  a plant upse t ,  leak,  spill,  or dur ing maintenance. 
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There are basically three elements essential  to control of occupational 

hazards.  These are:  

(I) 

(2) 

Engineered controls which direct ly impact the design and/or  

operation of the plant.  

Work pract ices including administrative controls which provide 

additional protection when engineered controls are not adequate 

or feasible and which are generally based on pr ior  experience 

and subjective judgment. 

(3) Personal proteet ive equipment and clothing which are used when 

nei ther  engineered controls nor  work practices provide accept- 

able protect ion to compliance levels.  

Health and safety engineered controls are discussed and summarized in 

terms of design considerations and p lan t  layout.  Design considerations 

include:  (a) maintenance and repair ;  (b) valves;  (c) seals; (d) flanges; 

(e) pressure  vessels;  (f) process lines; (g) drains and sumps; 

(h) process sampling; and (1) hot surfaces.  

A carefully designed plant layout (plot plan) can provide in t r ins ic  health 

and safety protect ion by methods such as segregat ing high r isk process 

units and providing adequate workspace for unencumbered maintenance, 

repair ,  and operat ions.  Prevention of losses or leaks of toxic materials 

can be incorporated into the plan by collectively considering the demands 

of process design,  construction of the facility, normal operat ion,  main- 

tenance,  repa i r ,  process sampling, personal welfare, and potential 

emergency situations.  
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Work pract ices ,  cover special procedures ,  administrat ive controls,  personal  

protective clothing and equipment, and medical surveil lance and 

monitoring. 

Special procedures  include all of the procedures  that  govern work prac-  

tices in the plant .  They are intended to p reven t  or reduce the levels of 

health and safety r i sks  to which employees may become exposed. In addi-  

tion to specific procedures  typical to coal gasification plants ,  they  include 

general pract ices  employed in i n d u s t r y ,  par t icular ly  in petroleum ref iner ies  

and the chemical i ndus t ry .  

Also included are the t ra in ing  of employees to become knowledgeable about 

• the nature  of plant hazards  and safety provisions available to protect  

"themselves. 

Administrative controls are primarily measures and procedures  which 

,-.ontrol and record the movement of v i s i t o r s ,  workers ,  materials, and 

equipment into and through the plant area. Their  purpose is to reduce 

heal th and safe ty  r i sks  to both employees and vis i tors .  

Provision and proper  employment of personal  protect ive equipment and 

clothing in synfuel  plants  help to prevent  the exposure or reduce the 

adverse  health effects of worker exposure to hazardous materials. 

Included are work clothing,  gloves and footwear, resp i ra tory  protection,  

hear ing protection, and other  protect ive equipment for special s i tuat ions.  

Control monitoring and medical surveil lance are not s t r ic t ly  techniques 

used for reducing worker exposure to hazardous materials. Yet they  are 

critical to the ent ire  control effort because they  ver i fy  the effect iveness of 

controls,  detect and assess  exposures to hazardous materials at an ear ly 

stage.  
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Successfu l  p rograms  to p r e v e n t  and cope with hea l th  and  sa fe ty  haza rds  in  

a p lan t  also inc lude  emergency  p lans .  These  are  p r e p a r e d  to reduce  

r e sponse  time and t hus  p r e v e n t  a smaller emergency  from developing  in to  a 

more ser ious  one,  and to optimize r e sponse .  Emergency plans  cover  such 

emergencies  as cons t ruc t ion  and  t r a n s p o r t a t i o n  acc iden t s ,  f i r e s ,  explo-  

s ions ,  re lease  of and exposure  t o  toxic chemicals.  
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3.6 SOCIOECONOMIC 

3.6.1 SUMMARY 

The socioeconomic impacts of the synfuels  plant  were analyzed by modifying 

the "s ta te-of-pract ice"  framework to reflect  the most recent  improvements in 

s ta te -of - the -a r t  forecast ing methods. The analysis  begins with an evaluation 

of the manpower requirements ar is ing from the construction and operation of 

the facility. To obviate the problems associated with the use of point 

estimates of construct ion manpower demand, the cases were developed to 

provide a range of employment needs .*  

Following the estimation of the annual "peak" and "average" construct ion,  

plant operation,  mine operation, and secondary  employment requirements ,  the 

availability of local Crow and non-Crow workers with appropriate  skills 

to fill these jobs was analyzed for Site 1 and Site 23. As a par t  of this  

analysis ,  estimates were made of the number of jobs that  would be taken ,  by  

year ,  by  the Crow work force; the numbers  of jobs likely to be filled by  

non-Crow workers residing within commuting distance of Site I and Site 23; 

and the numbers of workers that  would have to in-migrate to these sites to 

fill the remaining construction,  operat ing,  and secondary posit ions.  

The estimates of the annual in-migrat ing work force provided the foundation 

for assess ing  the population impacts tha t  the synfuels  plant would have on 

the communities within commuting distance of Site I and Site 23. The 

number of newcomers (in-migrating workers and the i r  household members) to 

*The use of the cases to describe a range of manpower needs was incorpora-  

ted to account for revised employment levels dur ing the construct ion and 

operation phases  that  occurred after  the  socioeconomic analysis  was near ly  

completed. These estimates are presented  in Appendix C-4 of Volume IV. 
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both sites were estimated for both the peak and average employment requ i re -  

ments.  In addition to the number  of dependents  in each in-migrat ing house-  

hold, estimates were made of the number of potential  secondary workers 

l ikely to be provided by each of these households.  

Given the impact on the populations of communities in the Site 1 and Site 23 

areas ,  estimates were cons t ruc ted  of the impacts these  newcomers would 

place on the demands for increased  public and pr ivate  facilities and services .  

From these f igures ,  estimates were prepared of the likelihood that  project-  

related ~rowth would "pay i ts  own way" in each of the areas.  This involved 

comparing the estimates of the  i n c r e a s e d  capital and operating costs of new 

populations to the estimates of incremental  public revenues  contr ibuted by  

the newcomers. 

3.6.2 EMPLOYMENT EFFECTS 

The direct  and secondary work force requirements  associated with the peak 

cases for cons t ruc t ing  and operat ing the synfuels  plant and expanding 

nea rby  coal production facilities are summarized in Table 3.6.2-1.  Omitted 

in this  summary table are the  differences  in the skill requirements of these 

workers .  These differences were explici ty considered in the suppor t ing  

analyses  of labor requirements  and availabili ty.  As the table i l lus t ra tes ,  the 

total employment requirements  associated with the synfuels  plant r ise rapidly  

to a peak near the end of the plant construction period. In succeeding 

yea r s ,  the employment requirements  quickly stabilize at a level roughly 

one- th i rd  of that  expected in 1988. 

The availability of local workers  to fill these positions without having to 

change the i r  residences was estimated by  analyzing the number of Crow and 

non-Crow workers with the requi red  skills at each site.  Table 3.6.2-2 

p resen t s  the estimates of the  number of jobs filled by local workers under  

the peak employment case. 
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TABLE 3 .6 .2 -1  

SUMMARY OF EMPLOYMENT REQUIREMENTS 

Number  of Workers 

Year 

Plant Plant Mine Local Annual  

Cons t ruc t ion  Operat ions  Produc t ion  Seeonda ry  Totals 

].985 793 141 934 

].986 2260 435 2695 

].987 3350 706 4056 

].988 3503 816 4319 

].989 750 180 567 1497 

].990 750 180 511 1441 

].991 750 180 480 1410 

].992 750 180 464 1394 

].993 750 180 464 1394 

].994 750 180 464 1394 

].995 a 750 180 464 1394 

ttThe employment f igures  for foUowing y e a r s  should  be t he  same as for 1995. 
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TABLE 3.6 .2-2  

NUMBER OF POSITIONS FILLED BY LOCAL EMPLOYEES AT EACH SITE 

Site 1 

Cons t ruc t ion  Operat ion Secondary  

Crow Non Crow Non Total 

Site 23 

Construction, Operat ion Secondary 

Crow Non Crow Non Total 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

324 321 

385 1193 

385 1192 

384 972 

264 

264 

264 

264 

264 

264 

90 141 

90 435 

90 706 

90 816 

90 567 

90 511 

90 480 

90 464 

90 464 

90 464 

324 32 

385 33 

385 103 

384 57 

264 

264 

264 

264 

264 

264 

90 

90 

90 

90 

90 

90 

108 

208 

534 

734 

567 

256 

320 

307 

307 

307 
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3.6.2 ( Cont inued)  

In c o n s t r u c t i n g  these  es t imates ,  i t  was assumed tha t  the  Crow worke r s  

p o s s e s s i n g  the  n e c e s s a r y  ski l l s  would be g iven  p re f e r ence  in  h i r i n g .  It  was  

also assumed tha t  the  Crow workers  with exper i ence  as cons t ruc t ion  l abore r s  

would be  permit ted  to qual i fy  for  app ren t i c e sh ip  posi t ions  i f  too few 

" laborer"  posi t ions  were available to accommodate them. Final ly ,  i t  was 

assumed tha t  as many as 174 Crow workers  would qua l i fy  for  p lan t  ope ra t i ng  

jobs if  an in tens ive  18-month t r a i n i n g  program were i n s t i t u t e d  p r io r  to the  

completion of p lant  cons t ruc t ion .  

3 .6 .3  Population Effects  

Given the  est imates  of the  avai labi l i ty  of local workers  to Fill the  jobs c rea t ed  

at Site 1 and Site 23, the  number  of i n - m i g r a t i n g  workers  needed  to fill the  

remaining posi t ions  was determined.  Assuming  tha t  the  ave rage  number  of 

d e p e n d e n t s  pe r  in -migra t ing  cons t ruc t ion  worke r  household  would be a p p r o x -  

imately 1.9 and tha t  o ther  i n -mig ra t i ng  worke r s  would have  household  sizes 

r ough ly  equiva lent  to those of e x i s t i n g  r e s i d e n t s ,  the  populat ion ef fec ts  of 

the  Site 1 and Site 23 in-migra t ion  work forces  were es t imated.  The r e s u l t s -  

for  the  peak employment case-are  summarized in  Table 3 .6 .3 -1 .  

Al though Bil l ings (Yellowstone County)  is  approximate ly  20 h ighway  miles 

f a r t h e r  t h a n  Hardin from Site 1 (Big Horn C o u n t y ) ,  i t  is  assumed - based  

on r ecen t ly  acquired  evidence from the  D e n v e r  Research  I n s t i t u t e ' s  r e t r o -  

spec t ive  s tudy  of e n e r g y  impacted communities - t ha t  the  vas t  majori ty of 

in -migra t ing  families will choose to l ive in  and  a round  Bil l ings because  of i t s  

s ize,  amenit ies,  and hous ing .  The table  r e f l e c t s  the  ef fec ts  of assuming  tha t  

90 percen t  of the  newcomers to the  Site 1 fac i l i ty  choose to l ive in or nea r  

Bil l ings in Yellowstone Coun ty .  As i n d i c a t e d ,  the  re la t ive  popula t ion e f fec t s  

( the population of bo th  count ies  made up of p ro j ec t - r e l a t ed  newcomers)  in 
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TABLE 3 .6 .3 -1  

ESTIMATED POPULATION INCREASES AT SITES 1 AND 23 

Site 1 Count ies  

Big Horn 

Year No. % 

Yellowstone 

No. % 

Site 23 Counties  

She r idan  

No. % 

1985 28 0.23 253 0.21 907 3.3 

1986 130 1.07 1166 0.96 4103 14.6 

1987 337 2.73 3032 2.44 5957 20.6 

1988 407 3.25 3665 2.90 6093 20.6 

1989 181 1.42 1628 1.26 2242 7.4 

1990 181 1.40 1628 1.24 2375 7.7 

1991 181 1.38 1628 1.22 2161 6.9 

1992 181 1.36 1628 1.20 2162 6.8 

1993 181 1.34 1628 1.19 2162 6.7 

1994 181 1.32 1628 1.17 2175 6.6 

1995 181 1.30 1628 1.16 2187 6.6 
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3.6.3 (Continued) 

the two counties are quite similar. Applying the generally accepted rule-of- 

thumb that additional growth of less than 7-10%/year usually can be accom- 

modated without precipitating adverse impacts, neither Yellowstone nor Big 

Horn counties is likely to be significantly affecied by the presence of the 

synfuels facility. If all the in-migrants were to settle ~ithin the limits of 

Billings and Hardin, the impact threshold would only be exceeded in Hardin 

and only during the period of greatest construction activity. 

The same is  not t rue  for Sheridan County.  With the ci ty of Sheridan being 

the only major population center  within reasonable commuting distance of 

Site 23, it is expected to host almost the ent ire  in-migrat ing project - re la ted 

population. The effect as presented  in Table 3 .6 .3-1,  is that  the population 

impact threshold  is exceeded in Sheridan County by  a factor of two dur ing 

the major construct ion period. 

3.6.4 In f ras t ruc tu re  And Fiscal Effects 

Given the number of newcomers expected in the communities and areas 

sur rounding  Sites 1 and 23, estimates were p repared  of thei r  demands for 

public and pr ivate  sector facilities and services  such as housing,  heal th 

services ,  water and sewer facilities, police and fire service,  educational 

facilities and services, and others. The additional costs of providing the 

public services and facilities projected to be required to accommodate this 

increased growth were estimated using cost factors prepared for the U.S 

Department of Energy (see Volume IV, Part C, Appendix C-3, Summary of 

Community and Fiscal Impact Factors). In conducting the analyses of public 

costs, the capital costs were assumed to be met through the issuance of 

either revenue or general obligation bonds. The annual costs of servicing 

this debt were added to the estimated annual operating costs of increasing 

service levels. 
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3.6 .4  (Cont inued)  

In c o n t r a s t ,  the  i nc r ea sed  r e v e n u e s  from p r o p e r t y  and - in the  case of 

Sher idan  and Sher idan  Coun ty  - sales taxes  associa ted with the  ~ncreased 

popula t ions  and economic ac t iv i t ies  in  these  areas  were also es t imated.  The 

ne t  publ ic  f iscal  e f fec ts  were es t imated b y  sub t r ac ing  the  expec ted  costs  of 

accommodating the  needs  of the  new populat ions from the  incrementa l  publ ic  

r e v e n u e s  d i rec t ly  and  i n d i r e c t l y  con t r ibu ted  b y  the newcomers.  The r e s u l t s  

for Bil l ings and Hardin (Site 1) and Sher idan  (Site  23) are p r e s e n t e d  in  

Table 3 .6 .4 -1 .  

These f igures  are only rough  est imates  of the  actual  ne t  f iscal  ba lances  

l ike ly  to be exper ienced  b y  the  host  communities. They  do not  ref lec t  

ex i s t i ng  excess  capaci t ies  in  the  pe0p le - se rv ing  i n f r a s t r u c t u r e s  of t hese  

communities nor  do t h e y  ref lec t  all possible  se ts  of expend i tu r e  r equ i remen t s  

or r evenue  sources .  However .  even  t hough  they  may not measure p rec i se ly  

the  actual  dollar e f fec t s  of g rowth ,  t hey  do i l l u s t r a t e ,  for similar r evenue  

and e x p e n d i t u r e  i tems,  the  re la t ive  fiscal e f fec ts  of growth in each 

community.  Jus t  as impor t an t l y ,  t h e y  indicate  the  re la t ive  degree  to which 

each community is  l ike ly  to be a d v e r s e l y  impacted b y  the  s y n f u e l s  fac i l i ty .  

When rapid  growth i s  imposed on a community,  the  demands for p r iva te  and 

public se rv ices  are c o r r e s p o n d i n g l y  inc reased .  If the  demands for p r i v a t e -  

sec tor  goods and  se rv ices  are not  met,  the  consequence  is  genera l ly  localized 

inf la t ion with the d i s t r i bu t ion  of scarce goods going to those with the  

g rea t e s t  abi l i ty  to pay .  The people l ike ly  to su f fe r  most u n d e r  these  condi-  

t ions  are those  on f ixed incomes a n d / o r  those who do not d i rec t ly  benef i t  

from the  g r o w t h - p r o d u c i n g  p r o c e s s .  When the  demands for publ ic ly  p ro-  

vialed goods and se rv ices  are not  met (due to a shor tage  of public capital  

and r e v e n u e s ) ,  the  consequence  i s  tha t  t he re  is  less  for eve ryone .  As 

obse rved  in a similar s t u d y  (see  Section 2.3,  Volume IV, Par t  C) ,  of boom 

towns ,  such shor tages  lead to f r u s t r a t i o n s  on the pa r t  of local and 
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TABLE 3 .6 .4 - I  

NET PUBLIC FISCAL IMPACTS 

Location Revenues Expenses Service 

, • , , ,  , , 

Site 1 

Billings $1,952,287 $2,104,397 $2,114,538 

Hardin 698,273 233,966 235,093 

Balance a 

-$2,266,648 

+229,214 

Site 23 

Sheridan 2,010,530 2,826,976 2,840,600 -3,657,046 

aThese f igures  are for the operations period when the project-related 

populations have stabilized 
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in-migrat ing populations with the effect tha t  the productive members of both 

groups leave. This resul ts  in high tu rnover  and lower product iv i ty  in both 

the basic and secondary sectors.  This reduced product iv i ty  leads to fur ther  

declines in the provision of public goods and h igher  costs in const ruct ing 

and operat ing the growth-producing facility. With an annual wage bill of 

$70-100 million in both the th i rd  and fourth years  of plant construct ion (see 

Table 3 .6 .3-1) ,  a reduction in worker product iv i ty  of 30 percent  due to 

impact precipi tated tu rnover  carries a price tag of $21-30. million. 

The likelihood that  such conditions might arise at Site 23 is significantly 

greater  than at Site I. As i l lustrated in Table 3.6.4-1,  noneonstruct ion 

growth is expected to "pay its own way" in Hardin. With Billings host ing 

90 percent  of the in-migrat ing population, a deficit of $2.3 million is 

expected in each year  of plant operat ion.  This represents  just  over 

5 percent  of the total 1980 revenues  collected by Billings. In Sheridan,  the 

net  annual contr ibut ions to the community's deficit is expected to be just  

over $3.6 million during the operat ing period.  This represen ts  more than 

30 percent  of the ci ty 's  1982 budget  of $11.5 million. Thus,  when viewed as 

a proxy Of impact sever i ty ,  the f igures in Table 3.6.4-1 suggest  tha t ,  

unless the synfuels plant  underwri tes  a sizable proport ion of the in f ras t ruc -  

ture  requirements ,  Sheridan may experience significant shor tages  in the 

provision of public facilities and services.  The effects of these shortages 

may increase substant ial ly the direct cost of construct ion and operat ing the 

facility at Site 23. 
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3.7 SPECIAL STUDIES 

3.7 .1  RESOURCE AND SITE ANALYSIS 

~¢.pecial s tud ies  were neces sa ry  to analyze r e sources  and si tes  sui table for 

the  Crow Tribe of Indians  p roposed  synfuels  p lant .  Eleven candidate  si tes 

fsr  the  synfue l s  plant  were evalua ted  based  on envi ronmenta l  condi t ions ,  

coal supp ly ,  t r anspor t a t ion  cons idera t ions ,  solid waste disposal ,  water  

supply ,  and the  site condi t ions .  The candidate  s i tes  were s c r eened  down 

ts  four  s i tes  for detai led analysis  (Sites 1, 1A, 2{}, and 23).  Site No. 1 

has the  lowest overal l  cos ts ,  however  Site No. 23 is favored  because  it is 

a minemouth location. The analyses  that led to these  decisions are 

desc r ibed  in the  sect ions that  follow. Basic assumpt ions  for per forming  

the  financial  analysis  in each s tudy  are shown m Table 3 .7 .1 -1 .  Cost are 

based  on January  1, 1982 dollars .  
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TABLE 3.7 .  i - I  

BASIC ECONOMIC ASSUMPTIONS 

Debt / Equi ty  Ratio 

Debt Term 

Debt I n t e r e s t  

I n t e r e s t  Dur ing  Cons t ruc t ion  

R e t u r n  of Equi ty  

Faci l i ty  Life 

Book Deprecia t ion 

Tax Deprecia t ion 

Federa l  Income Tax 

State  Income Tax 6.75% 

Ad Valorem Tax and I n s u r a n c e  2.5% of f ixed capi tal  

Tax Credi t  

Working Capital  

Salvage Value 

Land 

In -Se rv i ce  Date 

75125 

20 yea r s  

15% 

15% 

15% in cons tan t  dollar terms 

25 y e a r s  

25 y e a r s ,  s t r a i g h t  line 

5 y e a r s  - ACRS: 20%, 32%, 24%, 

16%, 8% 

46% 

10% of total  i nves tmen t  as i n c u r r e d  

1/6 of annua l  ope ra t i ng  cos ts  

Zero net  value 

Negligible 

Ju ly  1, 1989 
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3 . 7 . 1 . 1  Coal Supply  S tudy  

Tt,e pu rpose  of th is  Coal Supply  S tudy  is to eva lua te  the  potent ia l  coal 

sou rce s  for  the  Crow Tr ibe  of Ind ians  Synfue l s  Pro jec t .  Coal cost is  the  

s ingle  l a rge s t  item of the  overal l  p lant  ope ra t i ng  cos t s ,  exc lus ive  of capi ta l  

c h a r g e s ,  making it a s ign i f ican t  fac tor  in de t e rmin ing  the  economic viabi l i ty  

of the  syn fue l s  p ro jec t .  Two coal sources  are eva lua ted  in th is  s t u d y .  

The  two coal sources  are  the  ex i s t ing  Absaloka Mine located  in  the  e a s t e r l y  

por t ion  of the  ceded  a rea  b o r d e r i n g  on the  n o r t h e r l y  l ine of the  Crow 

Rese rva t ion  ope ra t ed  b y  Westmoreland R e s o u r c e s ,  Inc .  and  the p roposed  

mine in  t he  sou theas t  c o r n e r  of the  Crow Rese rva t ion  be ing  deve loped  b y  

SheU Oil Company.  The techn ica l  cons ide ra t ions  and minemouth c o s t s  a re  

p r e s e n t e d  for  each coal.  

Technica l  Cons idera t ions  

C¢,al samples were ob ta ined  from both  sources  and  sh ipped  to L u r g i  in  

Germany for l abo ra to ry  ana lys i s .  Tes ts  i nd ica t ed  tha t  both  coals are  v e r y  

similar in qual i ty  and  tha t  bo th  are  good Lurgi  gas i f i e r  f eeds .  The West- 

moreland coal has  a h i g h e r  su l fu r  conten t  and the  ash has  a h i g h e r  alkali 

con ten t  than  the  Shell coal ,  but  both  of t he se  va lues  a re  suf f ic ien t ly  low 

so the re  is no s igni f icant  p rocess  pena l ty .  Coal size is specif ied to be  

2 x 0 inch  at the  mine with a maximum of 40 p e r c e n t  f ines de f ined  as the  

f rac t ion  of  coal s c r e e n i n g  1/4 x 0 inch .  Westmoreland p rov ided  coal size 

di,.~tribution data  i nd i ca t i ng  tha t  t h e y  can meet t he se  c r i t e r i a .  Shell d id  

not  have  da ta  i nd ica t ing  the  d i s t r ibu t ion  of coal sizes within  the  2 x 0 inch  

r a n g e ,  bu t  s t a ted  tha t  t h e y  can meet th is  c o n s t r a i n t .  

Tsb les  3 .7 .1 -2  and  3 . 7 . i - 3  summarize the  Lurg i  l abo ra to ry  ana lyses  of the  

two coals .  
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TABLE 3.7 .1-2  

WESTMORELAND RESOURCES, INC. 

(Absaloka Mine Coal) 

Va lues -wt .  % 

Proximate Ana lys i s ,  % (as received)  

Moisture 

Ash 

Volatile Matter 

Fixed Carbon 

26.0 

7.4 

26.5 

40.1 

I00.0 

Thermal  E n e r g y ,  B tu / Ib  8612 

Ultimate Analys i s ,  % (DAF) 

Carbon ,  C 

Hydrogen ,  H2 

Sul fur ,  S 

Ni t rogen,  N 2 

Chlor ine ,  C1 

Oxygen ,  0 2 

75.98 

4.59 

1.23 

1.09 

0.03 

17.08 

I00.00 
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TABLE 3 .7 .1 -3  

SHELL Oil Company 

(Youngs Creek Coal) 

Values - w t.  % 

Proximate Analys i s ,  % (as rece ived)  

Moisture 

Ash 

Volatile Matter 

Fixed Carbon 

26.3 

4.1 

32.5 

37.1 

100.0 

Thermal  E n e r g y ,  B tu / lb  9090 

Ultimate Analys i s ,  % (DAF) 

Carbon ,  C 

Hydrogen ,  H 2 

Su l fu r ,  S 

Ni t rogen ,  N 2 

Chlor ine ,  Cl 

O x y g e n ,  0 2 

75.51 

5.19 

0.55 

1.26 

0.03 

17.46 

100.00 
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3.7. I. 1 (Continued) 

Economic Considerations 

Estimates of prices for coal sized 2 x 0 inch FOB the mine were obtained 

from both Westmoreland Resources,  Inc. and Shell Oil Company. The 

prices are based on provid ing  the coal feed requi red  for a synfuels  plant  

as proposed in th is  feasibil i ty s tudy .  

Table 3.7.1-4 summarizes information per t inent  to the coal supply.  

The synfuels  project has two excellent feed coal sources that  can be con- 

s idered.  The coals from both sources are similar in quali ty and the total 

tonnage required owing to the different  gasification character is t ics  of 

each coal is almost identical .  Westmoreland is p resen t ly  operat ing a mine 

producing coal in quant i t ies  comparable to what the  synfuels  plant  

requi res .  They have the equipment available and an approved mining plan 

to proceed with supplying coal to the synfuel  plant within a year  af ter  

s igning a contract .  

Shell is well along with developing the i r  mining project  by  v i r tue  of having  

submitted the i r  environmental impact repor t .  Shell plans to have their  

mine in full operation in 1986 which will easi ly meet the requirements  of 

the s tar tup  schedule proposed for the Crow Synfuels  Project. The Shell 

coal costs are considerably h igher  than the Westmoreland coal costs ,  but  

Shell has the advantage that  the synfuels  plant  can be located near  the 

minemouth. The final r ank ing  of the coal supply  can only be done after  

evaluat ing coal t ranspor ta t ion ,  water supply ,  access roads,  site 

preparat ion,  and differences in process plant requirements .  

3.7. i .  2 Coal Transpor ta t ion Study 

Siting of a synfuels  facility is great ly influenced by the coal source. It 

is desirable to locate the facility near the mine (minemouth plant) to 

minimize t ranspor ta t ion  costs when possible; however,  environmental and 
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TABLE 3.7.1-4 

COAl, ECONOMICS 

Westmoreland Shell 

Amount of Coal Required,  

millions of tons annually 

Plant Size, 125 MMSCF/D 

Plant Size, 250 MMSCF/D 

5.976 5.843 

11.95 11.69 

Cost of Coal (loaded by unit  t ra in) ,  

dollars per  ton (includes royal ty)  10.70 15.50 

(15.10)* 

Coal Size, inches  2 x O  

(40% fines max) 

2 x O  

(40% fines max) 

Mine Status Operating Operational, 1986 

Coal Reserves-30 years ,  

million tons 838 750 

* Delivered by conveyer  to Site 23 
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3 .7 .1 .2  (Cont inued)  

socioeconomic cons idera t ions  may r e q u i r e  a nonminemouth ins ta l la t ion .  This  

s t u d y  i n v e s t i g a t e s  the  t echnica l  and  economic aspec ts  of t r a n s p o r t i n g  coal 

from two mine locat ions to t h r e e  candida te  gasif icat ion p lant  s i t es ,  

des igna ted  Sites 1, 1 A ,  and  20. A four th  candidate  s i te ,  Site 23, is 

minemouth and does not  r equ i r e  rai l  t r a n s p o r t a t i o n .  

The des ign  bas is  for the  coal t r a n s p o r t a t i o n  system is the  t r an spo r t a t i on  of 

approximate ly  18,000 tons  p e r  day ,  332 days  per  yea r  which is  approx i -  

mately 6.0 million tons pe r  y e a r .  T h i r t y  days  of dead coal s to rage  and 

5 days  of l ive coal s to rage  are  p rov ided .  The system includes  coal loading 

facili t ies owned by  the  coal company;  un i t  t r a ins ,  ex i s t ing  ra i l ,  fue l ing  

faci l i t ies ,  and maintenance facil i t ies owned by  the rai lroad;  and new rai l  

and coal unloading  facil i t ies owned as p a r t  of the synfue ls  p ro jec t .  An 

option to own the rai l  cars  as pa r t  of the project  is also eva lua ted .  

Conveyors  were eliminated from f u r t h e r  cons idera t ion  because  of h igh  

ini t ia l  capi tal  costs  and lack of p r o v e n  exper ience  for th i s  l engh t  of 

conveyor. 

Another  option eva lua ted  in th i s  Study inc luded  minimizing ini t ia l  capital  

inves tment  by  u s i n g  maximum e x i s t i n g  rai l  v e r s u s  us ing  a more di rect  

route  r e q u i r i n g  new rai l  and  fewer ca r s  to lower opera t ing  cos ts .  For 

each opt ion,  both  Project  and  C a r r i e r  owned ca rs  are analyzed.  

A total  of twelve cases  are eva lua ted  in th i s  s t u d y  to determine the coal 

t r anspo r t a t i on  cos t s .  The lowest t r a n s p o r t a t i o n  costs  was for sh ipp ing  

Shell coal to Site 20. Westmoreland coal t r an spo r t a t i on  cost were lowest 

for sh ipp ing  to Site 1. The cases  and the s i tes  t hey  r e p r e s e n t  are 

summarized in Table 3 .7 .1 -5 .  Capital  and  opera t ing  costs and a calculated 

cost per  ton based  on overal l  projec t  economics are p r e sen t ed  for each of 

the  eases .  The source  of the  cost information is  Bur l ing ton  Nor the rn  

Railroad who have  rail  facil i t ies in the  a rea .  
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3.7. i. 2 (Continued) 

Case 1 serves Site 1 from the Westmoreland mine (136 miles) 

Case 2 serves Site 1 from the Westmoreland mine (60 miles) 

Case 3 serves Site IA from the Westmoreland mine (143 miles) 

Case 4 serves Site 20 from the Westmoreland mine (194 miles) 

Case 5 serves Site 20 from the Westmoreland mine (93 miles) 

Case 6 serves Site 20 from the Shell mine (62 miles) 

Alternate Cases reflect the options discussed above.  
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TABLE 3.7.1-5 

TRANSPORTATION SYSTEM CAPITAL AND OPERATING COSTS 

SRe 

1A 

20 

Annual Transportat ion 

Capital Operating Cost 

Case ($000) ($000) (S/ton) 

1 13,059 24,725 4.49 

I Alt 24,059 22,007 4.26 

2 78,354 15,385 4.28 

2 Air 84,404 14,171 4.21 

3 22,491 25,634 4.85 

3 Alt 34,017 23,059 4.65 

4 6,530 33,129 5.79 

4 Air 19,180 29,758 5.48 

5 61,668 19.797 4.68 

5 Aft 68,968 17,796 4.50 

6 6,530 18,668 3.40 

6 Alt 14,780 16,622 3.22 

Note: Site 23 is excluded from this  s tudy .  This site does 

t ranspor ta t ion  cost since the plant is minemouth and 

cost is priced at the plant boundary .  

not have a coal 

Shell's coal 

3-138 



P P 

3 .7 .1 .2  (Cont inued)  

The coal t r an spo r t a t i on  cos ts  developed for  the  twelve cases  indica te  t ha t  

the  capt ive  ra i l  system cases  show a lower evaluated  cost .  They  also ind i -  

cate tha t  u s ing  Project  owned coal cars  r e su l t s  in  lower t r a n s p o r t a t i o n  

cos t .  In a s s e s s i n g  these  r e su l t s  t he  following should be no ted :  

The capt ive  rai l  cases add an addi t ional  $65 million to the  project  

capital  cos t .  This  is a s ign i f i can t  i nc rease  in  an a l r eady  capi ta l  

in tens ive  p ro jec t .  

Using Project  owned coal cars  will c rea te  some special  maintenance 

r equ i remen t s .  Bur l ing ton  Nor thern  normal ly  does not  maintain equ ip -  

ment t h e y  do not  own. There fo re ,  i t  would necess i t a t e  f ind ing  a 

location where t he  ears  could be s e rv i ced .  Ex t ra  c h a r g e s  are  

i n c u r r e d  on a cen t s  pe r  mile bas is  when cars  are rou ted  to main- 

tenance  areas  not a long the  ex i s t i ng  sys tem.  

For the  overal l  project  ana lys i s ,  the  Base Case assumed minimum new ra i l  

and  coal ca r s  owned by  B u r l i n g t o n  Nor the rn .  Sens i t i v i ty  ana lyses  

add re s sed  the  o ther  options.  

Of the  t h r ee  s i tes  evaluated,  Westmoreland coal can be sh ipped  to Site 1 

for  the  lowest cos t .  Shell coal can be  sh ipped  to Site 20 at less  expense  

than  can Westmoreland coal. Sh ipp ing  Shell  coal to Site 20 g ives  the  

lowest overall  coal t r anspo r t a t i on  cost .  

3 .7 .1 .3  Solid Waste Disposal S tudy  

The synfue l s  p lan t  p roduces  severa l  solid was tes  tha t  r equ i re  d isposal .  

The solid waste d isposa l  si te rece ives  ash  from the  Lurgi  coal gasi f icat ion 

un i t s ,  ash  from the  bo i le rs ,  and s ludge from the  Flue Gas Desul fur iza t ion  

Unit (FGD).  O the r  solid wastes  from the  p lan t  are water  t rea tment  
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3.7 .1 .3  (Continued) 

s ludges,  spent  ca ta lys ts ,  and general  plant refuse.  Most of the spent  

metallic cata lys ts  are r e t u r n e d  to the catalyst  manufacturer,  while the 

spent  nonmetallic eata lys ts  and general  refuse are disposed at a local 

public waste disposal site.  

This solid waste disposal plant  is  specific to plant Site i assuming coal 

from the Westmoreland mine as the  feed.  The disposal site is located in a 

na tura l  valley approximately I /2  mile northwest  of the synfuels  plant .  

Solid waste re tu rned  to the Westmoreland mine for disposal was not evalua-  

ted in detail because of the dis tance  between the plant and the mine; also 

the logistics of t r anspor t ing  water  containing wastes in a cold environment 

would be difficult.  If plant Site 23 is  selected,  the ash will be disposed at 

the Shell mine. Solid waste disposal  at the Shell mine is not included in 

this  s tudy .  

The plant will produce approximately 13.5 million cubic yards  of Compacted 

waste.  The volume of solid waste comes from gasifying 18,000 tons per  day 

of coal to produce 125 MMSCF/CD of SNG. This disposal site is adequate 

to contain the wastes for 25 y e a r s .  It is  not sufficient to accommodate the 

solid wastes from a plant producing  250 MMSCF/CD. If the initial synfuels  

plant is expanded,  an additional disposal  site will be required.  

Table 3.7.1-6 summarizes data from the  s t u d y .  
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TABLE 3.7.1-6 

SOLID WASTE DISPOSAL DATA 

Synfuels Plant Site 

Coal 

Distance to mine 

Disposal plant distance 

Estimated Capital Cost, 

Waste facilities, 

Smillion 

Operating Cost, annual, 

$miUion 

Cost per ton (dry basis), 

doUars 

Cost per ton (wet basis), 

dollars 

Site 1 

Westmoreland 

136 miles by rail 

1/2 mile from synfuels plant 

4.2 

2.2 

5.20 5.50* 

3.84 

Site 23 

Shell 

minemouth 

minemouth 

*Estimated by Shell Oil Company and assumes using encapsulating materials 

indigenous to area. 
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3.7.1.3 (Continued) 

The disposal site and facilities approximately 112 mile from the synfuels 

plant consist of the following: 

Ash conveying system, covered,  24-inch wide belt conveyor 

Office bui lding,  steel frame with insulated walls and roof 

Security building,  steel frame with insulated walls and roof 

Equipment maintenance and storage building,  containing overhead 

bridge crane 

Mobile equipment 

Approximately 230 acre site in natura l  valley flanked by 2 r idges 

Perimeter fencing 
Access (5,000 feet) and perimeter (12,000 feet) roads 

Major steps in the waste disposal site development plan are: 

(1) Excavation and stockpiling of topsoil and overburden.  

(2) Construction of berm and bottom clay l iner.  

(3) Disposal and compaction of waste solids. 

(4) Placement of clay l iner  over solid wastes. 

(5) Placement of overburden  and topsoil over top clay l iner .  

(6) Revegetation with grasses  and shrubs  that  blend with exist ing 

te r ra in .  

A water drainage channel leading to a downstream pond is also included in 

the site development plan. 

When necessary,  water sprays ,  daily covers,  or chemical binders  can be 

used to minimize the generation of dust .  
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3.7 .1 .3  (Cont inued)  

While none of the  solid wastes are be l ieved to be hazardous ,  p recau t ions  

are taken  to p r e v e n t  contamination of ex i s t ing  aqu i fe r s .  The clay l iners  

a r e  compacted to a p e r m e a b i l i t y  of 10 -7 cm/sec ,  or  less .  The top and 

bottom clay l i ne r s  and the  o v e r b u r d e n  layers  are each five feet  th ick.  

The topsoil  layer  is one foot th ick .  Four monitor ing wells are ins ta l led ,  

two hydraul ica l ly  upg rad i en t  and  two downgrad ien t  of the  potential  leachate  

pa th .  Typical indicator  parameters  will be checked  on a monthly or  

q u a r t e r l y  bas is .  

Dur ing  the  initial  site development ,  an area within the  disposal  area is 

excava ted  and l ined with clay. This area is suff ic ient  in size to accept  

the  volume of solid waste p roduced  for the  f i rs t  two years  of opera t ion of 

the  synfue l s  p lant .  

3.7. I .  4 Raw Water Supply  S tudy  

Suitable water  in suff icient  quant i t i es  is essent ia l  for a synfue ls  p lant .  

Considerat ion must be g iven to the  impact on envi ronmenta l  regula t ions ,  

qual i ty  of the  water ,  i ts  movement to the  plant  s i te ,  and its s to rage .  

Water t rea tment  adds  to the  overall  opera t ing  cos ts .  Specific p rocess  

s teps  r equ i r e  d i f fe ren t  quan t i t i es  and quali t ies  of water .  

This s t u d y  concerns  the  movement of water  to the  plant  si te .  

The pu rpose  of the  s tudy  i s  to select  a source  of raw water  and to 

develop a ' p l an  for t r a n s p o r t i n g  the  water  from the  source  to each potent ia l  

p lant  s i te .  The sites u n d e r  inves t iga t ion  are 1, 1A, 20 and 23. Water 

sources  are Al ternate  1: Big Ilorn River ,  and Al terna te  2: YeUowtail 

Reservo i r .  
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3.7 .1 .4  (Cont inued)  

Design flow r a t e s  are 7,000 gpm for the  ini t ia l  syn fue l s  p lant  

(125 MMSCF/CD) and 14,000 gpm for the  expanded  p lan t  (250 MMSCF/CD). 

T r a n s p o r t  of the  water  to the  s i te  is  t h r o u g h  u n d e r g r o u n d  p ip ing  sys tems .  

Using  a f r ic t ion loss guidel ine for c r o s s - c o u n t r y  water  l ines  of  3 to 5 feet 

pe r  1,000 fee t ,  a 30 inch diameter  pipe is  recommended for the  14,000 gpm 

flow. The p ip ing  will conform to American Water Works Associat ion Stan-  

da rds .  The AWWA Code r equ i r e s  a coal t a r  enamel i n t e r n a l  l in ing  tha t  

p roduces  a lower r o u g h n e s s  factor  t han  o r d i n a r y  steel  pipe.  

The scope of work inc ludes  the following for each of the  the  four  plant  

s i tes  and two a l t e rna te  water  supp ly  po in ts :  

Rout{ng :of the  pipel ine for  the  2 water  sources  to each of the  4 p lan t  

s i tes  based  on topographic  maps of t he  area .  

Sizing of the  pipeline inc lud ing  pipe schedule ,  meta l lurgy  and des ign  

condi t ions .  

Determining the  number  and location of the  pump s t a t ions ,  and the  

spec i fy ing  and selection of the  pumps.  

Developing capital  and ope ra t ing  costs  for each of t h e  sys tems .  

The pipel ine rou t i ng  used  to evaluate  pipel ine costs  for each case was 

developed from topograph ic  maps to bes t  fit the  land con tours  be tween the 

sources  and plant  s i tes .  American Water ~Vorks Association (AWWA) s t an -  

da rds  for  u n d e r g r o u n d  water  p ip ing  were followed in se lec t ing  the pipe to 

be used .  The costs  per  foot of pipe were obta ined ' and the  maximum 

allowable working p r e s s u r e s  were calculated us ing  a Fluor  p ip ing  s t a n d a r d  

tha t  conforms to A~VWA for var ious  pipe schedules  of bo th  24 inch and 

30 inch  nominal sized pipe.  The calculation makes allowances for a 

1/16 inch corrosion factor  and an 85 pe rcen t  joint factor  in the  pipe 

fabr icat ion.  
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The pumping r equ i r emen t s  were split in to  t h r e e  50 pe rcen t  pumps.  Thus ,  

each pump stat ion has a spare  pump. Each pump stat ion has  the  

neces sa ry  suppo r t i ng  facili t ies.  Commercially p roven  s t anda rd  water  

pumps were se lec ted .  

Z[n the  pump stat ion optimization s tudy ,  an inves t iga t ion  was made 

comparing pump stat ion capital costs with p ip ing  capital costs  for the  

14,000 gpm flow ra te .  Site 23 was chosen for th is  s t udy  with Al ternate  1 

as the  water  source .  Five cases were compared s t a r t i ng  with a s ingle 

pump stat ion and concluding  with a five pump stat ion case.  For each 

~;ase, pipe size and schedule  were selected to meet the  ma~dmum opera t ing  

p r e s s u r e  r equ i r ed .  

The pipel ine maximum des ign  p r e s s u r e  is set at 500 psi for all cases .  This 

conclusion was reached  in the  pump optimization s u b s t u d y .  The hydrau l ic  

analysis  of each plant site shows that  single pump stat ions are r e q u i r e d  

for Plant Site 1 and Site 1A, t h r ee  pump s ta t ions  are r e q u i r e d  for Site 20 

and four pump sta t ions  are r equ i r ed  for Site 23. Three  pumps sized to 

de l iver  50 pe rcen t  of the  r e q u i r e d  flow are p rov ided  for each pump 

stat ion.  The water  source for Alternate  1 is from the  Big Horn River  at 

the  abandoned b r idge  in Sec. 20, T2S, R33E at the  beg inn ing  of two 

Leggins Canal. The water  source  for Al ternate  2 is at the  Yellowtail Dam 

pumping from the  lake side of the  dam. Both capital and opera t ing  costs  

favor  Site 1, Al ternate  1 ( r i v e r ) .  The costs  associated with the  o the r  

t h r e e  si tes favor Al ternate  2 (dam).  This evaluated cost for supp ly ing  

water  to the  var ious  s i tes  is summarized in Table 3 .7 .1-7 .  
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TABLE 3.7.1-7 

WATER PIPELINE COSTS 

Site 

of 

1 

1 

1 

1A 

1A 

20 

20 

23 

23 

Source 

Water 

River 

River 

Dam 

River 

Dam 

River 

Dam 

River 

Dam 

(Initial plant) 

Fixed 

Capital 

($ooo) 

15,207 

20,560 

30,333" 

30,248 

32,695 

42,953 

39,500 

73,180 

70,290 

Annum 

Power 

Consumption 

(103 kWh) 

8,143 

18,279 

10,502 

26,183 

15,012 

52,127 

36,621 

83,776 

66,071 

Annual 

Operating 

Costs 

($000) 

391 

391 

391 

391 

391 

460 

460 

807 

8O7 
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3.7.1.5 Site Analysis Study 

The selection of a site for a synfuels plant involves many considerations 

including, but not limited to, usable area, topography and drainage, 

environmental impact, access (road, railroad, etc.), raw water supply, 

present land use, proximity to population centers, and governmental 

regulations. 

This substudy evaluates 11 candidate sites on the Crow Reservation in 

IV[ontana. The analysis of the candidate sites is based on the following 

criteria: 

(I) The minimum usable area required for the plant site is 

750 acres. 

(2) Topography  and dra inage  of the  si te  must be evah la ted .  

(3) The plant  site is to be on the  Crow Reservat ion with emphasis  

on use  of t r ibal ly owned lands .  

(4) The coal is mined from resources located on the Crow Reserva- 

tion. With two different sources of coal, the best plant site for 

each is to be selected. 

(5) The water  is suppl ied  from the  Big Horn River  ~-ithin the  Crow 

Reserva t ion .  

(6) The si te  and  the  immediate v ic in i ty  shall have  minimum impact on 

t r ibal  l ands  of cul tural  s ignif icance.  
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• 3 .7 .1 .5  (Cont inued)  

(7) The plant  emissions should meet the  env i ronmenta l  s t a n d a r d s  of 

r ecord  with par t i cu la r  concern  for the  nea rby  Nor the rn  

Cheyenne  Indian Reserva t ion  Class 1 air  qual i ty  des~.gnation. 

The boi ler  s tack shall be of suff ic ient  he igh t  to d i spe r se  flue gas 

cons t i tuen t s  so as to meet air qual i ty  s t a n d a r d s .  

Many of these  c r i te r ia  are applicable to the  11 candida te  plant  s i tes so that  

emphasis  is to the  env i ronmenta l ,  si te p repa ra t ion ,  coal and water  supp ly ,  

and  the  t r anspor ta t ion  cons idera t ions .  

Information came from var ious  sources  and inc luded  a site reconna issance  

t r ip ,  u s ing  e i the r  4-wheel  d r ive  vehicles  or he l i cop te r s ,  to each of the  

candidate  plant s i tes .  Af ter  a prel iminary s c r een ing ,  7 of the  11 si tes 

(Sites 6, 7, 9, 21, 24, and 25) were eliminated primari ly for envi ronmenta l  

r easons :  emissions af fec t ing the  c lass  i air  qual i ty  r equ i rement s  for the  

adjacent  Nor thern  Cheyenne  Indian Reserva t ion .  

The remaining 4 si tes (Sites i ,  1A, 20, and 23) were evaluated  in dep th .  

The coal will be suppl ied  from e i the r  the  Westmoreland mine or the  Shell 

mine; raw water  will be  b r o u g h t  from the  Bighorn  River  or from the  

Yellowtail Reservoi r .  

The more impor tant  f ea tu res  for each site are compared in Tables 3 .7 .1-8 

t h r o u g h  3.7 .1-11.  Road access to each site r e q u i r e s  new roads and 

u p g r a d i n g  ex is t ing  roads from main h ighways .  Using maximum leng th  of 

ex i s t ing  rail and ca r r i e r  owned rail e a r s  r educes  capital costs but  

inc reases  opera t ing  costs .  A s u b s t u d y  optimizes pipe and pump size and 

quant i t ies  for r e q u i r e d  water  supply .  Site p repara t ion  and civil work 

inc ludes  necessa ry  excavat ion and fill. 
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TABLE 3 .7 .1-8  

SITE COMPARISON - ROAD ACCESS 

SITE DISTANCE DISTANCE 

LOCATION FROM FROM 

SITE T , R ;  BILLINGS, HARDIN, 

NO. SECT. miles miles 

ACCESS ROAD j miles 

ALT 1 ALT 2 

NEW UPGRADED NEW UPGRADED 

1 T2S, R31E; 

Seats .  16, 

17,20,21 

45 15 1O 0 8 2 

1A T2S, R29E; 

Seats .  13, 

14,22,24,26 

27 

25 28 7 1/2 11 

20 T8S, R35E; 

Seats .  19, 

20,29,30 

95 50 1/2 3 

23 T9S, R38E; 

Sect .  11 115 70 29 0 
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SITE COMPARISON - RAIL ACCESS 

RAILROAD (MINE TO SITE), m~ieS 

S I T E  ALT 1 ALT 2 ALT 3 

NO. NEW EXISTING NEW EXISTING NEW EXISTING MINE 
,, m 

i 47 (a) 12 i / 2  (a) 9 (b) 127 (b)  54 0 West- 

moreland 

IA 53 1/2 12 1/2 i5 1/2 (e) 127 (e) 62 1/2 West- 

moreland 

20 4 i / 2  (d)  190 (.d) 42 1/2 (e) 50 i / 2  (e) West- 
moreland 

4 I /2  ( f )  57 (f)  22 0 

(Conveyor.) Shell 

23 2 0 

(Conveyor) Shell  

Notes: a. Case I in  the  Coal T ranspo r t a t i on  S tudy  

b.  Case 2 in the  Coal T ranspo r t a t i on  S tudy  

e. Case 3 in the  Coal T ranspo r t a t i on  S tudy  

d .  Case 4 in  the  Coal T ranspo r t a t i on  S tudy  

e. Case 5 in  the  Coal T ranspo r t a t i on  S tudy  

f.  Case 6 in  the  Coal T ranspo r t a t i on  S tudy  
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TABLE 3.7 .1-10 

SITE COMPARISON - WATER SUPPLY PIPELINE 

PIPELINE 

ALT 1 ALT 2 

SITE LENGTH, STATIC LENGTH, STATIC AVG. SITE 

NO. miles LIFT, feet miles LIFT, feet ELEV., feet 

1 11 1 /2  a 390 a 26 c 85 c 3300 

1A 21 1/2 a 500 a d d 3450 

20 48 b i050 b d d 4000 

23 64 b 1870 b 61 c 1225 c 4360 

a rn take  at Bighorn  River  nea r  abandoned  b r i d g e  (Sec t .  20, T2S, R33E) 
b In take  at Bighorn  River  nea r  junc t ion  of Crow Road Coulee and  

Highway 313 (Se~t.  32, T2S, R33E) 

c In take  at B ighorn  Rese rvo i r  nea r  YeUowtail Dam 
d Not eva lua ted  
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TABLE 3.7.1-11 

SITE COMPARISON - EARTHWORK 

SITE 

NO. 

EARTHWORK 

LAND 

USE 

CUT AND 

FILL (EACH), 

cubic y a r d s  

1 Dry Land 

Farming 

5 x 106 

1A Dry Land 

Farming 

I i  x I06 

20 

23 

Grazing 

Grazing 

20 x 106 

7 . 5 x  106 
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3 .7 .1 .5  (Cont inued)  

Capital and Operating Costs 

The summaries of the  capital  and o p e r a t i n g  costs  associa ted  with t he  above 

items are  l i s ted  below for each of the  fou r  s i t e s ,  

Site Coal Source 

Total 

Capital Cost 

($ Million) 

Annual 

Operating Costs 

($ Million) 

1 Westmoreland 54.5 89.7 

1A Westmoreland 92.2 90.8 

20 Westmoreland 125.3 99.1 

20 Shell 125.3 115.7 

23 Shell  104.4 96.0 

These capital and annual operating costs were input into a financial model 

to determine the ranking of the various sites. The resulting costs are 

presented as a cost-of-service in dollars per thousand cubic feet ($/MCF) 

of SNG produced. This represents only the cost-of-service associated with 

the items previously discussed and does not represent the total cost of 

producing the final SNG product. It is used for ranking purposes only. 

Site Coal Source 

($1MCF) 
Cost-of-Service 

1 Westmoreland 2.17 

IA Westmoreland 2.31 

20 Westmoreland 2.59 

20 Shell 2.96 

23 Shell 2.46 

3-153 



p o 

S. 7. i. 5 (Continued) 

Resul ts  of the  s tudy  indicate  that  Plant Site 1 has  the  lowest overal l  

co s t -o f - s e rv i ce  based  on the  pa ramete r s  cons ide red .  

The two si tes  that  indicate  the  lowest cost for  each coal supp ly  are Site 1 

u s ing  the  Westmoreland coal and Site 23 u s i n g  the  Shell coal. Site 1 has 

the  lowest cost in e v e r y  area except  coal t r anspor t a t ion .  Having to 

t r a n s p o r t  t he  coal 136 miles is  a s ignif icant  d i sadvan tage ;  however ,  o the r  

pos i t ive  aspec ts  of t he  si te  r e su l t  in it hav ing  the  lowest cos t -o f - s e rv i ce .  

Site 1A is  more cost ly than  Site 1 because  it  r e q u i r e s  addi t ional  costs  in 

e v e r y  ca tegory .  Site 20 is the  most cost ly for the  Westmoreland coal 

supply  of the  th ree  s i tes  (1, 1A, 20) cons ide red .  Coal t r anspor t a t ion  

costs  and addit ional  si te p repa ra t ion  costs  comprise the  major cost  

d i f f e rences .  

Site 23 is the  most economic of the  two si tes  (20, 23) evaluated  for the  

Shell coal supply .  Site 23's main advantage  is tha t  it is located adjacent  

to the  mine (minemouth p l an t ) ,  However,  th is  advan tage  is offset  by  the  

h i g h e r  costs  for coal, wa te r  supply  sys tem,  access  road,  and si te 

p repa ra t ion .  

For Site 20 the  water  supply  system is less  cost ly than  for Site 23, bu t  

coal t r anspo r t a t i on  costs  more t h a n  offset  th is  d i f fe rence .  
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3.7.1.5  (Continued) 

Comparing Site 1 and Site 23 shows that  Site 1 has the lower cost-of-  

service° The difference is primarily because of  the more expens ive  water 

supply system for Site 23. There are advantages  and disadvantages  for 

each of the two s i tes .  These are tabulated as follows: 

SITE 1 

Advantages 

Site is located ent i re ly  within Trus t  land,  t r ibal ly or individually 

Indian-owned land. 

Site is near  population cen te r s  'so as to provide adequate labor 

sources.  

Site is reasonably level. 

Terrain adjacent to the site provides a natural  depository for the 

solid waste. 

Coal source is from an exis t ing operat ing mine readily able t o  supply  

the quant i ty  of coal required .  

Future expansion of the plant is possible due to the relat ively level 

sur rounding  areas .  

Site is near  a water supply  of sufficient quan t i ty .  

Disadvantages 

Site requires  a long rail t r anspor ta t ion  system for del iver ing coal. 
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S. 7. I. 5 (Continued) 

Site is  af fected b y  the  Class  I air  qua l i ty  area of the  Nor the rn  

Cheyenne  Indian  Reserva t ion  which inc reases  su l fur  r e c o v e r y  cos ts  to 

meet envi ronmenta l  s t a n d a r d s .  

SITE 23 

Advantages  

Site is  located ad jacen t  to the  proposed  mine p rov id ing  for  a 

minemouth syn fue l s  p l an t .  

Site is  remotely located making i t  more aes thet ica l ly  acceptable .  

Site i s  not a f fec ted  b y  the  Class  I air  qual i ty  of the  Nor the rn  

Cheyenne  Indian  Rese rva t ion .  

Cons t ruc t ion  at Site 23 will improve access to the southeas t  a rea  of 

the  Reserva t ion  for  the  Crow Tr ibe .  

There  will be less  socioeconomic impact to the  Hardin and Bi l l ings  

areas  d u r i n g  p lant  cons t ruc t i on  because  par t  of the work force can 

come from the  She r idan ,  Wyoming area .  

Disadvantages 

The remote location i n c r e a s e s  l e n g t h  of the  water l ine,  access  roads ,  

power l ines ,  and  gas  p ipe l ines  impac t ing  the economies of the  synfue l s  

faci l i ty .  

The t e r r a i n  is  r o u g h e r ,  l imit ing the  area available for  the  synfue l s  

p lant  and i n c r e a s i n g  s i te  p r e p a r a t i o n  cos ts .  
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3.7.1.5 (Continued) 

Site 1 is the most suitable of the sites considered for using Westmoreland 

coal. However, if the Class I air quality area was reclassified, or if the 

plant size was limited to 125 MMSCF/CD without export power, Selecting a 

site near the Westmoreland mine would improve the economics associated 

with using Westmoreland coal. Site 23 is the best site identified for using 

Shell coal. The rugged terrain and the constraint of the reservation 

boundary eliminate any other possibilities for siting a synfuels plant close 

to the Shell mine. 

An overal l  evaluat ion of Site 1 and  Site 23 inc lud ing  the p rocess  con-  

s ide ra t ions  are p r e s e n t e d  in detail  in Volumes II and  III of th i s  s t u d y .  
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3.7.2 Product  and Byproduct  Market and Transportat ion Analyses 

The purpose of the SNG Market, Byproduct  and Transportat ion analyses is 

to identify the best  disposition for  both the SNG and major byproducts  

produced b y  the proposed synfuels  plant .  The s tudy also involves a 

t ransporta t ion analysis for moving the SNG to market by various pipeline 

systems including an assessment of the related environmental impacts.  The 

planning horizon for this s tudy extends through the 1990's, with initial 

plant operation t o  begin in 1989. All prices are in f irs t  quar te r  1982 

dollars. 

For the purpose of this s tudy,  the market analysis for the SNG is the 

southern California market.  Consideration i s  given to exist ing regional 

pipeline facilities as well as for new pipeline facilities to t ranspor t  the SNG 

to the southern Califor,iia market .  Existing regional pipelines considered 

are those of Montana Power Company and Montana-Dakota Utilities 

Company. Five new pipeline facility options are identified and analyzed in 

the s tudy .  

The s tudy also analyzes the market for the following major byproduc t s :  

(1) Ammonia 

(2) Naphtha 

(3) Sulfur 

(4) Methanol 

(5) Phenol 

(6) Tars  and tar  oils 

(7) Electric power ( surp lus)  

The byproduct  analysis includes 

market for the major byproduc t s .  

market for electrical power. 

the characterization of the potential 

The s tudy also identifies a regional 
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3.7 .2 .1  SNG Market Analysis 

The source  document used  for the  SNG Market Analysis  was the  1981 Cali- 

fornia Gas Repor t .  This  document indicates  that  the  sou the rn  California 

na tura l  gas market  is expec ted  to be u n d e r  re la t ive ly  heavy  cur ta i lment  in  

the  late 1980's and 1990's. This f ind ing  assumes tha t  the  u t i l i ty ' s  

supplemental  na tu ra l  gas supply  program (LNG, Alaskan North Slope, 

et  al) is successfu l .  Effects of conserva t ion  p rograms ,  mandated e n e r g y  

eff ic iency s t a n d a r d s  and customer sens i t iv i t ies  to chang ing  gas pr ices  have  

also been  inc luded  to lower t he  potent ia l  demand.  Also assumed is the  

decontro l  of na tu ra l  gas u n d e r  the Natural Gas Policy Act of 1978 which 

presumably  will se rve  as an incen t ive  for widespread  na tura l  gas explora-  

t ion and produc t ion .  

The sou the rn  California market  is expec ted  to have a potent ia l  of 160 BCF 

to 225 BCF u n s a t i s f i e d  annual  demand d u r i n g  the  IC,88-1995 per iod ,  

ave rag ing  528 MMSCF/CD. If the  total amount of SNG produced  in the  

initial  plant  (125 MMSCF/CD) is dedica ted  to th is  market ,  i t  could still 

p rovide  only 22 pe r cen t  of the unsa t i s f ied  demand,  p rov ided  of course  that  

t h e  SNG is competi t ively pr iced .  Doubling of the  volumes of SNG p ro -  

duced with cons t ruc t ion  of a second plant  module will inc rease  the  market  

share  to an expec ted  57 p e r c e n t .  F o r t y - t h r e e  pe rcen t  of the  demand still 

would remain unsa t i s f i ed .  

Under  a low gas demand case,  called a "Hot Year" by  the  ut i l i t ies ,  the  

demand for na tura l  gas ,  hence  SNG, dec reases  to minimum levels .  

Assuming the  optimistic gas supply  assumption out l ined  above,  init ial  p lant  

volumes will still ave rage  only 30 pe rcen t  of t he  unsa t i s f ied  market  in a 

"Hot Year".  Doubling of the  volumes with the  addi t ion of a second plant  

module,  however ,  is p ro jec ted  to sa t i s fy  88 p e r c e n t  of the  potent ia l  

demand.  A basic  assumption of the  marke t  analysis  was tha t  the  SNG 

could be competi t ively p r iced  against  o the r  n a t u r a l  gas sources  and 

a l te rna te  fuels in the  s o u t h e r n  California market .  
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3 .7 .2 .2  SNG Transpo r t a t i on  Analys is  

A 264 mile, 24 inch  pipeline from the synfue l s  plant  t o  the  Nor thern  

Border  Pipeline appears  to be the  leas t -cos t  SNG t r a n s p o r t a t i o n  option 

from an ini t ial  inves tment  p e r s p e c t i v e .  The route  eva lua ted  ut i l izes  

ex i s t ing  regional  u t i l i ty  c o r r i d o r s .  The SNG could be del ivered  b y  

exchange  with e n e r g y  equiva len t  volumes of na tu ra l  gas  t h r o u g h  ex i s t ing  

sys tems  s e r v i n g  sou the rn  Cal ifornia .  

Direct  capi ta l  costs  for t h i s  sys tem is placed at approximate ly  $158 million. 

No compression will be r e q u i r e d  for ini t ia l  p lan t  peak volumes of 

144 MMSCF/CD. Volumes from a second plant  module will r equ i r e  a modest 

3000 HP compressor  s tat ion with an est imated $6 million pr ice  tag .  

An a l t e rna t ive  offer  for s u b s e q u e n t  f inancial  evaluat ion is  tha t  o f  u s ing  the  

proposed  Rocky Mountain sys tem.  This  a l t e rna t ive ,  while h igh  in ini t ia l  

capital  i nves tmen t  ($282 million), o f fe rs  fewer unknowns  in the  use of the  

i n t e r s t a t e  pipeline system tha t  is expec ted  to be in place in the late 

1980's. It also r equ i r e s  an est imated one seven th  of the  fuel  for  operat ion 

as the Nor the rn  Border  poss ib i l i ty .  

3 .7 .2 .3  Byproduc t  Ana/ys is  

For p u r p o s e s  of eva lua t ing  the  feas ibi l i ty  of the  syn fue l s  plant  proposal ,  

major b y p r o d u c t s  have  been analyzed  to determine i f  addi t ional  r evenue  

could be real ized from the i r  sale.  Table 3 .7 .3-1  summarizes these  

f i n d i n g s .  Included as potent ia l  b y p r o d u c t s  are chemical-  and fue l -g rade  

methanol.  Minor " th row-a -way"  b y p r o d u c t s  are left  for fu tu re  s tud ies .  

A market  for the  ammonia c u r r e n t l y  ex i s t s  and should cont inue since the 

p reva i l ing  feeds tock for the  c u r r e n t  ammonia i n d u s t r y  is  h igh pr iced 

na tu ra l  gas .  As the pr ice for n a t u r a l  gas escala tes  upward  in real terms,  
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3 .7 .2 .2  (Cont inued)  

the  demand for ammonia from a l te rna t ive  sources  will inc rease .  For 

p u r p o s e s  of the  feasibi l i ty s t u d y ,  it is reasonable  to assume a pr ice  of 

$235 pe r  shor t  ton ,  FOB p lan t ,  for the  ammonia in  the  a n h y d r o u s  form. 

Severa l  regional  b r o k e r s  have  e x p r e s s e d  i n t e r e s t  in p u r c h a s i n g  the  

ammonia b y p r o d u c t  s t ream.  

Three  regional  r e f ine r s  have  e x p r e s s e d  i n t e r e s t  in p u r c h a s i n g  the  

n a p h t h a .  As shown in Table 3 .7 .3 -1 ,  a uni t  pr ice of $268/ton is  a r e p r e -  

sen ta t ive  naph tha  value.  However,  the re la t ive ly  h igh  benzene  conten t  

(40 p e r c e n t )  may cause a marke t ing  di f f icul ty .  Use of naph tha  for 

motorfuel on the  r e se rva t i on  via naph tha - to -gaso l ine  swap may be an 

i n t e r e s t i n g  possibi l i ty .  Al though not pract ical  on economics alone, the  

social benef i t s  to the  Crow Tribe of an a s su red  mot0rfuel supply  may have 

some appeal  in the  fu tu re .  

The su l fur  market  in  the  Great Plains and Rocky Mountain regions  of the  

Uni ted States  is difficult  to assess .  Historical ex t rapola t ions  are unce r t a in  

because  of the  pro jec ted  la rge  inc rease  in oil and gas p roduc t ion  in the  

Canadian and O v e r t h r u s t  hor izons  (su l fur  is a b y p r o d u c t  of pur i f icat ion 

and r e f i n i n g ) .  For pu rposes  of the  feasibil i ty s t udy ,  a fencel ine  market  

pr ice  for the  sulfur  p robab ly  should not exceed  $60 per  ton.  

Al though a s t rong  methanol market  could exis t  in the  1990's impor tant  

ques t ions  remain if the  Crow methanol c a n  successfu l ly  compete in a f ree  

market .  The prel iminary assessment  of the  petrochemical  methanol markets  

ind ica te  tha t  the  petrochemical  i n d u s t r y  demand will be inc reas ing ly  

s t rong .  
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3.7 .2 .3  (Continued) 

To meet this  demand, imports of methanol will be requi red  and as such 

undoubtedly will be expensive, suppor t ing  the relatively high chemical- 

grade methanol market value. Fuel-grade methanol will command a lower 

price since i ts  major competitor in the  s ta t ionary fuels market will be 

residual oils. 

Surplus electric power has a ready buyer  in the regional ut i l i ty,  Montana 

Power, provided,  of course,  that  adequate terms and conditions can be 

negotiated.  A representat ive  1982 price for  the surplus  electric power is 

3.97C/kWh on a s t r a igh t  wholesale sales basis .  

The market forecast  for other gasification plant byproduc ts  does not look 

promising. For purposes of the feasibility s tudy ,  the oil, t a r ,  phenol, 

and other  hydrocarbon byproducts  are e i ther  consume d within the gasifica- 

tion plant for their  fuel value or are converted in a part ial  oxidation unit 

to produce additional crude gas. 

Issues identified in this s tudy indicated a number of areas suitable for 

advanced analysis in work subsequent  to the feasibility s tudy .  Six areas 

of par t icular  in teres t  are given in the market ing,  t ranspor ta t ion ,  and 

byproduct  analyses presented in their  en t i re ty  in Volume V .  
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3.7.3 Planning a n d  Communications Analysis 

An action plan was developed to communicate information concerning the 

feasibility s tudy for the proposed synfuels  plant .  Inherent  in the plan 

was an overall s t ra tegy  to recognize the need to provide key decision 

makers with as much information, negative as well as positive, as was 

available to just ify support  or minimize opposition to the s tudy.  Initially 

the Crow people exhibited considerable host i l i ty to the s tudy.  As a result  

of a communications effort  by  the Crow Tribal Office of Economic Planning 

and Resource Development, general opposition to the study has almost 

disappeared except in a small but  vocal group.  In meetings with local and 

state officials, local media and environmental organizations,  and from the 

monitoring of local media, no organized opposition t o  the proposed synfuels 

plant seems to have surfaced.  There is no reason from the standpoint  of 

public opposition to prevent  the project from moving ahead to Phase If, 

but  recognizing that  some opposition should be expected in obtaining 

necessary approvals .  
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